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Abstract

Background: Coronavirus disease 2019 (COVID-19) is an ongoing global pandemic disease. The
chest radiograph (CXR) has been used to evaluate severity of COVID-19 pneumonia. Objective: This study
aimed to describe the correlation between CXR findings and clinical symptoms in COVID-19 and the time
course of lung changes on the CXR relative to the initial symptoms. Methods: This retrospective study
evaluated COVID-19 patients treated at the Bamrasnaradura Infectious Disease Institute during January 1
-April 1, 2020. Patients were divided into 4 groups, namely, asymptomatic, mild disease, moderate disease
and severe disease. 158 patients included in the study had initial CXR for review. Of which, 135 patients
had follow-up CXR available for review. Results: During the study period, there were 158 COVID-19
patients. 63.3% were males. The average age of patients was 41.8 years. Of 158 patients, 44.3% had
abnormal initial CXR. Among 88 patients who had normal initial CXR, 17.0% subsequently showed
abnormality on the follow-up CXR. The most common parenchymal opacity was ground glass opacity at 90%
of the initial CXR and 73.8% of the peak stage CXR. Lesions were more likely to be multifocal and bilat-
eral involvement, both central and peripheral distribution, and lower zone predominant. Pleural effusion was
seen in 1.4% of the initial CXR and 10% of the peak stage CXR. Pleural effusion was only found in severe
disease group. The mean duration from initial symptoms to the peak stage CXR was 10.9 + 4.5 days. Con-
clusion: Patients in moderate and severe disease groups might have normal initial CXR. The most common
CXR findings of COVID-19 pneumonia were ground glass opacity, multifocal and bilateral lungs involvement,
both central and peripheral distribution and lower lung zone predominant. The duration from initial symptoms

to the peak stage CXR was around 11 days.
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Introduction
In December 2019, an outbreak of a novel
coronavirus infection occurred in Wuhan city, Hubei

1 .
™ The novel coronavirus was named

province of China
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) which causes coronavirus disease
2019 (COVID-19)®. With the rapid spreading of
COVID-19 across the world, COVID-19 was
declared a pandemic by the World Health Organization
(WHO) on March 11, 2020%. The diagnosis of

COVID-19 uses positive test for SARS-CoV-2 on

real-time reverse transcription polymerase chain
reaction (RT-PCR). The most common symptoms of
COVID-19 are fever and cough(4). Most cases
experience mild to moderate symptoms(5). However,
approximately 15% of COVID-19 cases suffer severe
illness, and about 5% of them have critical disease®.
Pneumonia appears to be the most frequent serious
manifestation of COVID-19. Therefore, imaging plays

an important role in the diagnosis and evaluation of

disease severity.
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COVID-19 Chest Radiographic Findings

In Thailand, the chest radiograph (CXR) is
the first diagnostic modality used to evaluate severity of
COVID-19 pneumonia. This is because the CXR can
be performed in lesser time and its cost is less expensive
than the chest computed tomography (CT). The current
literature showed the chest CT had a higher sensitivity
in diagnosis of COVID-19 pneumonia and may be
useful for screening of highly suspected cases'®®. The
chest CT findings of COVID-19 pneumonia, however,
are not specific and overlap with other viral pneumonia
and other diseases""°"". The objectives of this study
were to describe the correlation between CXR findings
and clinical symptoms in COVID-19 and the time
course of lung changes on the CXR relative to the

initial symptoms.

Materials and methods

Study population

This study was approved by the institutional
review board. Patient informed consents were not
required for this retrospective analysis. From January
1, 2020 to April 1, 2020 at the Bamrasnaradura
Infectious Disease Institute, a total of 158 patients
over 18 years of age were confirmed to have diagnosis
of COVID-19 by having positive test for real-time
reverse transcription polymerase chain reaction (RT-
PCR) for SARS-CoV-2. Medical charts were reviewed
to obtain the information about demographics,
comorbidities, initial symptoms and serial results of
real-time RT-PCR. 158 patients had initial CXR and
135 patients had follow-up CXRs performed. Patients
were divided into 4 groups, namely, asymptomatic;
mild disease (symptomatic patients without clinical
signs of pneumonia); moderate disease (patients
having clinical signs of pneumonia, but no signs of
severe pneumonia with oxygen saturation (Sp02)>
884

909% on room air); and severe disease (patients hav-
ing clinical signs of severe pneumonia with SpOZ<
909% on room air or acute respiratory distress syndrome
(ARDS)).

Image acquisition and chest radiograph review

Portable CXRs were acquired in posteroan-
terior (PA) projection or anteroposterior (AP) pro-
jection. Three radiologists independently reviewed all
images on a picture archiving and communication
system (PACS) workstation. In case of disagreement,
we used at least two-third consensus.

Each CXR was first characterized as either
normal or abnormal based on lung parenchymal opac-
ity (e.g. ground glass opacity (GGO), consolidation,
reticular opacity, reticulonodular opacity), pleural
effusion, mediastinal lymph node. GGO was defined
as an area of increased hazy lung opacity, within which
margins of pulmonary vessels may be indistinct"?.
Consolidation was defined as a homogeneous increased
lung opacity that obscures the margins of vessels and

airway walls??

. Reticular opacity was defined as
linear opacities resembling a net"®. Reticulonodular
opacity was defined as a combined reticular and nod-
ular pattemm). The distribution was characterized as
central (4 cm from the hilum) or peripheral and as
unifocal, multifocal or diffuse. A unifocal distribution
was defined as a single focus of abnormality. A mul-
tifocal distribution was described as having more than
one focus. A diffuse distribution was defined as a
bilateral abnormality involving equivalent volume of
both lungs. Laterality was classified as unilateral or
bilateral. In addition, the lungs were divided into
upper, middle, and lower zones. This was done in the
frontal view with each lung divided into 3 portions

from the apex to the hemidiaphragm.
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Chest radiograph severity score

All CXRs were assessed for the disease
extents and severity by using CXR severity score?,
Each lung zone was assigned a score ranging from
0-4 depending on the extent of abnormal lung pa-

renchymal opacity (0=no involvement; 1=<25%; 2

=25-50%; 3=51-T75%; and 4=>75% involvement).
The total CXR severity score was the sum of all six
zones per CXR and ranged from O (no involvement)
to 24 (maximum involvement). Examples are given

in Figure 1.

Figure 1: : Frontal CXR of a 42-year-old male with COVID-19 pneumonia, CXR severity score were shown in all six

lung zones. (A) Day 4 from initial symptoms: no parenchymal opacity, CXR severity score = 0. (B) Day 8 from initial

symptoms: GGO at peripheral area of left upper and middle lung zones, CXR severity score = 2. (C) Day 18 from initial

symptoms: mixed GGO and consolidation of both lungs, CXR severity score = 20.

Statistical analyses

Descriptive and inferential statistics were performed.
Descriptive statistics were reported as frequency,
percentage or mean and standard deviation. The t-test
and the chi-square test were used to compare between

groups.

Results
Clinical characteristics
The clinical characteristics of 158 COVID-19
patients were summarized in Table 1. There were 100
males (63.3%) and 58 females (36.7%) with a mean
age of 41.8 years (range 20-79 years). All patients
were divided into 4 groups: 5.7% were in asymp-

tomatic group, 46.8% were in mild disease group,

34.2% were in moderate disease group, and 13.3%
were in severe disease group.
Chest radiograph findings

Among the 158 patients, 44.3% had
abnormal initial CXR. Of 54 patients in moderate
disease group, 81.5% had abnormal initial CXR. Of
21 patients in severe disease group, 85.7% had
abnormal initial CXR (Table 1).

Of 70 patients who had abnormal initial
CXR, the most common parenchymal opacity was
GGO (90%) (Figure 2A). Lesions were more likely
to be multifocal (62.9% ), have bilateral involvement
(61.4%), have both central and peripheral distribution
(48.6%), and be lower zone predominant (81.4%)
(Table 2). One patient in severe disease group, who
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had pulmonary tuberculosis, had initial CXR showing
diffuse reticulonodular opacity in both lungs and me-
diastinal lymph node at left hilar region. Pleural ef-
fusion was seen in a patient (1.4%) who was in
severe disease group.

Of 88 patients who had normal initial CXR,
179% subsequently showed abnormality on the fol-
low-up CXR. The mean duration from initial symp-
toms to CXR abnormality was 6.6 days (SD+2.4;
range 2-12 days).

Of 158 patients, 135 (85.4%) had the
follow-up CXR. Of which, 59.3% had abnormality

on the follow-up CXR. Of 80 patients who had the
abnormal follow-up CXR, the most common paren-—
chymal opacity at peak stage was GGO (73.8%),
followed by mixed GGO and consolidation (23.8%)
(Figure 2B). The distribution of lesions was multi-
focal (68.8%), bilateral involvement (83.8%), both
central and peripheral distribution (80%), and lower
zone predominant (92.5%) (Table 3). Pleural effu-

sion was seen in 8 patients (10%) who were in severe

disease group. There were 4 deaths. All of them de-
veloped ARDS and their CXR showed pleural effusion
(Figure 3).

Figure 2: Frontal CXR in a 53-year-old-female with COVID-19 pneumonia. (A) The initial CXR (day 8 from initial

symptoms) shows GGO (arrow) at both lower lung zones. (B) The follow-up CXR (day 12 from initial symptoms) shows

GGO (arrow) and consolidation (arrowhead) at right lung and consolidation (arrowhead) at left middle and lower lung zones.

A -l

Figure 3: Frontal CXR in a 79 year-old male with COVID-19 and ARDS. (A) The initial CXR (day 8 from initial

symptoms) shows GGO at right perihilar region and right lower lung zone. (B) The follow-up CXR (day 10 from initial

symptoms) shows increased GGO of both lungs and consolidation at both lower lung zones. (C) The follow-up CXR (day

13 from initial symptoms) shows increased GGO and consolidation of both lungs with bilateral pleural effusion.
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Chest radiograph severity score

Of 158 patients, the mean score of initial
CXR severity score was 2.8 (SD+4.8; range 0-24).
The initial CXR severity score was significantly high-
er in severe disease group (mean 8.3; SD+7.4; range
0-24; p<0.001) (Table 4).

Of 149 patients (all patients except asymp-
tomatic group), the mean duration from initial symp-
toms to the initial CXR was 4.9 days (SD+3.9; range
1-27). There was no significant difference of the

duration from initial symptoms to the time of having

Table 1 Characteristic of 158 COVID-19 patients

initial CXR among 4 groups (p=0.629) (Table 5).

CXR severity score changed over time. Of
80 patients who had abnormality on the follow-up
CXR, the mean score of the peak CXR severity score
was 13.0 (SD+7.5; range 1-24). The mean score
of the peak CXR severity score was significantly
higher in severe disease group (mean 20.9; SD+2.6;
range 16-24; p<0.001) (Table 6). The mean du-
ration from initial symptoms to the peak stage CXR

was 10.9 days (SD+4.5; range 1-25) (Table 6).

Characteristic All Asymptomatic ~ Mild disease Moderate Severe p-value
(n=158) (n=9) (n=74) di di
(n=54) (n=21)
Sex 0.056
- Male 100 (63.3) 6 (66.7) 40 (54.1) 36 (66.7) 18 (85.7)
- Female 58 (36.7) 3(33.3) 34 (45.9) 18 (33.3) 3 (14.3)
Age (years) <0.001
Mean 41.8 37.3 34.2 47.9 54.5
Range 20-79 23-66 20-62 23-74 31-79
Symptoms
- Fever 104 (65.8) 0 (0) 44 (59.5) 41(75.9) 19 (90.5) <0.001
- Cough 80 (50.6) 0 (0) 49 (66.2) 12 (22.2) 19 (90.5) <0.001
- Dyspnea 15 (9.5) 0 (0) 3(4.1) 6 (11.1) 6 (28.6) 0.006
- Rhinorrhea 40 (25.3) 0 (0) 25 (33.8) 9 (16.7) 6(28.6)  0.044
- Nasal congestion 11 (6.9) 0 (0) 10 (13.5) 0 (0) 1 (4.8) 0.021
- Sore throat 32 (20.3) 0 (0) 20 (27) 10 (18.5) 2 (9.5) 0.011
- Chest discomfort 11 (6.9) 0 (0) 6 (8.1) 4(7.4) 1 (4.8) 0.802
- Headache 22 (13.9) 0 (0) 11 (14.9) 10 (18.5) 1(2.8) 0.2
Abnormal initial 70 (44.3) 1(11.1) 7 (9.5) 44 (81.5) 18 (85.7) <0.001
CXR
Death 4(2.5) 0 (0) 0 (0) 0 (0) 4(19) 0.001

Note-Data are number with percentage in parentheses
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Table 2 Radiographic findings of the abnormal initial CXR in 70 COVID-19 patients

Radiographic findings All Asymptomatic Mild Moderate Severe p-value
disease disease disease
(n=70) (n=1) (n=7) (n=44) (n=18)
Parenchymal opacity <0.001
- GGO 63 (90) 0 (0) 7 (100) 41 (93.2) 15 (83.3)
- GGO and consolidation 4 (4.3) 0 (0) 0 (0) 2 (4.5) 2 (11.1)
- GGO and reticular 2 (2.9) 1 (100) 0 (0) 1(2.3) 0 (0)
- Reticulonodular 1(1.4) 0 (0) 0 (0) 0 (0) 1(5.6)
Transverse distribution 0.147
- Peripheral 5(7.1) 0 (0) 1(14.3) 4 (9.1) 0 (0)
- Central 31 (44.3) 0 (0) 5(71.4) 21 (47.7) 5(27.8)
- Both peripheral and 34 (48.6) 1 (100) 1(14.3) 19 (43.2) 13 (72.2)
central
Scattered distribution 0.019
- Unifocal 18 (25.7) 0 (0) 5(71.4) 9 (20.5) 4 (22.2)
- Multifocal 44 (62.9) 1 (100) 2 (28.6) 32 (72.7) 9 (50)
- Diffuse 8(11.4) 0 (0) 0 (0) 3 (6.8) 5(27.8)
Lung region distribution 0.188
- Unilateral 27 (38.6) 1 (100) 5(71.4) 17 (38.6) 4 (22.2)
Right lung 21 1 4 12 4
Left lung 6 0 1 5 0
- Bilateral 43 (61.4) 0 (0) 2 (28.6) 27 (61.4) 14 (77.8)
Craniocaudal distribution
- Upper zone 21 (30) 1 (100) 2 (28.6) 10 (22.7) 8 (44.4) 0.155
- Middle zone 51 (72.9) 1 (100) 4 (57.1) 32 (72.7) 14 (77.8) 0.690
- Lower zone 57 (81.4) 1 (100) 3 (42.9) 36 (81.8) 17 (94.4) 0.028
Pleural effusion 1(1.4) 0 (0) 0 (0) 0 (0) 1(5.6) 0.402

Note-Data are number with percentage in parentheses.

Table 3 Radiographic findings of the peak stage chest radiograph in 80 COVID-19 patients

Radiographic findings All Mild Moderate Severe p-value
disease disease disease
(n=80) (n=7) (n=52) (n=21)
Parenchymal opacity <0.001
- GGO 59 (73.8) 7 (100) 48 (92.3) 4 (19)
- GGO and consolidation 19 (23.8) 0 (0) 3 (5.8) 16 (76.2)
- GGO and reticular 1(1.3) 0 (0) 1(1.9) 0 (0)
- Reticulonodular 1(1.3) 0 (0) 0 (0) 1 (4.8)
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Table 3 Radiographic findings of the peak stage chest radiograph in 80 COVID-19 patients

Radiographic findings All Mild Moderate Severe p-value
disease disease disease
(n=80) (n=7) (n=52) (n=21)
Transverse distribution <0.001
- Peripheral 3(3.8) 1(14.3) 2 (3.8) 0 (0)
- Central 13 (16.3) 6 (85.7) 7 (13.5) 0 (0)
- Both peripheral and 64 (80) 0 (0) 43 (82.7) 21 (100)
central
Scattered distribution <0.001
- Unifocal 10 (12.5) 6 (85.7) 4 (1.7) 0 (0)
- Multifocal 55 (68.8) 1(14.3) 41 (78.8) 13 (61.9)
- Diffuse 15 (18.8) 0 (0) 7 (13.5) 8 (38.1)
Lung region distribution
- Unilateral 13 (16.3) 6 (85.7) 7 (13.5) 0
Right lung 10 3 7 0
Left lung 3 3 0 0
- Bilateral 67 (83.8) 1(14.3) 45 (86.5) 21 (100)
Craniocaudal distribution
- Upper zone 48 (60) 2 (28.6) 25 (48.1) 21 (100) <0.001
- Middle zone 69 (86.3) 4 (57.1) 44 (84.6) 21 (100) 0.015
- Lower zone 74 (92.5) 3 (42.9) 50 (96.2) 21 (100) <0.001
Pleural effusion 8 (10) 0 (0) 0 (0) 8 (38.1) <0.001
Note-Data are number with percentage in parentheses.
Table 4 Initial chest radiograph severity score
Initial chest radiograph All Asymptomatic Mild Moderate Severe p-value
severity score disease disease disease
(n=158) (n=9) (n=74) (n=54) (n=21)
Mean+SD (range) 2.8+4.8 0.7+2.0 0.2+0.6 4.6+4.5 8.3+7.4 <0.001
(0-24) (0-6) (0-4) (0-18) (0-24)
Table 5 The duration from initial symptoms to the time of having initial chest radiograph
The duration from initial All Mild Moderate Severe p-value
symptoms to the time of having disease disease disease
initial chest radiograph (days) (n=149) (n=74) (n=54) (n=21)
Mean+SD (range) 4.9+3.9 5.1+4.4 4.4+3.6 5.0+2.4 0.629
(1-27) (1-27) (1-16) (1-10)
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Table 6 Peak chest radiograph severity score and the duration from initial symptoms to the peak stage chest radiograph

Variable All Mild Moderate Severe p-value
disease disease disease
(n=80) (n=7) (n=52) (n=21)
Peak chest radiograph severity score, 13.0+7.5 2.0+2.2 11.4+6.2 20.9+2.6 <0.001
mean+SD (range) (1-24) 1-7) (1-22) (16-24)
The duration from initial symptoms to 10.9+4.5 6.7+2.5 10.8+4.6 12.5+3.9 0.012
the peak stage chest radiograph (days), (1-25) (4-11) (1-25) (5-19)

mean+SD (range)

Discussion

COVID-19 is an ongoing global pandemic
disease. Our study evaluated and analyzed the char-
acteristics and CXRs of 158 COVID-19 patients.
Patients were divided into 4 groups: asymptomatic,
mild disease, moderate disease, and severe disease
group. Most patients were in mild disease group
(46.8%). Most patients were males (63.3%) as a
large number of patients were from the boxing stadi-
um cluster identified in March 2020 in Thailand.
However, there was no significant difference in sex
distribution between 4 groups (p=0.056). The mean
age of COVID-19 patients was 41.8 years (range
20-79 years). Older adults had significantly increased
risk of having severe disease (p<0.001) which is
similar to Starke et al. reported an increased age-
related risk of COVID-19 disease severity, however,
age-related comorbidities were more important than
age itself"*. In term of symptoms, fever was the most
common symptom (65.8%), followed by cough
(50.6%), which is consistent with the previous
studies®™ ',

In our study, 44.3% had abnormal initial
CXR. Most patients in moderate and severe disease
groups had abnormality on the initial CXR. Of 88
patients who had normal initial CXR, 17% developed

abnormalities on follow-up CXRs which are consis-
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tent with the previous study(w). In our study, a small
number of patients in moderate disease group and
severe disease group had normal initial CXR.

For the initial CXR and the peak stage CXR,
the most common parenchymal opacity was GGO,
followed by mixed GGO and consolidation. In our
study, mixed GGO and consolidation increased,
especially in severe disease group, on the follow-up
CXR at peak stage which is consistent with the
previous study also showing frequent consolidation at
peak stage(m. Most patients showed multifocal and
bilateral lung involvement, and lower zone predomi-
nance. These results are similar to previous studies"* ),
In term of transverse distribution, most patients had
both central and peripheral distribution (48.6% on
the initial CXR and 80% on the peak stage CXR).
These results were different from previous studies,
mostly CT findings, that most patients had peripher-
al distribution'”"®*®, This discrepancy may be because
CXR provides two-dimensional (2D) image.
Summation of the abnormalities that are located
medially and peripheral in distribution on CT, may
be projected as central on the CXR. Pleural effusion
was uncommon which is consistent with previous
studies®® ' ¥ In our study, pleural effusion was
found only in severe disease group and all dead

patients, so pleural effusion might increase risk for
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severe disease. Mediastinal lymph node was uncommon
which is consistent with previous studies®®. In our
study, mediastinal lymph node was shown in only one
patient who had pulmonary tuberculosis, so mediastinal
lymph node may be from existing pulmonary tuber-
culosis rather than COVID-19.

The initial CXR severity score and the peak
stage CXR severity score in severe disease group were
significantly higher than all other groups (p<0.001).
The duration from initial symptoms to the peak stage
CXR was 10.9+4.5 days which is consistent with
finding that the severity of CXR peaked at 9-13 days(lﬁ'”).

Our study had some limitations. First, it was
a retrospective study which may limit the follow-up
CXR. Second, some of CXRs showed subtle abnor-
mality.

Conclusion

CXR may be useful for initial assessment of
COVID-19 patients. Patients in moderate and severe
disease groups might have normal initial CXR. The
most common CXR findings of COVID-19
pneumonia were ground glass opacity, multifocal and
bilateral lungs involvement, both central and
peripheral distribution and lower lung zone predominant.
Pleural effusion was uncommon and presented only
in severe disease group. The duration from initial

symptoms to the peak stage CXR was around 11 days.
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Abstract

The objectives of this research were to evaluate the effectiveness of preventive measures against
COVID-19 in the components of context, input, process, product, impact, effectiveness, sustainability, and
knowledge transportability and to obtain policy and practical recommendations. This research was mixed
method model which included qualitative and quantitative research design follow with CIPP g, Model. The
research instruments were 1) Qualitative instrument was the structured interview form 2) Quantitative
instrument was a questionnaire. The 2 sample groups were 1) 55 provincial executive officers and the health
care workers selected by purposive random sampling 2) 383 entrepreneurs and people affected by COVID-19
outbreak which 15 to 60 years old selected by random sampling. Data were collected in 5 provinces in
Public Health Region No.3 during June to August 2020. The quantitative data were analyzed by using
descriptive statistics and qualitative data were analyzed with content analysis method. The finding of this
research revealed that preventive measures against COVID-19 using CIPP ., model in 8 processes as follow:
1) context 2) input 3) process 4) product 5) impact 6) effectiveness 7) sustainability and 8) knowledge
transportability. The recommendations were 1) The federal agencies should command to do local quarantine
in every provinces at the same ways 2) The public relation were need to media support establishment and
people about disease prevention.
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Abstract

Live music cars are popular in northeastern Thailand. It is like a mobile sound stage that attracts
children and young people to participate in activities. However, it gives a chance for these people to access
to alcohol consumption. The purpose of this paper was to investigate approach for alcohol consumption
control in live music car activities of a community in northeastern Thailand. The study employed a qualitative
research method. Data were collected through in-depth interview conducted with ten community leaders, ten
local people, and five live music car owners. Besides, participatory and non-participatory observations were
employed. Obtained data were analyzed by using content analysis. Results of the study revealed that approach
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for alcohol consumption control in live music car activities of a community in northeastern Thailand contained

4 aspects: 1) family and community control 2) community leader control 3) live music owner control, and

4) participant control (educational institution and actives hosts). The purpose of these approach was to lim-

it alcohol consumption and save people participating in the activities.
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Abstract

The objective of this research was to study the process and results of enforcing the alcoholic
beverage retailers to comply the zoning measure around educational institutes in Thailand. We recruited 37
governmental officers and civil society personnel who were responsible for enforcing the zoning measure in
5 regions in Thailand, from January to July 2020. In-depth interviews using a semi-structured interview
questions were conducted and qualitative data by content analysis were analyzed. The results showed that the
implementation process of the zoning area mapping around educational institutes originated from the same
starting point at provincial level. However, there were the differences in term of the composition of working
team in each province and the ways of working which includes either the educational institutes were allowed
to participate and establish their self-line area or the provincial authorities had full authority to determine the
zoning areas for schools. After the announcement of the zoning areas in 5 provinces, the retailer number
around the educational institutes has decreased because the license issuance for new retailers is prohibited and
only the previous licenses in the certain zoning areas are allowed. However, our study found that a number
of students were still able to access alcohol easily. The zoning measure may affect change of the pattern of
alcohol consumption among students.

Correspondence: Theerawut Thammakun E-mail: theerawut.tha@stou.ac.th
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Abstract

This quasi-experimental research, two group pretest-posttest design was aimed to examine the effects
of smoking prevention program applying life-skills. The samples were 49 grade 7 students both male and
female in Nakhon Nayok province, 27 in the experimental group and 22 in the comparison group. The study
lasted for 8 weeks. Data collection was done on the 1st week and after the experimentation on the 8th week
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by using the self-administered questionnaire. Data analysis was performed by using descriptive statistics and
inferential statistics in regard. The results showed that after the experimentation, the experimental group had
significantly higher level of knowledge about the harms of smoking than before the experimentation and then
the comparison group (p=0.001 and p=0.024). No statistically significant difference was found either with-
in the experimental group or between the experimental group and comparison group on anti-smoking attitudes,
critical thinking skills, decision-making skills, and refusal skills (p>0.05). Refer to the anti-smoking behavior,
there was no statistically significant differences between groups in the intention to not smoking at any time
(p=0.314). Almost of experimental group, 26 in 27 students (96.3%) and 19 in 22 students of compar-
ison group (86.4%) were intention to not smoking at any time. Thus, the smoking prevention program,

especially activities related knowledge about the harms of smoking can be applied with the target in the similar

contexts.
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E-mail: sarunya.ben@mahidol.ac.th
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Abstract

This study aims to explore factors associated with time to successful treatment in new Thai
pulmonary tuberculosis (PTB) patients. The secondary data of new PTB registered cases derived from NTIP
online program provided by the Office of Disease Prevention and Control, Region 11 Nakhon Si Thammarat,
comprised 14,963 cases from 2014 to 2017. Kaplan-Meier functions are used to estimate survival
probabilities and time to successful treatment about interesting factors. Cox proportional hazards model pro-
vide estimates of survival probabilities and cumulative hazard than those provided by the Kaplan-Meier
function for adjusted confounding. R program is used for data analysis. Descriptive results presented 81.87%
of the treatment success rate and 18.13% of otherwise. Kaplan-Meier show overall median time to successful
treatment 189 days (95% CI=189-190). Cox proportional hazards model found gender, residential province,
year, initial AFB, HIV, and NCD comorbidity are significantly associated with time to successful treatment
(p-value<0.05). Males had time to successful treatment more than females 8%. Krabi had the shortest time
to successful treatment followed by Chumphon, Phang-Nga, Nakhon Si Thammarat, Surat Thani, Ranong,
and Phuket, respectively. Initial positive AFB had time to successful treatment more than negative smear AFB
7%. HIV positive and NCD comorbidity affected for time to successful treatment more than HIV negative
and no-NCD comorbidity of 40% and 229%, respectively. Therefore, health staff should be focusing on male
patients, patients with initial positive AFB, patients with HIV positive, and patients with NCD comorbidity
due to delay time to successful treatment. Estimated hazard ratio may be inaccurate due to some survival
curves’ shape violated the assumptions of Cox proportional hazard model.

Correspondence: Amornrat Chutinantakul E-mail: yaiamorn@yahoo.com
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Abstract

The purposes of the research were to develop a training course for the tuberculosis expert health
volunteers and evaluate the effectiveness of the curriculum. There are four steps of the research and the cur—
riculum development as follows: the study and analysis of the basic data; the curriculum design and devel-
opment; trial of the course; assessments and course Improvement. The sample group for the study was un-

dertaken by means of purposive sampling. There were 30 health volunteers. The one-group pretest—posttest
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design was used to compare the differences between the average scores on the knowledge of tuberculosis,
pre- and post of training. The attitude towards training course was measure. Statistics used in data analysis
were percentage, mean, standard deviation and dependent samples t-test. Based on the findings of the study,
it was concluded that: the training course and its curriculum was successful at the high degree. The curricu-
lum was appropriate to be adopted in the actual situation in the real life; The knowledge score before and
after of the training had a statistically significant increased. The result of the assessment the attitude towards
the developed training curriculum was at the high level. This course is therefore suitable to train public health
volunteers to have competent in screening and finding new patients to providing continuous care of tubercu-
losis patients at home. This will help alleviate the workload of health personnel to a certain extent. It will also

help shorten the cycle of tuberculosis transmission in the community soon. This will benefit tuberculosis

control and make the strategic plan goals a reality.
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Abstract

The objectives of this study were to investigate insecticide susceptibility of larvae and adults and
levels of enzymes associated with insecticide detoxification in adults of Aedes aegypti population from Moo
2, Tambon Patthawi, Amphoe Makham, Chanthaburi Province. Additionally, the efficacy of eight insecticide
formulations used for thermal fogging application were evaluated under simulated field conditions against a
laboratory insecticide-susceptible strain (NTH) and an insecticide-resistant field population of Ae. aegypti
using the World Health Organization (WHO) cage bioassay method. Susceptibility testing using standard
WHO methodology, showed Chanthaburi population larvae were highly resistant (13.5% mortality) to
temephos (0.012 mg/L). Aedes aegypti female adults were also highly resistant to five synthetic pyrethroids:
cyfluthrin 0.15%, deltamethrin 0.05%, cypermethrin 0.05%, lambdacyhalothrin 0.03%, and permethrin
0.25%, with final 24-hr mortality ranging between 0-7.8% and one organophosphate, pirimiphos-methyl
0.219% with 0% mortality. Biochemical assays of Chanthaburi adult Ae. aegypti had increased non-specific
esterases and mixed function oxidases (MFQO). Significant differences in elevated esterases and MFO activ-
ity were found between field population and NIH strain (p<0.001). While there was no significant difference
in mean acetylcholinesterase enzymatic activities between field and reference mosqutioes. For indoor space
spraying of pyrethroid (7 formulations) and organophosphate (1 formulation) insecticides applied by a
handheld thermal fogger at the maximum WHO-recommended dosage, low mortality (0-6.7%) were observed
in Chanthaburi population after exposure to each pyrethroid while very high mortality (99.7%) was observed
for pirimiphos-methyl (200g/ha), indicating complete susceptibility. Furthermore, the efficacy of pirimi-
phos-methyl using four serial doses: 20, 560, 75, and 100 g/ha resulted in 13.7, 41.7, 54.8, and 97.7%
final mortality, respectively. No significant difference was found in mosquito mortality between pirimi-

phos-methyl 100 and 200 g/ha (p>0.05). This study indicates that pirimiphos-methyl at an operational
968
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dosage of 100g/ha can be considered a viable alternative to control Ae. aegypti, especially in the areas where

mosquitoes have developed resistance to pyrethroid insecticides.
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asenudumudamseillavaisnan (multiple
resistance) 391 MU szANSMWlumsmuguesne
inlsaldidansanlasisdanuilanssnetuanas®
ABLNNSETNANNAIUNIUA BEISLANAITA LN DS
Taen9ziued (biochemical resistance) ﬁﬂﬂﬁiy Y
2 nalaudn ldud 1) msiiadureaeulminmans
ANBUDIENSLARMIAUNS (metabolic-based resistance)
%qnq'wmLaulszfﬁ‘?iLﬁﬂaﬁ'aqiunWiﬁwawﬂnwgwaq
F5LANMIAUNDY (detoxifying enzymes) LA uA
Esterases, Cytochrome P450 monooxygenases %30
mixed function oxidases (MFO) 8¢ Glutathione
S—transferases @y 2) msilasuulaaeiumi
msaangniiiaiansaimiaunaash Uiy (target
site insensitivity) #9nalniwarilneatasiunms
Lﬂé"ﬂuuﬂawm voltage-gated sodium channels,
Gamma-aminobutyric acid (GABA) receptors LLag
acetyl cholinesterases® Ms@AnEIH9Na lAMIESI
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ANNAIUNIUA BEITLANAITOUNAIYBIEII Bl
ANNNAYRENEN I UMIIMURUDBNKUUMIAIUAN
EAEWINE

= pLpapy s

madnm i Tnguszadiiianagauanab

GadILANMITALNAIYDIgNUILATENAIE LY
v 8 W = @ sa A o
aduiauazdnwszautaulainieldaly

< o @
MIMNN NIV SLANTIIAUIIIVBIENBUIY
NNTNWINIUNYT MDA UTEENEAIWUaL
o ‘lld' = = ]
aamsldnmanzanzasasiaivszsnniany

wuanaiu iduwnmelumsiawuiionugy
qqmﬂﬂ'm*?iﬁmmﬁﬁumuﬁamsmﬁﬁﬁmme
Tognfiavessnsaiiuazanugaguildlunmsanm
35uiladadanlananaasdunisiilise i
ANNMUMUAITLARMTAUNEIYDIEINI N 150
299n3MMUANLIAT wasmMNAILULIYEIBIANS
pwndalan (World Health Organization: WHO)®™®
faudaslumsed 1

MINT 1 enudndurasaseiidmsumsnasaumanyhussgeansaaasiafinIaunas (WHO susceptibility test) Lo

nsumuaulsauazasdmsandalan, aanmsldmseidmiumsianunuuilinsznedsznnuanaiy (WHO for thermal

fogging) UazMINUUNUILANANNAUATBYDIEIILAN

WHO Susceptibility test WHO for Thermal fogging NITAILUD
nax GRRIGEH ﬂiNﬁ’J‘LIQNT%‘ﬂ WHO d19Ladl WHO 2006 Usztanany
2562+ 2016 (grams per hectare) suame*®
OoP Fenitrothion 1% 1% Fenitrothion 250-300 g/ha 11
Malathion 5% 0.8% Malathion 500-600 g/ha 11
Pirimiphos-methy]l - 0.21% Pirimi- 180-200 g/ha I
Temephos 0.003, 0.006, phos-methyl
0.012, 0.02 mg/1.
PY  Cyfluthrin 0.15% 0.15% Cyfluthrin 1-2 g/ha 11
Deltamethrin 0.03%, 0.05%, 0.03% Deltamethrin 0.5-1.0 g/ha I
0.15%, 0.30%
Lambdacyha 0.03% 0.03% Lambdacyha 1.0 g/ha 11
lothrin lothrin I
Permethrin - 0.25% Permethrin 10 g/ha U
Etofenprox 0.50% 0.50% Etofenprox 10-20 g/ha
Alphacyper 0.03% 0.03%
methrin
Bifenthrin 0.09%
Cypermethrin 0.22%

* anumsnadauanuhewvzihlse U 2562 naslsafadathlasuias nsuaugulsn nsNsNas MG

= 1 = guanethunan, III = duanednisy, U = WithazAabitieduanedsunaulumsldnulng

% =~y =
9 ﬂ@' WasIBNIIANTI
=
sduuuMsAnY
msanmidumsideBanaass (experi-
mental study) logmsnagauanuAaasiaiman

wNaIwazAnszauU T NNenTaelunsiae
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qw'§°ummimﬁﬁﬁﬂu,uaqwaqqqmﬂﬁwﬂuﬁaqﬂﬁﬁa
ms uazdnwuszansmuuazsanmsldnmansan
gasasaiiUszianidanunnanaiy tialdlums
muquqqmﬂﬁ'ﬁumﬂﬁuﬁ:ﬁﬁmmﬁmmudamsmﬁ
MIGUNDY IUFMNIBDIETINEIG (simulate field
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ﬂ’J']Nl’J‘llﬂ\ii,!\iﬂ’lilﬁ”luﬁi’ﬂﬁ'lil,ﬂﬁ

evaluation: caged bioassay)
’S'aqqﬂmiﬁuammwmaau
1. ganaday
v v gl ' P
1.1) gameiuaenugnbaaasiad
MAALND
Vv o Jd YV a wva
- ganginu@eRugenljuams
(National Institute of Health (NIH) strain)
i ldgs Tdaslumawaradinin
8210 593UNszNIgnivnaaninaInld Mntiudes
H & td & w ey
anemgamsua aunsensgninnanaudilaie
< £ ] 1 a ° ) J
wastpualasldadanwanadn i luld lunsaine v
£ 4 3 1 < -:I'd 1 o =
Wudge wisunsldziadng Niluvadrdygu
§159za81Ne8 10% WazynNMIAA UGN tweile
ang 3-5 3 dwmsuihluneaau
1.2)  aEtUNMATNIN
v v sw o & A
- ganEIUABRUTIUNYT Wun
vy 2 0.007 8.2 2.9uNY3 (Whe 12° 42° 197
N, 102° 14’ 12” E)
sanmagnunugnihegameathuly
Aﬂy Aﬂlw o QJ = vV o lﬂv 1 Vv a wva
WunTamiedunys uanhadesdaluiasl juanms
\ =1 k4 =1 U a W
yastha@nmmuanuaalagldmsiedl aoduide
INENANFNTNTITUGY leadnde da@anmme
! o a d '
mdugearein ihlvldiudaany waldldly
geaneugui 1 i ldeagud 1 Alaluudinilddn
-:3' U v 3 < [ [ =~ v
waztdaedaaulaasdifads Aadangeaistiy
wwedie ang 3-5 31 ihlunaaau
2. NIEAHIUAIILAN
NsEAHYUAITIAN 6 Fia NszauAN
WNAUM AT diagnostic concentration NoeAms
awNglanfvwue 40910 Universiti Sains Malaysia
Penang, Malaysia S3u0UBeANMIawNelan laun
Cyfluthrin 0.15%, Deltamethrin 0.05%, Cyperme-
thrin 0.05%, lambda cyhalothrin 0.03%, Permethrin
0.25% ey Pirimiphos-methyl 0.21%
:\‘c; = v o .{
3. qmmmaamauvlszmmnmwaﬂumsmmaqma
ANFEISLANNIAAULNDT

Rapid screening kits 6 awaulz 3 ziia lown
esterase, mixed function oxidase LLe% acetyl cholin-
esterase AN Institute for Medical Research (IMR),
Ministry of Health, Malaysia TIUNUDIANIS
pnsiglan
4. 1AL

- @95t@H technical grade loun temephos
156.25 ppm 10 Universiti Sains Malaysia Penang,
Malaysia éauﬁumﬁmsamﬁﬂaﬂ, Alphacyperme-
thrin 97.34%, Cyfluthrin 95%, Cypermethrin 92%,
Deltamethrin 989%, Lambda cyhalothrin 97.25%,
Permethrin 94 9%, Primiphos-methyl 90%, WLa¢ Zeta
Cypermethrin 90%

= = v

- SeNETaTMaLAdl temephos T laANN
WaTuga e 0.012 §adn3u/aas (AN WHO diag-
nostic concentration) §HSUNMSNAFDUINTZAUANY
Tdaasiaiidagnin lagld 95% ethanol alcohol 1l
MINazaNy wazlnIeNEITaza8LAdl Alphacyperme-
thrin 2.5% lagimiunaaU3anes (% weight per
volume: % w/v), cyfluthrin 2% w/v, cypermethrin
2.5% w/v, deltamethrin 1% w/v, Lambda Cyhalo-
thrin 1% w/v, permethrin 10% w/v, Pirimi-
phos-methyl 20% w /v, Wa¢ Zeta Cypermethrin 2.5%
w/v le8daa9d5 technical grade aNESLANAIE
M1azae solvesso 100 L lEdWSUNSNAdaU
Uszansmweesasiaiidmivaanuuwuuifenszng
Uszanvinanaiu

[ 4 - v o o 4
5. wiinalantadaumeaunnilidanaan lue
ASLAUALRBIVULK UF LA LARDY
~N o s A a '
unnfiFanaanladivaUsziiunmunInaaaniswu
wuuianszana’® wisnloathukualadung 25.4
X 76.2 19aLNAT BAMNANNEEAIAMIENELan
v o 1 < v <o
wadthuNsuuunundlad lagldaladaiuiu
4 UKUABNITINLANT 1 A9 DINUULATEY
=~ o 4
gaunni@ensanlad auaaneIUseam
a e VvV Ai! v =
10 wBudas Audmsznviameinau LLaS‘-\gﬂlW
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Mlanradninanii wanihunluldusualadusuusn
uluge Tidhasndssanm 2.5 wudwes ims
V9 v A ' s 1 N o ' 3
sy e daunnudladaaaasineye Wukualas
a' v = < o o v <
NEIUNSPIULNNTeNaanldwad tHulilu
naaalan (slide box) tivath lWlFAualagearans
M5LAN naanMInagdavanuvnana e lagneu
< v 1 k4 k4 4
MaNUazaRIENTNUIILNE laalanaasqansseil
LWBNTINYILDBNETLA
6. NUNNAFAUNIRANUBNANAIY HUUINABY
ER L)

Mania (WUN2UIN 118 MTNNAT) Va3
INODITU 18N 300 DUUFNWTE LYINABDITNNTE
WOANTU WNANTUNNNIUAT (WA 13° 46°
43” N, 100° 27° 277 E)

Iansnagau
1. mimmaaummlmmgnﬁwqamaﬁm Aaas
AN temephos

L@NEITZAE temephos NANNLNTIU 0.012
T9an3538/805 avlutnnasnithazan 250 1adans
AadangnineNgszes 3 (Aaulae) wie szee 4

v 4 < £ = 4
(nounw) lagldnszraurmaananldinines
=1 4 o o = 4 Id @
{nnasas 25 M U 4 Untnas iy 100 o

vV =1 =1 o = o

wiangaLTeuisu (control) Wlninasnagey

9/13' a v = 1 v
Melingaumniivias 30:5 avenwaded Uaosly
AaNNFNNENUATALANY temephos 0.012 NaANTN/
03 (Wuna 24 1l Mnadenmamezasgnin
gNANENAITNRAINIANATY 24 LN wasldinat
MIFAFUTEAUANN IO NLN UV YDIDIANITDUINE
Tan® aail

- DR5INMTAYIPYAE 98-100 WNIBDY
Qnﬁwqqmﬂﬁmmheiamsmﬁszﬁug

- DASINITAYIAEAE 90-97 WD
ambegearaienuhdamsiaiiszauihunang

- AOTIMINUBENINIDYAL 90 BN
QnﬁwmmﬂﬁmmhdamsLﬂﬁszﬁuﬁw

q

972

2. nsnadaumaNy hrasmmadadsaiinin
UNad

W3aNENa8UIY WALy g 3-5 U
lidudan S1uu 25 6 lalunszuanings (hold-
ing tube) uarnhnszanwguaseildaslunszuan
NAadau (exposure tube) UsznaunszuaNWNNU
nszuannadaudnaeiy thesannnssuanin i
i luudadunszaguasiaiifiag dulusas
NSTUBNNAFAU ﬁuﬁm‘hu’mqqﬁmwﬁm NN 10
Wi Auasunamaday 1 Mlue deganduluil
nszuaniin udnhluidesda Tagneddguansazans
1hana 109 13 druuneasnszuanin tieduems
2B3EN YUAIN HamImeLiansunm 24 1l sy
MSNAFDU 4 W3anEaSeuLiiay (control) WAz
THnainsaaduszauanyhaunasizaiesdms
awnaialan® ¢ail

- S (Sensitivity) wngia gaiianuliee
aseiinadavluszaugs lesidnsnsaeagy
S£WIN308aE 98-100

- T (Tolerance) iy gaiianulaee
Msadinagavluszauthunan laaiisnsimsans
8321 INIDYAL 90-97

- R (Resistance) nangdis gasianuliee
sswniinagauluszdus Tasisanmsmetasni
Saeay 90
3. manadauszauaulgifiiimdaddunmsias
gnauaEsLANmIaLNa

wanmszasganaaauLeu |yl Esterase uaz
mixed function oxidase #a Tunsdifiesfianudumu
dassaiifsaunadlasldnalnnisiiinzuaas
ouleyl Usmawaseuladiiinduazilasy
substrate 1§11 product fisnnau inlWavasdiadh
fiehuutiu muganasoutaulasl Acetyl Cholin-
esterase #ia lunsdifigafionudumudamanailos
IﬁlﬂalﬂﬂWSLﬂgﬂuLLﬂaﬁ?laﬂﬁﬁLLWﬁQﬂﬁaaﬂq%éLﬁ'a
Haseiimiaunaan lUau wulsd acetyl cholin-
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ﬂ’J']Nl’J‘llﬂ\ii,!\iﬂ’lilﬁ”luﬁi’ﬂﬂ'lil,ﬂﬁ

esterase %ﬁm’snJ?;ﬂuuﬂaqgﬂi'wﬁﬂﬁ'msmﬁ
Tsigansasueulsdle Fanliiaulsiiang active
ag Faanansouaeu substrate (U product e
manadaulashesanatig wwale 2y 3-5 Tu
laifuidan 1¥iMsuaaiearsaza buffer 2a4
ganeaaueulmiudazsiio Hou 1 61/1 wese
MaNIALANENNMIUALNIE NEnaNLuan microplate
FUHUMSNEATITALEEN ) mwﬁ”’umauﬁizquﬂu
ONAFIUIDIUG Lo TN uadadurunauly
mswannFuesiathmasau MntuthluTasmeny
@Jﬂﬂaul,l,aﬁﬁ”ml,ﬂ%m spectrophotometer ﬁﬂl’lﬂ’ﬂﬁ\l
gmn ﬂ'é}uLLEN ﬁﬁ‘l‘ﬁ’ esterase L9 mixed function oxidase
# 620 W TuwA3 (nanometre: nm) waz Acetyl Cho-
linesterase A1 405 nm ﬁwﬁi’mlé’amﬂummi@mﬂﬁu
(&N (absorbance) %138 optical density (OD)
4. MIanadaudszandnnzaId Al I HIURANY
wuuilansznedszianuaanaidumsmingeans
ﬁmmﬂﬁ'uiﬁﬁmwﬁmmwiam'su,ﬂﬁﬁﬁmmm
nanansiedfuthiudwalildanudusu
musanmslgaail Alpha Cypermethrin 2.5 N33/
Lanmﬁ, Cyfluthrin 2 ﬂ%’N/LEIﬂGI’li: cypermethrin 2.5
ASN/LEAAS, deltamethrin 1 NSN/LENAS, Lambda
Cyhalothrin 1 ﬂ%lN/LElﬂGn’g, Permethrin 10 N3N/
L@NeS, Zeta Cypermethrin 2.5 N3N/ WAL

Abbott’s formula:

Pirimiphos-methyl 200, 100, 75, 50 Las 20 SN/
@NANS A5INNBAIMSIHA (flow rate) 2891NEN
williteynszeznmlumsiany mnﬁuﬁwniqqﬁv‘h
N9I0MAY JUNTINTEUBNYUIA 4.5 X 14
URNDT ﬁﬁqmmwmaamﬁmu 10 #/n54 lag
leaanaananugiunyiuazanaiugias juans
aeWugas 10 N9 ﬁﬂﬂumuuuaumuﬁﬁawagﬂu
fumieene 1 2esiamagau (Maia Janaciu)
1w 10 30 legvennganuaseiiduiad
5o 5-10 was wiannunudladiedaudie
wunidanaan loa mMUUUYBITLAUS TINNTHANY
Msaiifsanaanumuiisvuauazisusuna
Tuwasdueiaazasuniiyng 30 Wi Tuiingungi
wazaMuEuluraENMSNATEY HEIINASUN
nedau 30 H Wanihelszaseungaiuasiadl
tugenadauldlumpuzazarn tudhuugmesau
fiunevas (knockdown) awa‘hﬁ"qumsa:mﬂﬁwma
10% Uumﬁuﬂﬁ'qqLtazﬁﬂmgﬂwiaﬁqmwgﬁﬁ'm
waztufinuamsmed 24 s sufiumsnageu
W¥Ne 3 9 wiaagaLUIautiey (control)
lumsnasaumnwugaluganlsaudisui
M3meagssnin saeas 5-20 THUSugammme
UBNENEIE Abbott’s formula™ waMEIMENINAT

k4 Y o 1
Sagar 20 Iinmsnagaulvy

ganMImeiiuiae = danmsmevasesluganaday - snmsme vesesluganiaudiey

X

100 - dasmasmezasedlugailauidisu

MIIAZHTaYS
ﬁwmmmSmwmsmﬂwaqgnﬁmasqq
Gaduden 24 Fluanaanisnaday dmsu
m'i‘wmaaUmmlwaqgnﬁmazqqmﬂm'aaﬁmﬁ
MAnuNaILaLnITNadauUsEans I NaIESLAN
dmsvdanuuvursnssnadssiannueanaiuluy
m'if‘iﬁmqqmﬂﬂ’wumﬂﬁuﬁﬁﬁmmﬁmmwiamimﬁ
AN WazWANRAY (mean) MIQANAUUET

¥30A11258 OD §IMSUMsAn¥IszauLaUlEN

fiedaslumsimegnsresasieiminuaas
UENAGRE
MIIATNLAMFDANBM AN NUANE
yaeszduauladfiierdaslumsiaragnsues
asaiidaunasgesgsaralosldis Indepen-
dent-Samples t-test UAZANINUANGINYDIDAT)
NISANEYBNEAVAITHHANUFITLANAA W UULUY
ﬂqmzmmwiawﬁmiﬂﬂﬂlﬁ‘i%’ Duncan’s multiple range

test NILAUANNITONUSDEAL 95 (p<0.05)
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HaNISANE)

1. m‘mmaaumwhwmgnﬁwqqmﬂﬁm fads
AN temephos

ms‘nﬂaaummbwmgnﬁwqqawﬁmmn
WNIATUNYFTNUD Qﬂﬁwﬁszéfvmmhdamsmﬁ
temephos szAush Taeiisanmedasas 13.50 1Wisy
Wigufivgeaneiiuaeiug e judanis (NIH
strain) NdOINMSMNY 58882 100.00
2. Manadauanyhzasgearsiiusadsiad

AAALNAY

nsnagauaalizesgaars i iuain
RNIAIUNYT AUNSANBYUNS Cyfluthrin 0.15%,
Deltamethrin 0.05%, Cypermethrin 0.05%, Lambda
Cyhalothrin 0.03%, Permethrin 0.25% (L8¢ Pirimi-
phos-methyl 0.219% nasaMIawINElan WU
gt uidnIMIMeseear 7.80, 2.90, 2.00,
0, 0 U8z 0 MUMAU %ﬁLLa@qiﬁLﬁuiwqqawﬂﬁﬂws
a%’wG?'mmwiamimﬁvgﬂﬁﬁﬂﬁwmaau AIULFNN
Tumsadi 2

mM319i 2 szauenubideasiaiizliaa q revgmathunniaviadunys

siad nax AN . %azl'azmsmﬂwaaqa szauanyhdaasaiivas
arsad N i 24 T laanaansnagay ganaFau*
Cyfluthrin PY 0.15% 7.80 R
Deltamethrin PY 0.05% 2.90 R
Cypermethrin PY 0.05% 2.00 R
Lambda cyhalothrin PY 0.03% 0 R
Permethrin PY 0.25% 0 R
Pirimiphos-methyl oP 0.21% 0 R

* R (resistance) nangi gailanahdamsieinasauluszaud lasidasmsmedasnihsasas 90

3. msnadauszauaulasinifisdadunisinais
gnazasEseimIauNas

mamaziaulys] esterase wuhemae
OD 289g9a8NHINTUNYIT WAz e 8N UT
NOIPUNDIUUAMNMS (NIH strain) HevinAv 2.59
Waz 0.71 MUMOU WaMFIATLALDULEN mixed
function oxidase WU@LREY OD YRNNNIAIUNY3

uazeNaIBEENUTNINTFINRIUHTRMS Hahv

974

1.07 uaz 0.85 MNAGU FeAiade OD vauaulysd
ﬁqaawﬁmmqqmﬂﬁwi'ﬂﬁ'qu%ﬁmqq UANGAN
pENINadIAY (p<0.001) Lﬁ'at,ﬁﬂuﬁuqqmﬂmﬂ
Wugnasguiasljians dmsueulnl Acetyl
cholinesterase WUAILREY OD YBIENNBIIN IO
JUNYS uasgNAENENURINATPIUNNRIUHUAMS
agﬂuszé’m’iﬂmmnﬁwﬁ’u (p=0.918) @audadly
MTNA 3 wazmMni 1
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ﬂ’J']Nl’J‘lla\ii,!\iﬂ’lilﬁ”luﬁi’ﬂa'lil,ﬂﬁ

P Y o o < o W ' B v v @ o
139N 3 S:iﬂ‘l_lLﬂuvlfliﬁ‘ﬂLﬂﬂ?ﬁﬂﬂluﬂ?i‘ﬂﬁa’]ﬂE]‘ﬂﬁ‘llaﬁﬂ'ﬁl,ﬂ&lﬂ'lﬁ]@l,tuaﬂ (Mg OD) YRNENNHINWIAAUNY D

ENEAERUTNATTIUABIUTANMS (NIH strain) Rifianuhdamsiadihiauias

oulasl
Esterase Mixed Function Oxidase Acetylcholinesterase
(N=30)* (N=30) (N=20)

ZAIUIU Mean 95 % Mean 95% Mean 95%

oD SD Confidence oD SD Confidence oD SD Confidence

intervals intervals intervals
5umﬁ 2.59 1.16 2.17-3.00 1.07 0.22 0.99-1.15 0.11 0.04 0.09-0.13
NIH-Lab 0.71 0.26 0.62-0.80 0.85 0.22 0.77-0.93 0.11 0.05 0.09-0.13
*N=§11UNNNaFay
Esterase Mixed Function Oxidase Acetylcholinesterase
5- p<0.001 2.0- <0.001 03- p=0918
= 4] 1 —~ ~ PR
8, 8— 5 -1 8— 0.2-
o 34 o g -1
é % 1.0- H
2 24 £ =
: e — = v B3 @
o 9 0.51 k-]
0 _._ . 0.0 r . 0.0 . .
Qo 0(\ .é'.b\o /BO S é&(\ 60 0‘\ é@\‘\
& & & & & Ny
ol A o« D & N

2WH 1 M3I0528 Box plot ¥B9AY Absorbance #38@1 Optical density (OD) 2290UlEd (a) esterase, (b) mixed function

oxidase U8 (c) acetylcholinesterase ZBENMENNTINIOTUNYFIWIBULTiBUAUEBINENENUTINATTIURBIUHTANMS

(NIH strain) Nilanuhinasnsaiminusad

4. ManadaudszandnInasdastail a1%IuR
vuuvuilanssnedsaanvuanaiulunsiings
msnﬁ'mmzuﬁ'uafﬁﬁmmﬁmmueiamsmﬁﬁﬁm
TGN

Managaulszansnwaasasteldniu
doruwvuianszneszanuuenaiulumsiie
genehumeRusiiaNusumudamsaiige
unaa Tagansiaiiildnasay laun Permethrin
(10 nSu/tdne135), Cypermethrin (2.5 NN/
t@nA13), Lambda cyhalothrin (1 A3N/L@NMS),
Deltamethrin (1 N53/t8nS), Cyfluthrin (2 NN/
L@N®M3) Wae Pirimiphos-methyl (200 ASN/LENAAS)
s'f%qLﬂué’mwmﬂﬁgqqﬂmuﬁwLmzﬁwmam’ms

pwNalan nagaudanuruanmiulugmniiass
55386 wuhiussansmuwlumsidegeanathu
amﬁ'uq‘ﬁﬁmwm”wumum'amsmﬁﬁﬁ'mLmaq
NNRIAIUNYSle Sp8az 0.30, 1.00, 1.30, 4.00,
6.70 Waz 99.70 MMNSIAU &MIUES alphacyper—
methrin U8 Zeta cypermethrin NoAIM31E 2.5 N3/
@nes wuniivssansamlumsidageastu
amﬁ'uq‘ﬁﬁmwm”wumum'amsmﬁﬁﬁ'mLmaq
NnTenIadunysile Teeaz 5.30 waz 5.70
sy Tusasiigsmathumenugiaal fidns
(NIH strain) WuRaasINSmMe Sp8az 100.00
naIMsFNHanUasAiinagaunyiie
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dmsuasiAdingu OP @B Pirimiphos-methyl
Wgﬂﬂwm‘wmaauLﬁ'uLauﬁqmﬁmwmﬂﬁﬁﬁaﬂniw
2093 lagega (200 N3N/ ENMS) R TE el eatt
Lﬁuﬁuﬁmmzauﬁm’%’u“lﬁ“lumsﬁﬁ'@qqmﬂﬁ'm
mﬂﬁuiﬁﬁmmﬁ'mmmiamimﬁﬁﬁﬂu.uaqmn
WWNIAAUNY3 wuhitsasnmsld 100, 75, 50 uae
20 nSu/1anons Aussamsmnlumsmanegsarathy
mﬂﬁ'uq‘ﬁ'ﬁmwmywumum'amimﬁﬁﬁﬂLmaq
NNINITUNY3LA Saear 97.70, 54.80, 41.70
uay 13.70 muaey seudaslumsed 4 wams
A5IdaUGIBENIATaRIATIINIASRIN LT aAWLEANS
Ighmansunasmnsuuuiualadiadauaae
u,unﬁL%ﬂuaaﬂlsszwm'wgﬂGhl,mu'qﬁawnsq
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Abstract

This study was a participatory action research to develop dengue fever prevention model by
encouraging involved personnel participation participatory for village health volunteer (VHV). The research
methods were study current situation, problem and the need for a dengue fever prevention model; design
a dengue fever prevention model; apply the model; and evaluate the model. The key informants consisted of
local administration organization staff, villages leaders, village health volunteers, government officers at
primary healthcare unit in Kam-aun Sub District. Quantitative and Qualitative data were analyzed. The result
shown that there for dengue fever prevention model by encouraging involved personnel participation
participatory for VHV: change agents and good communication system; home visit and continuous care
system were effective and appropriate activities for VHV; using herbs for environmental management; and
support system. The recommendation for applying this model were preparing leaders from local
administrator, head of village, population and state key policy-maker organizations, establishing a home
visit coordination center for VHV to share information for dengue fever prevention with the community,
creating effective communication channels, creating accessible effective communication channels and
disseminating epidemic situation of dengue fever.
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Abstract

This participatory action research was to enhance competencies of community leaders in Rabies
surveillance and control. The competency training was developed based on the “One health” concept and a
community participation approach. The samples were 30 community leaders and volunteers in a Thai-
Cambodian border area. By Participatory Action Research comprise 4 step 1) Planning 2) Action 3)
Observation 4) Reflection. The six-month training was implemented in community. To evaluate the
effectiveness of the training, data were collected using a questionnaire and analyzed with descriptive statistics
and Dependent t-test. The results revealed that after training implementation, 1) the mean score of knowledge
about Rabies was not significantly different (before=9.733, SD=1.529; after=10.100, SD=1.561, p=0.415),
and 2) the mean score of attitude toward Rabies surveillance and control was significantly higher than that
before training implementation (before=35.433,SD=4.461; after=38.466 (SD=5.456, p=0.012). The
competency training developed could increase positive attitude toward Rabies surveillance and control among

community leaders and volunteers. Therefore, health providers who are responsible for Rabies control should

apply this competency training to increase the efficiency of Rabies surveillance and control in any area.

Correspondence: Wansiri Srisuk

E-mail: wansiri@pnc.ac.th
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Abstract

The objective of this research is to develop a course of the elderly school to enhance self-care
competency for prevention of dependency among the elderly and compare their health behaviors and quality
of life (QOL). The target group was a total of 52 elderly people in the Samrit Wittaya Elderly School, which
is located in Phimai District, Nakhon Ratchasima Province. Data were collected using a questionnaire and a
focus group discussion. The study duration was 12 months. Descriptive statistics was used for the quantitative
analysis and paired t-test used for the mean comparisons. The qualitative data were analyzed using a content
analysis method. The results were as follows: 1) the study has created the course for the elderly competency
enhancement in self-care activities for preventing dependency among the elderly based on the Four-Es Prin-
ciple (Emotion, Eating, Exercise, and Elimination) of self-care or Ya Paad Kha Nan (in Thai). The course
consists of 10 units within 198 study hours; 2) Results of utilizing the course by assessing self-care behav-
iors and QOL of the elderly following the course participation, it was found that the elderly had a high
level of self-care behaviors (3.52+0.89). Likewise, the QOL was also at a high level (4.47+0.54); and
3) After comparison of the two outcomes after the course completion, it was found that the elderly had
significantly higher mean scores of self-care behavior and QOL when compared with those before participa—
tion in the course (Mean difference: 1.36, 95% CI: 0.93, 1.78, p<0.001 and Mean difference: 1.69, 95%
CI: 1.48, 1.89, p<0.001, respectively). This research shows that the course developed has high efficiency
and can be useful for building an individual psychomotor skill and QOL of the elderly on self-care, as well
as leading to a reduction in dependency condition among the elderly.
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Abstract

The objective of this study was to study factors associated with sleep quality, fatigue, and injury
among athletes in Thailand National Sports University (Suphan Buri campus) 314 persons. The data was
collected from October to November, 2020. The questionnaire divided into 4 parts: 1) general and health
2) injuries, 13 items 3) sleep quality, 9 items and 4) revised Piper fatigue scale, 13 items. The data was
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analyzed by using chi-square statistics at a confidence level of 0.05. The result found that in the past 1 year
the athletes was injuries 44.249%, the majority of injuries were caused by collisions with another athletes
58.27% and the lower limb were most injured at 81.219%. Most of athletes had poor sleep quality 52.55%
and not fatigue 65.61%. The factors associated with injuries (p-value<0.05) were gender, age, education
level, athletes experience, and training days per week. Factors associated with sleep quality were age, training
hours per day, and training days per week. Factors associated with fatigue was athletes experience. The
relationship between injury factors, sleep quality, and fatigue were found that none of the factors were
statistically significant. But athletes should have the preparation of the body, get enough rest to prevent
injuries from playing sports and should be planned to prevent injury that may occur. Athletes should be

educated on how to adjust their waking schedules, extended total sleep time, and improve sleep quality. So

that athletes can practice and compete effectively in sports.
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Abstract

This cross-sectional descriptive study aimed to study the environment and unsafe working behaviors,
and the prevalence of work-related accidents. Including the relationship between occupational safety behavior
and work-related accidents among informal workers aged over 45 years in Mae Rim District. The question—
naires were collected from 323 informal workers. Data was analyze using statistics such as mean, standard
deviation, and chi-Square test. The results reveal moderate risk in the working environment of the sample
X=1.72. The most risk was working with sharp equipment/tools and working outdoors/noisy/insufficient
lighting with a mean of X=2.28 and X=2.24, respectively. Overall, the unsafe working behavior of
informal workers was found to be at moderate risk. The mean value was X=1.70. The prevalence of work-re-
lated accidents was 69.97%. The analysis of the relationship found that the dressing was not tight and suit-
able for the job. There was a statistically significant association with the accident (OR=0.47, 95 CI% of
OR=0.27-0.81, p-value=0.004). Behavior of shortening procedures in the work. Is associated with acci-
dents is statistically significant (OR=0.61, 95 CI% of OR=0.38-1.00, p-value=0.030) and behavior and
not using protective equipment. is associated with accidents is statistically significant (OR=0.44, 95 Cl% of
OR=0.26-0.74, p—value=0.001). The two related factors, environment and unsafe working behaviors lead
to an accident or injury at work. Therefore, it is a sign that government agencies need to accelerate the cre-
ation of a comprehensive and inclusive legal regulation for the protection and welfare of informal workers

to reduce health problems and the shortage of qualified labor in the future.
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Abstract

The objective of this study was to assess the efficacy of garlic extract on blood lead concentration
levels in workers exposed to lead. The participants in this study were production line assemblers who work
in the battery manufacturing plant in Samut Prakan province. In this experimental study, all data were
collected using personal questionnaires, data recording forms and blood sample collection for lead levels.
Analysis on 90 participants of production line workers was carried out. Before starting the experiment, all
subjects were required to fill out their personal information and to determine baseline blood lead assessments
then classified into three groups (n=30 per group). Group one was a control group (the participants who took
placebo), the other two groups were experiment groups (intake 900 mg and 1,200 mg garlic extract). Each
group was allowed to continuously intake garlic extract for 14 days. The results were found that the reduction
of blood lead levels after taking garlic extract 900 mg per day was statistically significant (p=0.044) where-
as blood lead levels for taking 1,200 mg of garlic extract per day were not different. Blood lead concentra-
tion levels in the three groups were compared following the experiment and differentiation was observed (p
=0.016), group 2 significantly different from group 1 and 3 (p=0.016 and p=0.011 as follows), whereas
the differentiation between group 1 and group 3 was not an exception. However, the mean differences in
blood lead levels between garlic extract and control groups were no different. Although lead levels in the
blood prior and after testing of group 2 are statistically different, they cannot reduce lead levels in clinical
terms. So it may be assumed that the garlic has no effect on reducing lead levels in the blood. For further
study, the longer duration of the garlic substance intake should be considered. The measurement of lead

levels in urine in comparison to lead levels in blood should also be examined.
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Abstract

Ultraviolet (UV) ray is a causative agent of sunburn, photoaging, and eventually skin cancer.
Sunscreen was used for protection the harmful from a UV. Chemical sunscreen can stimulate an allergic
reaction. Physical sunscreen was less stimulated an allergic reaction. Plant was interesting for apply to a
component of physical sunscreen. Centella asiatica is a herbaceous, perennial plant in the flowering plant
family Apiaceae. Madecassoside is an active ingredient form Centella asiatica extract, has an anti-redness
and anti-scaling effect, reduced an effect on inflammation, and stimulated the production of collagen. The
objective of this experimental research is to develop a water in oil emulsion physical sunscreen formula with
1% w/w Madecassoside. The UV protection efficiency and physical, chemical, biological stability ~were
studied after storing in real conditions for 6 months. The study results showed three formulas with a good
appearance., There were broad spectrum sunscreen protection, with critical wavelength 372.8+0.27,
375.5+0.34 and 377.5+0.46, respectively and have a good level UV-A protection with boots star rating
3 (good), UVAT 7 UV ratio 0.73 (high). An efficacy of UV-B protection was more than 93.3% (SPF>15).
SPF were show 16.5+1.3, 23.4+1.1, 42.19+1.7, respectively. The first formula has a significant increased
density (p<0.05), The second formula has a significant higher pH than the limited range between 4.0-6.5.
The chemical stability of Madecassoside by HPLC revealed an increased stationarity in the first formula, a
decreased constancy in the second formula (p<0.5), and did not significant different stability in the third
formula (p>0.5). There shown a significant biological stability with microbe tested in all three formulas. In
conclusion, the third formula physical sunscreen with Centella asiatica extract, is a good effective against UV-A
and UV-B rays and an unchanged physical chemical and biological stability in a real-conditions for 6 months.,

This formula is an appropriate for applied in a physical sunscreen in the future.
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mmmlmmﬁqﬁmﬁqlﬁlﬁuﬁu“) LATAINNITIN
Uszinnuasianiiald 6 ngu® muszaudin anwlh
a _ a v a o .
Tumsiieialuiuaa (sunburn) fdunu (tanning)
< a £4 . PR
WATNZLSRIYIG (skin cancer) #1350 Mt UUWUIMS
a ' Y a s a £ o~ ¥
AR ANNFLINSLAANLIIIHINNG waztdan 1y
stlasnuuaanaanmanzayle
asdlasiuuasuan uwiadu 2 ngn @s
naun 1 esdasiuuauaauuumenn (physical

sunscreens) QaFULazdziauLlasligadniig
fi waeaa g ludSanasnnuiva lvlaUssansamw
gelumsiasiu uv lvtgeenidiam ngud 2
dstlosnuuauaauuut@d (chemical sunscreens)
goaduuas liiinnadnduiseasnauugiavs
=1 a a v a v 1
fuszansawgeudmludiinanies luaien
Wam uagaBuhgianis Jeranauizenngiuw
wd'aq .:4' YV <~ < d‘
lalasmmnznifinuihevsaiduiu eczema Tog
Mluudan it asnunaauaannlddrunanas
AULENLAANITHANM BN WLEZLAN (hybrid sun-
d' Y = = 1 k4 |
screens) talWHivszdnsmngamuamuaala
li! < Vv o L =~ Vv ‘ilaﬂ' £4 =
nen Bududahianmsidanldveidainman
e §zengiun lumuaamwiumna o
dudsznaunduseaniamwdeeninngniaawn
vV W o W v 1] o YV \ \ =~
menulugasisuld danilviamedamsidan
%892 u BTN Centella asiatica (Linn.) Urban (Hlu
< 1 dl |A‘L L [ v Q(S) =
woaaulwsnussyegludndenvanuiand® das

SAYMUNFEINGINGN centelloids NEIBTNIY
Wenentnagranaaiia® > Tagwmnz Madecassoside

]
~

nHgnEIUEBLUATIGSY @ GVGZRITRITHE
a (8-9) £ v < < @ ' '
dase NIMUNLLIY §NDANMIBNLEU T8I
MSFNULKD INTDEMUAINNANNLIARIBIIAI
1 a o &S a o & (10-13) o < o2
WY #) JLNaEky ¥Iaau waraNBNIZAU
Y (14-18 ) &
M99919A88LaY Type I waz Type III Y
mslgnunuwsvaglumandiin®®2” Tul a.a.
2010 ANSsAnEIUsLENTHaNINAILNYDIFASENG
thun lugduuuiudssmuieanuuaaunynu Tu
PIFIFNAT 200 18 WUID @ISENALIUNANNIT

a a a & A 11 Y oa o P
windulaanniiueuilalis dunalviiafased
Wasnhuaz liwunadadeaiguuse®” Tull a.a.
2017 AMs@EnwUseuieulseansuavasenii
PHaEsENaLIUN 3% NUAIN silver sulfadiazine 1%
slwﬁ'ﬂm partial-thickness urn wound 75 918 WU
gNYNATIUNNUSLENSHANSEFNIULHAANIIBIATH

silver sulfadiazine logliwunaznadeafiquuse®?

Al acid

[ree——

{hun (Centella asiatica (L.)Urb) Tasesashamataiiuas Centelloids 4 %iia A

diengulwsludnemanuiand’ wuinniigaluthun

Py S Fow s A o
msdnmluaselifiingUszasdiiawmun
FISUATNAULAANNLANIZFISY AN ULFILAR

dl T v aaa =Y YV o a
LL‘U‘Uﬂ']EIﬂ']‘WLWBINﬂ’iZQu‘IJ{]ﬂSiﬂQNLLW NUszandmMw
J09nus9d UV latNeawauamuadliziiien
SINDINEISENAUIUN Madecassoside 1% w/w

Hedenmninngnimedudnlsznauday

Jaauazismsanw

MIAnHILUY experimental research Iuﬂ%ﬁl
lavhmswanngasisuaiunuuaalilandanne
Water in Oil (w/0) emulsion Ltazﬁmﬁanqméﬁu
fifilandudnuasd 3 3y thinwdamivas 2 U
M3uan YSinaiuas 1,500 N3N U3y 50 N3N
Tumzuzussgaiiadenny dugnaiagnedditnsey
'g'uas 3 %‘LA al’ﬁmﬁlmﬂﬁﬁ’m“ﬁﬁﬁﬁl Madecassoside,
Titanium Dioxide 15 nm, Zinc Oxide 35 nm,
Cyclopentasiloxane, Ethylhexylglycerin, Iron Oxides,
Methyl Methacrylate Cross polymer, Silica,
Dimethicone, Sodium Hyaluronate, Pisum Sativum
Extract, Magnesium Sulfate, Citric Acid, Pentaerythrityl
Distearate, dl-alpha tocopherol, Rosa Damascena

Flower Water, Sterile water
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MUz AN NMINYBIMIUATNNIUUAR

mmsUseiliudszansmwlumsilasnused
UV #0113881708U 290-400 nm Tagdinia
WU Judns (SPF in vitro) Mea3naaalng
TWlafiwas SPF sunscreen analyzer (Solar Light SPF-
290AS analyzer) Toglaidasldmaaiiasluduiiaas
Fusiarused uv Tasunannmsilestuitadums
Wisuau®® finsusziliudszdnsainlu
mstleafuded uv dail

1. mstasiuiidrnninesaungu UV-A
oz UV-B (broad spectrum) é’aﬂmmmﬂnﬂguﬁ
ﬁﬁuﬁiﬁnmﬂ@@%’uuauﬂu 90% YDININNA
(Critical Wavelength: CW) #1 US FDA fhuuae
CW>370 nm faullu Boots Star Rating System
mminﬂaqﬁ'umat'ﬁmiaﬁmﬁ'ﬂﬁmﬂ‘ﬁ'qm

2. mstlaeiuded Uv-a lassndalad
wasTaiduana dmdunsanurlunsed
¥ msusziiudiildlulsemndlng @a Boots Star
Rating System (az@1 UVA 1/UV ratio (m'iwﬁ' 1)

M990 1 MsUszdiulseanSmnwraandn it aeanused UV-A

madaziding AILFNT UV-A/UV-B ratic  Uszandmwlunisilasnussd

UVA

Boots Star Rating System * 20-40 Minimum

* k 41-60 Modurate
* % %k 61-80 Good

* % %k 81-90 Superior
% %k %k Kk 91-100 Ultra
0.20-0.39 Low

UVA 17UV Ratio 0.40-0.69 Medium
0.70-0.95 High

>0.95 Highest

3. msUszdiudsednsmwlumsiloenused
UV-B 14 Sun Protection Factor (SPF) Muaa1n
a”mwzhuisvnfwﬂ%mm’?@ﬁﬁﬁaﬂﬁqmﬁﬁﬂﬁ'ﬁmﬁq
(HAIMITDULON (Minimal Erythemal Dose: MED)

M990 2 Msusziliuseaumsilasnussd UV-B auan SPR

SENINAINMNI AU U 9N ULEIUAA (protected
skin) gunuinlaleat/aenuuaanaa (unprotected
skin) (M99 2)

@1 SPF Sagaznmsilasnussd UV-B @1 SPF Sagaznsilasnusid UV-B
2 50.0 20 50.0
4 75.0 30 75.0
8 87.5 45 87.5
15 93.3 50 93.3
20 95.0 50+ 95.0

MIUIHUANINAITNINYDIAIIU (Stability test)

MNSUTLAUANNANFTNINYDIGITUAT Y
fuuaafiidunanasaiathuninamngy 3 d3u
Togfnsn luuuuanzMsUSAIENAZTRUDNIUNNG
1054

mqmﬂ%mu (shelf test) ¥MsUseLiumIngg
AsuAULaaIUIN 2 JunsudaluwazdIsu
USinauguas 1,500 NN USTINBULBUALHEINY
20 50 n3u Tosgudndade 3 Fudajumanan
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vmsUszdiudienanea uaziladaiunansam
IuamasmsLﬁU%’ﬂmﬁqﬁqquﬁﬁ'mﬂﬂamu
6 oy Tasdnmanuasamuly 3 du dail

1. ANNAEMWEIUMEMN FAnnaaEnla
MIMEAN #0 § NaY SnuatiiaATy AN
wazANNuUnIA-aa

2. ANUAIEMNAIULAN ANEIAIBNIS
JinedUSinamsafn Madecassoside lu3udi
ﬁ'@umﬁu 1 eh) High Performance Liquid Chroma-
tography (HPLC) l#¥@aaui Phenomenex C18,
250x4.60 mm, 5 microns, serial no.228396-9,
Mobile phase (HPLC grade): Gradient, Acetonitrile:
H20, EUsINasUaTsaTIMsluansd : 5 ML, 0.65
ml/min, qmwgﬁ 35°C, Detector and wave number:
D2 (UV), 205 nm lagldaragreUSuim 10
TuTasans o e §Udnns Astra Solutions Co., Ltd.
Thai-French Innovation Institute (8" FL.), King
Mongkut’s University of Technology North Bangkok
wazU3u1ee Madecassoside ﬁ'am’mmmgmﬁ
85.00-118.00% Labeled amount @NUszn e
NIENTNETIUFY (aﬁuﬁl 14) W.¢. 2536 L"?"aq
frvuaLnasAIAaIaLeasurasasd ety
PEERCACEY

3. ANNAYTNNAIUTIMN FNEIAIWY
mmaaé’humumsm’%mLauimwaQLﬁvaﬁga%wwaqﬁw%'u
T0gaNnTIAAUMNNNFUNITINNITINNTTIU BN
152-2555 WiAanalsa 4 #ila ULAzUNIUTINGDI
wueilde fad wazs Mwsaivlalasgldonme
(Total aerobic plate count) Iﬂﬂﬁaﬁﬂﬁﬁaﬂﬁﬁlﬁ,

1195374 ISO (International Organization for Stan-
dardization) MSWIULNUTNIATFIUG BN LU WULED
nals@ 4 %0 wazdl Total acrobic plate count hil,ﬁu
1,000 lalafiaansy (cfu/g)

a Y v a 4 v

’JLﬂ'i’]::‘Vi‘ZlE]Qaﬂ'.]tl‘[ﬂ'ittﬂiNﬂaNW’JL(ﬂai 1%
FOPITIWTTUN DU NHULINMEMWUBIHRNN A

a N o Y aa . ™

AMMNNINAUNIE wazlHadd paired t-test 1U3au
WauaadsnuruILdy ands pH Amde
USanaudsanaiun Madecassoside WU LAY
NedtadAyNadadlaa p-value<0.05 UazAMY
N55NNISA3YFITNMNSINY Fo1UUNEUSEaNIFe
FraWansantiaiud 14 SuNey 2563 WuN M3
a v -:2' < = v a va
Watidumsdnmluiasl jUams

=
WNAaNIFANTH
MsWagasisuaiuiuuaalunsil
Bonldaw1za s N ULEILAALUUNIENIN
.:’ =1 va o =1 Yy [ Y oo
miananUiuansfivuas Jastuuaauaalaniud
9 Visible light, UV-A waz UV-B U Titanium
Dioxide (TiO), Zinc Oxide (ZnO) Wueu answanil
= 1] = Vv v 1 <~ 1
fiaymevinalug geduldise Lissmedssde
a £ v .:4' v e a &
RV e L amMua a0 Llusssume 3adan
Y a -:I'a:l < ‘:! = =3 v '
Fstianfiaymezinadn Jilanufivuanipeas we
goaduuaalatdudn uasdsasligadudgiomis
k4 o 4 \ Ad' 1] = a L E4
uaznndadnam pH nlsiszmeaidaeiiani wazls
ANNAIATBNEIUUIZNDUINAYUAA pH 28965U
Tvagsening 4.00-6.50 lagasisunsnnuuaaniia
Water-in-Oil (w/0) emulsion NduUsenaunanLzn

[ Y & o (4 13 o W o
muladuiiadennu $10u 3 35U (5199 3)
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P o Y v o A v &
$131N 3 Master formula ﬂ'liUﬂ%‘NﬂULLﬁﬂLLUUﬂ'IEIﬂWWNaNﬁWiaﬂﬂU')UﬂﬂlﬂW@Nu'ﬂlu

aeu drudsznau dadiia pH  édudi 1 dduiie  éndudi 3
1 Madecassoside (Centella Asiatica Extract) 4.00-6.50 1 1
2 Titanium Dioxide 15 nm - 10 10 25
3 Zinc Oxide 35 nm - 10 10 15
4 Methyl Methacrylate Cross Polymer - - 3 4
5 Cyclopentasiloxane (Low-Odor Cyclomethicone) - 15 15 17
6 Ethylhexylglycerin 4.00-9.00 1 1 1
7 Iron Oxides - 1 0.5 1
8 Citric acid - - - 0.1
9 Silica - 2 2 -
10 Dimethicone - - - 3
11 Magnesium sulfate - 1 1 1
12 4D Hyaluronic Acid 3.00-9.00 - 10 15
13 Avocado Oil (Refined) - 3 1
14 Pisum Sativum Extract 3.00-7.00 - 5 5
15 dl-alpha tocopherol - - - 0.1
16 Rose Water - - - 32.25
17 Sterile Water add to 100 g - 56 45.5 -

UsEANSNMWUAIAISUASHNULAAUUN SN WE TN
#158N0UIUN
% =~ vV o Y lﬂ'
NNNMINTINIANTQANAUTITAIBLATEN
SPFsunsmeenanﬂyzerﬁiﬁh?ﬂuﬂﬂlﬂﬁuﬂaﬁ%ﬁaIJV
290-400 W lunes luasniuuaagasdsun 1
MU 2 uaz3uN 3 Wu di@ Critical Wavelength

(cw) (Ju 372.8+0.27, 375.5+0.34 W@z
377.5+0.46 muaau Uaenusad Uv-A luszaud
@ Boots Star Rating % % % {Jaanu33d UV-B e
@ SPF (/NU 16.5 (+1.3), 23.4 (+1.1) 18z 42.19
(+1.7) MUEIFU (N7 4)

M5199 4 wamIaUseansmwlumsilesnussd UV 2eeisuasunuuan

Usgdindawlunsilaany Requirement M3uii 1 MU 2 M3uf 3
Critical Wavelength >370 (broad spectrum) 372.8+0.27 375.5+0.34 377.5£0.46
UV-A: UV-A/UV-B ratio 69.10+0.05 69.34+0.12 69.71+0.08

= Boots Star Rating (1-5) * %k * * %k * % %

: UVA 17UV Ratio 0.73 High 0.73 High 0.75 High
UV-B: SPF 16.5 (+1.3) 23.4 (£1.1) 42.19 (+1.7)

AMNAITNINYDIMIIUAINNUUAAULUUNIEAIN
WHANFIIFNAUIUN

ANUANTFAINAIUMNENIN SNEHUENI
MEMN ANUWNUUUVBIATNAULAN 3 FaTaIFU
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M51N 5 ANEHUENNMEMNWYBIFISUASUAULANLUUMEMNHFNFITFNAUIUN

JEEznAIAAY o aungiivaning (30.5+2.1°C)

AnwME ‘ . .
MIENN Requirement . MU 1 . . A3un 14. . @13ui 1 )
0 Liau 6 Lhau 0 tiau 6 Lhau 0 Liau 6 Liau
a Beige Beige Beige Beige Beige Beige Beige
nau NAUAINIUG-WEN  NAUASNIUE NAUASNIUE nauedaue  nauitu na‘qumu nz‘“i'uqvim‘u
Faaduy Taiuena Tiuendu  Tiuendu  Diusedu  Tiuendu  laiuendu Taiuenar
ANNTIU 1 2 1 1 3 3
1 (wan)-4 (du) (wa) By, ndeenn)  (wan) (wa) (3, naede) (B, naede)
AnagaEu 1 1 2 2 3 3
1 (Wh)-4 (Wum)  (wisann)  (uisann) (W#H9) (Uh9) (zfu%"u) (ﬁu%u)
AMUIBN 0 0 0 0 0 0

1 () 7 0 (Wiznen) (Lnen) (ldnen) (binmen) (linnmen) (ivnen)  (liwnen)

M13799 6 MANUNUILUY (density) BNEISUAINNULAANFNENTTNAUIUN Madecassoside

AIAIINRUILUY SEEZNNIANY B
Density (g/cm3) aungivianiné (30.5£2.1°C) t p-value*
fsui 0 tiau 6 Lhau
1 0.76 (+0.00) 0.84 (+0.00) -17.52 0.000
2 0.77 (+0.00) 0.77 (£0.00) -1.58 0.175
3 0.78 (+0.00) 0.78 (£0.01) 2.24 0.076

*p-value<0.05

TN 6 andivhilledafuiiguvnli d5ud pH ladnduadiiteddyneadd
WaaUnd (30.5+2.1°C) W1 6 Lo AINALLANTAS  (p>0.05) Taagascniud 2 fieh pH ganhgiidiia
fsud 1 ﬁmmwmLtﬂuLﬁuﬁuaiiNﬁﬁ'ﬂﬁﬁﬁ'agmq (N5WH 7)
d06 (p<0.05) WazNNMIANENE pH WU 3 gns

M3197 7 @ pH 29ATNAULAAKFNETINATIUN Madecassoside

pH SEEZNNIAAY B
MU Requirement qmwga‘iﬁmﬂna (30.5+2.1°C) t p-value*
0 Lhay 6 Lhay
1 4.00-6.50 6.29 (+0.00) 6.32 (+0.01) -0.71 0.508
2 4.00-6.50  8.18 (+0.02) 8.22 (+0.08) -0.14 0.895
3 4.00-6.50  5.81 (+0.02) 5.87 (+0.03) -0.47 0.658

*p-value<0.05

AMUAIENIWAIULAT 1NNITILATIZH  2BUNWAIFNTIOUZEY (High Performance Liquid
USuauarsafatiun Madecassoside Miily  Chromatography: HPLC) wuh tianasauanunily
drudsznaudanresisuadunuuaaluanudy  1dunse (linearity) TogldasunnsgIu Madecasso-
U 1% w/w lugasisu medslasinlons il cide-80 HANuTuTu 600, 800, 1,200, 2,400 UaE
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5,000 ppm. la8d MeOH (HPLC grade) tudvh
BLaNE LN LYL@ Calibration curve launmanlse

a 4

ANSaNaNNUS (Correlation coefficient: r) HAyAY

12000

10000

8000

2 6000 y=1.9678x-7.6488
E s R?=0.9991
g 4000
2000 et
*
0
0 1000 2000 3000 4000 5000 6000

Concentration (ppm)

2NN 1 Calibration curve of Madecassocide-80

MFIANLRUSI 5N ATIUN Madecas-
soside 1% w/w lugnsi3uaieis HPLC 289a3u
AULAALUUNEMNANHUITUNY 3 GISU Lang

f1a8N chromatograms LagLLFEANNANT FaIEA

Time {min)

Time {min)

0.9991 uaealumwi 1 uaz Chromatograms 28N
§17010937U Madecassocide-80 uaaalumwg 2

Madecassoside-80 STD

7.89

Time (min)

AN{ 2 Elution chromatograms of Standard Solution

4,884 ppm Madecassocide

USuauasanatnun Madecassoside ANISAIUIN %
Labeled amount JUMNWH 3 W@z NN 8 MNAIGU
M9l

240301 sample

Time (min)

AW 3 Elution chromatogram of Madecassocide-80 sample set 1, set 2, set 3

M319N 8 MRdLUTINA Madecassoside TugnsdFuasniuuLanNNMIIATEIMIETE HPLC

SEHzATMDY o

@5U  USHo Madecassoside  Requirement qmwgﬁﬁ’mﬂna (30.5%£2.1°C) t p-value*
0 Lhau 6 Lhau

1 - Usmm () 1.00 0.86 (+0.01) 1.40 (+0.00) -33.83 0.000
- % Labeled amount 85.00-118.00 85.50 (+8.30) 140.33 (+2.67)

2 - s (2) 1.00 0.88 (+0.00) 0.82 (+0.00) 5.48 0.003
- % Labeled amount 85.00-118.00 87.67 (+5.07) 81.67 (+10.67)

3 - USmm () 1.00 0.97 (+0.01) 0.96 (+0.01) 1.941 0.110
- % Labeled amount 85.00-118.00 97.00 (+0.80) 95.83 (+0.57)

*p-value<0.05
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< A ] o @ a
LVI“L&I(?’I'J’]LNE]QG]LﬂUﬂ’iNﬂuLLﬂﬂiuﬂﬂTwﬁ)'ﬂ
-

Nanig

3 YU

1va9Und (30.5+2.1°C) 5282a) 6 LAY

o @ o < o W = Ao (a .
gn56n3Uh 3 (WumsueeInNUINIM Madecassoside

o

Tdehenuadralitiaddmeada (p>0.05)

anaasammeuzinw daanadaralsa 4 oiia
WazNUTINTBIUATISE B8 wazn Nwsaiula
Tagld21m@ (Total aerobic plate count) WU AN
AUULAANNTUNTHAAEIUNUTAINAITNINAIY
Frmw (5197 9)

M39H 9 WAMIANNMUTINN FAINTUATNAUUAANTNANTINATIUN Madecassoside

MINAFaUAIUTININ U STz o aaumgiiviaalnd (30.5£2.1°C)
(USP 43 Chapter 61, 62)  Requirement 113 AU 1 ATUn 2 AU 3
WM O Lhau 6 thau O Al 6 tHau O Lhau 6 Lhau
Total Aerobic Bacteria Plate A <10 <10 <10 <10 <10 <10
Count <1,000 CFU/g B <10 <10 <10 <10 <10 <10
Total Yeast & Mold Count A <10 <10 <10 <10 <10 <10
B <10 <10 <10 <10 <10 <10
Staphylococcus aureus/1g Absent A Absent  Absent  Absent Absent  Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
Pseudomonas aeruginosa/1g Absent Absent  Absent  Absent Absent ~ Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
Candida albicans/1g Absent Absent  Absent  Absent Absent  Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
Clostridium spp./2g Absent Absent  Absent  Absent Absent  Absent  Absent
B Absent Absent  Absent Absent  Absent Absent
2 3 = a a
AU k8 Boots Star Rating System tazHUszaNsmMW

= 3 24’ < Y o W =
m’sﬂnwﬂumqumulmwgmmsumu
AULAALUUMLMNHFNFISFNATIUN Madecassoside
do 2 c o & avd o A ) )
AWNTY 3 MsunY Ivilaasuyiia Water-in-Oil
. o o [~ & = [ ] &
(w/0) emulsion M ciuiiatdernulyuenyy
Wa ey Useansmwmsilaanusad UV aana
o I

3 gmmsummsmmmamnuJu broad spectrum
sunscreen LHa9INAA critical wavelength>370 M
kd I3 = = a Y L v o
29MUUAYDY US FDA HUszandmwidaenused
UV-A luszaud iialsziiiues UVA 1/UV ratio

U89nus9d UV-B lapdaiieanadvisuuaaunanly
Usznalnadat asnulaninniiseeas 93.3
(SPF>15) laggasésun 3 HaA1 SPF gudn @o
d' a k4 L Yy

42.19+1.7 udsiiawnsantayaszaunsunias
DIFITNULAANAT SPF IuLLNuQﬁﬁ 1 dHUN
= W lﬂ'd 1 YV . v o k4

ASNNULAANH A SPF 30 1a9n U598 UV-B 1o 97%
Tusauenan SPF annn 50 taanula 98% e
[ = < v =3 =1 o Vv 1 v

nuswdnidas Felaianudndudaayaniy

lumswangasisulviian SPE annziuluniil
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100 -
90 ‘
S so-
D
2 70
s -1 SPF-50 sunscreen
R blocks 98% of UV
-~
= 50
S a0 SPF-30 sunscreen
= blocks 96.7% of UV
=2 ‘30
? SPF-10 sunscreen
LE 20 blocks 90% of UV
10 4
0 T - T -
0 20 40 60 80

11.10
SPF

WHUARD 1 szaumsUnilaarasdsnULAaaINAY SPF

U

ATNAULAN 3 gasiIFull szauanu

Fududefiundam anamansfuamwiniiaeiy
aoa 1% udilodafumdofaurilugnnsaieiigamad
#oaUnd (30.5+2.1°C) WU 6 iU danalain
ilanduuasgasinsud 1 fenwutuiiiaiu seaadad
fueanuwnuiuiigeduadhfiteddnmeada
(p<0.05) anfismannmagadeiludiu wes
ez uamaiinuivsnassadadiun
Madecassoside waamsdaiuluannzadsiigumgi
WaaUnd (30.5+2.1°C) 1 6 LiiaupedSuit 1 4
ﬁmtﬁm"iyuaziwﬁﬂ'ﬂéwﬁmumqaaﬁ (p<0.05) muly
f8 WazINgaIRam pH 4.00-6.50 FUMNIL6D
anuasdzasdutaznavlud¥utiy pH figanth
6.50 289gA 33Ul 2 thasflummaddydanny
lime@2u99 Madecassoside ﬁWU’jﬂﬁ % Labeled
amount 80a9adNANFIAYNINEDA (p>0.05)
wisiafundadneilusamzaisiianmgivieand
(30.5+2.1°C) 11U 6 [ioU FFanAgaeRUMSHnEN
ANNANGIYD Pentacyclic Triterpene Enriched (PRE)
209thun®® fiwuh Madecassoside laifianunsdh
i pH 8.20 A3ufuuaAgasiIUA 3 IdSullas
Lﬁuﬂ%mmawsﬁmmm antioxidant a2 buffer 1% rose
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water (Huthnszangenvinliasusuuaainduvanle
ToolalFansudnau uazi@anl® humectant fighanse
muqumsm’%nﬂmL%yal,mﬂﬁﬁﬂleﬁmumﬂ% pre-
servative tilaligasdsulaifidusznaviinszdu
Unsenniuw

v v
U A o

nnmsdnmluassiinliaodusgsemn
dnde lawamingasdmsuasuniuuaauuumenw
Afivssansnnd linssduufasengiiuw wasdl
drudsznavannasanadyulnsiiungleden
favtiafigninasnnusuaauazlsninmisa 1
sansaihldwanniiiadnnmsldasdunmaing
iadluaduduwaamadanlvizuuimsmansauh
fawdadanifunaafiiussdnsnnd sands lu
Nefisumaua

Gl
AINAUULAALUUMEMWANEIUNFNEITING
thun Madecassoside gnsi3uil 3 fianwanysal
ﬁqm (¥4 Broad Spectrum Sunscreen ﬁﬂ"] Critical
Wavelength (CW)=377.5+0.46 {89 UV-A fieh
UVA 17UV Ratio=0.75 (High), Boots Star Rating=3
(200d) wazileafy UV-B fieh SPF 42.19 (+1.7)
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MTUMINAUULAALUUM BN NHENETINAUIUN

Lﬁaﬁ'mLﬁuluanwaza%qﬁqmﬂgﬁﬁaqﬂna (30.5+2.1°C)
W 6 @y anuasEmne umemwaaLiioaax
ity Tiznman nauvaw é pH aglugsiidiie
FEUIN 4.0-6.5 HANNAITMNNNLATYDIEITNG
U2UN Madecassoside LaLHANNANTMNAIUTININ
nemnIsndszna
varauAmfinUNFInTINLAzETiTdu
Hendaarumsanmiseaiilvanugiamas
advayuuaziluiaslasnlosnaan Qm@hﬁmmz
fsfinnmadeluesailiivesonauliifulsslam
gartharasamiunglsznamndennriu
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UNANEa

madnmnililiagUssasdiiiatssfiuuasiUisuifisuanuasamwmamenn Muafiuasmage
#IMenveeiSuen 49 Erythromycin gel 1038360508 4% Erythromycin gel laaldasnaias Hydroxy-
propyl methylcellulose (HPMC) Nmsnasauanuasamumamemu uazmaadl 1dun pH, & uaznau
i gaumnii 2-8°C, gaunniivias 25°C, gaunnd 45+1°C uazmelduas fissezm 0, 45 uar 90 Ju Nagau
ﬁmumamwmqa;a%ﬁmﬂﬂwmaaquﬁumséﬁmﬁ% Staphylococcus aureus, Staphylococcus epidermidis "7‘;
Hhudaanvglumsnadn @38 Agar disc diffusion vznazasuinadzula 1 souwsueniing o, 45 uas
90 Tu wamsfAnmnwuh anwasamwmMaail @ pH gashiuiinnammsasuwaslunnaauaidiu
wddsasaglugniidasns fa pH=5-8 @ruanuAEMWNMIMENH FaasmFuiinnanmedaala
wasuwasnnaaunsiiu uazlinumswasuulaswasnauludiu Siesdosndadaridfiumeld
wssiine 90 fu Fudsuwlasnnlafudvdes duanuassmwMeaininen wudh diuilFulii
anmniivias 25°C aafialissaziom 45 uaz 90 Tudasanansnduiia S. aureus, S. epidermidis lolauan
dennaaudeiiuatheiiteddaumeada (p-value=0.076) Gasiu mmusﬁwQﬂaﬂiﬁtﬁumamﬁm%ﬂwﬁ
aaumniionn 25°C wazwuuas e insuisanuasamwluszazem msdnmndaluifiefivaseznm 17
Tuaamsunadenaisiigihaihanluidlalduasfusnmemiasithy

T va

fndaginug : 3 Tiastaan BLNa : pupaepharm@hotmail.com

Abstract

Objective of this study was to measure the stability of 4% erythromycin gel based on its physical,
chemical and microbiological by testing activity against infection such as Staphylococcus aureus, Staphylo-
coccus epidermidis that cause acne. In which 4% erythromycin gel was prepared by using gelling agent hy-
droxypropyl methylcellulose (HPMC) in term of study in comparing the physical and chemical stability such

as pH, color and odor. The stability was compared in varies temperature; 2-8 degree Celsius, room tempera—
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ture 25 degree Celsius, 45+1 degree Celsius and under sunlight in a period of 0, 45 and 90 days. The
stability of microbiology is also being tested by testing the activity of antimicrobial S. aureus, S. epidermidis in
agar disc diffusion way in order to find zone of inhibition size at 0, 45 and 90 days and found that chemical
stability pH remains the same at all conditions. The results shown a changed from the original formula but
there were acceptable range between pH 5-8. There were unchanged both of physical and odor stability
after 90 days tested. However, the color of sample was turned slight yellow in sample kept under sunlight
after 90 days tested. There were significant susceptible to S. aureus and S. epidermidis on day 45 and 90 at
room temperature (p-value=0.076). This study can conclude that 4% erythromycin gel should be keep at

temperature or lower than 25 degree Celsius and keep away from sunlight. The further study should be con-

tinued over a year and studied in the real environment where patients store the medication.

Correspondence: Areeya Nimitpanya

E-mail: pupaecpharm@hotmail.com
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# (ance) M@ m’sé’mﬂuwawﬁmgqmu
uazeianluiy (pilosebaceous unit) lagsnnuniiy
VSNV A8 wazdrdauuy Fudluduvuany
dawlusivnalugagninuiu fawihdnziulse
fliguuse wadnaldfaanuinamuyadnmw
Mlifiaanueien Ianine Fuw gydsan
Q‘l Y Aﬂgln | YV Y a
wlalumsndean wennniidmidealvgtheia

< a < a a a = <
spguratu waztnaaNNulIausHaE) ity

o v Ao v vy s o a
aadau N g Uenwulnngiont §as
Unngeimslusvdarney 14-17 U wazlugne
718N 16-19 U Anusuusiwesdnsnniy 3-5 U
waannGului LLazﬁnmﬂlﬂluﬁqu 20-251
¥ v a I a ] o o
sazaz 85 waujiludnaturilaliguuse fules
4 -:1' Id a @ (1) L%
segaz 15 Miudidnausuust” aandunzdsemn
4 o Yy L a L4 [~ % %
ande dlaesnwmlsaimiudududu 1 289
Yo a 3 aa Y a L =
H3uusmanavne nnadatheuenlsniimia s U
FAUNNI NINFUUIMTAILEY 2558-2562 1589mN
MOUANI 41,672, 42,633, 44,867, 49,970 Uaz
w a < o -:1' =

44,497 98 lagansnmnFndusraun 3 Tutl 2558
U 2,398 518 U 2561 :1UIU 4,636 518 WaL
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U 2562 11U 2,635 T8 uazsaiudeuit 4
113l 2559 1w 2,117 578 wasdl 2560 v
2,745 T8 WIMTNMIINEIEINNOTZIV LINONTZAU
anuguusaily 3 szau da Fudmias Fnhunang
wazdIguuse wazdinangrumsldermerugagn
Wi (topical antibiotics) H¥ANFIUTZAU 1 WA
Muuzihseau A lussaudidniaauaziiunai
syumignimumsiedsuiisauiaidensn (and
chemotaxis) war@UMSAATY (anti comedogenic)
Hudavsdluinsnaunnaiia Teammzanisniay
NNAUA DI LR ENSUUTEMU BUAULAEHAN A DITTEN
ﬁlﬁu’lﬂ louwn 19 Clindamycin phosphate lotion ED)
gel, 1-2% Erythromycin base solution win 2-4%
Erythromycin gel g Clindamycin 8¢ Erythromycin
Tiwamssnelnaidesiu @ Clindamycin A58
mliie ganszlludsauazarlddnau (Bloody
diarrhea and colitis) WwiauAafuanIulsEMULE
9IMIAMYDINTINT MY AL Tuausil Eryth-
romycin W IRAAMSTEAELABINS DM SUNTNEE
Aauthaasniy nathadsaamsiivasenail
loun fmiaues aan wazuau laamwzsauaem
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4% Erythromycin gel wiald5nna

Fainiannamnazae (vehicle) wazlainasladem

v o do a8 a 1w a o 7
muf\!aﬁwLQWTE%W?LWﬂ?ﬂﬂ@]ﬂﬂuuTuLﬂu 3-4 dua

o 8 ¥ a &
wsIzazh bithamsaaen

. Benzoyl peroxide 2.5%-5%
. Topical retinoids 0.01%-0.1%

. Clindamycin 1% solution

1
2
3
4. Erythromycin 29%-4% solution %38 gel
5. Salicylic acid

6. Azelaic acid

7

. Sulfur, Resorcinol

RUIINULATENITN F0IUUNTUTE
ande fmhiisamuasudaeng 7 ngudsnan
Tussyed ludgdervesaatunglsznaands
agthumdodies 6 ngu Anldlumssnmiihed
Lﬁaqmﬂswﬂmim 4% Erythromycin gel (Eryacne®
gel) NAWdNFINTLAU 1 wazduuzhszau A iy
uda A dsagueniand e adrelsnan
unndununlsafivie dgortusisuszmande
99l NABINSLEeN 4% Erythromycin gel Tums
S issmnunmemssnwinasyu liuush
Tl Clindamycin VED) Erythromycin MLfeNGaca
Sy 3-4 §Ue innzazinlwiiemsaan®

Tumsennil nurdnen mhanundsnssy
sontusmlsznanges Sedudaedaimiuen 49
Erythromycin gel tiie liumndununinmisfisems
ENMENUYHIN i TumsSnwaasumuuams
mMssnwanasguastesiudenss wazly
madnmnasiiuiundudnsizuuuuas walw
WaanuvaInvalszaundanne liigluuuen
madanlunmssnmlunguenmeiugadnane
sy asnnadauendd fewds la mae
Haeande wardanddesenlaiiininanasuvia
e 10863UEN 49 Erythromycin gel MA3oNY
Intduniia waaded (single-phase gel)®
tiaflumstiududssansmmeniaieniinaaldio

TumsShmnddmsuiidmipeuazithunan
Fenodudaoas 85 wachﬂmﬁl.ﬂuaa Tasumssawn
greenmiamzd wiaily 7 NYY MUNANTIULDE
FEOUMUULINYBNINNMIUaTNE IR Fail

(VangIuIzaU 1, Muuzihszau A)
(VangIuIzau 1, Muuzihszau A)
(VangIUIZaU 1, MUUzhTzaU A)
(VangIUIZaU 1, MUUzInTEOU A)
(VangIuIzau 1, Muuzihszau A)
(ViangIuszau 1, Muuzinszau C)
(WanIUszaU 1, Muuzihszau O)©

meluganiusssnaands deliiiaanudesiu
Tugaumwsasudadasianiedendla Meluduues
fnananimdwgldinsquasnwuaziihadaale
Sulsslamigegannnslden Jednwuszifivanu
PNFNINEY 4% Erythromycin gel ﬁﬁmsﬁama
Usznauluae Hydroxypropyl methylcellulose
(HPMC)® %«,f]umsﬂ'amaﬁgmam"mmu
Eryacne® gel 1aanl4 lag@nsnanuasadnin 2 mu
A0 ANNALEMNINMIMEMN UazAs Tz
WorAMuAEMWINIadinmlagmagaugndluns
fudauueiiGefimliiaarhannsadiudimsiade
LﬁUTGI‘ZIENL%yE) S. aureus, S. epidermidis ﬁ'ﬁmmmdw
Wuawmaueamstied ¢e35 Agar disc diffusion
emunezasudnalslaseu 1 wivendadhuusom
fenanansodudadald Taafuenliigumgiivas
udhInmagaugnalunsdude S. aurcus, S.
epidermidis e 0, 45, 90 Ju MuAFUC

TaaUaIEMIAnY
msAnmifumsisedmaane (experi-
mental research)*'" Toenasan 4% Erythromycin
gel MN working formula : gmﬁw%’um 4% Erythro-
mycin gel ﬁﬁmiﬁ aatdu Hydroxypropyl methyl-
cellulose (HPMC) USanew 100 nsy@ o8 6]’\11?9!’
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ARt S
Erythromycin (g) 4.00
HPMC 4000 (g) 3.00
Triethanolamine (g) _
Disodium EDTA (g) 0.10
BHT (g2) 0.05
Ethanol (ml) 50.00
Methyl paraben (g) 0.18
Propyl paraben (g) 0.02
Ho0 gs (2) 100.00

TosaunaumMsLe3euedISusn 4% Erythromycin gel

v
[

N ITi
1.1 v ludmduwdadiy 2 g Tagdui

1 vhmslusearsnataa HPMC wﬁmﬂugﬂmauﬁa
U5u pH Tviagludne 5-8 Tosmsueaasiaiifiigng
Wuaeaely

1.2 1 lushui 2 thindludazmedu
Usznauaulussu

1.3 wamnimeni 2 asluea wanly
whiuusRudnasnudausaugarne

ihndodaeieniedenld wuuiusse
Mruzlasiuuas nanne 42 §9eha® 0 Tagus
A NANHIANNAIFMWNNANENINUBZNILAN
auszezan L pH, 8 waznau ﬁqmwgﬁ 2-8°C,
QUUYRVBY 25°C, aaunndl 45+1°C uazmelaua
e 0, 45, 90 Ju Taeld pH meter JUu HI2211
pH/ORP meter HANNA Instruments YNNUILHEN
& PUNFENTIN daunzUsznands uieias
AT UTAMZEE 6 Mg N wazdntany
ANEMNWNNYTTINEN TagmsnagaugnEmMseuLEe
wuefideihlwiies henansadudimssaiule
wml,%ya S. aureus, S. epidermidis P RD] Agar disc
diffusion tiauNevasUsnalaula 4 seuwsHuE
Tosfuenlifigamgivasudninnmaseugnilums
Ggl'”lul,%ya S. aureus, S. epidermidis ﬁnm 0, 45, 90
Su $1u 3 M0 Tagdmadaumsmuie
spandadarieniadon iqudpidayanmandsenans
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“Uselad wWasdInen” amzndsmans suineas
Aathns Mathendasamienedeniiuanidems uas
TildiAvagluanmsiifmuanasassazinains
hudaya w%aWUﬂwsLﬁauiusxwiwqmstﬁuﬂ”as&a
alignminanT#lumsaidensedl meinsnidoys
asailldaan duads uisnuuanasgu mgiga-
ige iaIsuiisurnavinalaulasou
Wi ue (mm) ﬁqmwgﬁﬂ"m ﬂau%ya S. aureus,
S. epidermidis TuSudi 0 waz 45 wazluiuil 0 uaz
90 AAsIEWANUUUSUTIUNINLHED (One-way
ANOVA) WANHNAIEMNNNMEMNUILINLATUBY
¢"5U 49% Erythromycin gel i pH & nau 2assh3umy
TUUAZENIZAN T LAZANINAITNINNNTITIINE
amunezesusnalaylasau 9 e (mm) 289
L‘%ﬂ S. aureus W8y S. epidermidis MUILYIDINN
ﬁuﬁqmwgﬁﬁm WaTMITEASIHMIAAENTINMS
2385550MSINE dnvuNUszndngs laludn
unsidedlafsdunysd onanidedail as.
0416.7.1/1420 a43uil 16 aaAY 2562

HANIIANE

manisans luduasunisiadendisu
49 Erythromycin gel wuhlgwafifianvazifiouls
Taifid Taifinau pH 2 3unsdsnniasaniaZaiom
16 5.8 #eagludaniidoins nmsdnmany
AIEMWUBNEISUNNMEMN wazmaadl ludgnae
mafuiigamgil 2-8°C, gaunniivias 25°C , aoumigil
45:1°C wazmalauas Wunas 90 u wuh
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4% Erythromycin gel wiald5nna

1. MUANNAIFDINN NN YN NUBZNINLANYBIAIIY 4% Erythromycin gel

M197199 1 Uaaee pH 289M5UMaTULAZENMILAN 9

@1 pH 229M5UNidn1z (Mean + SD) (N=6)

Rl 2-8°C aMnNNNDe 25°C 45+1°C Malawaa
0 5.8+0.0 5.8+0.0 5.840.0 5.8+0.0
45 5.5+0.1 5.6+0.1 5.2+0.1 5.6+0.1
90 5.5+0.1 5.6+0.1 5.1+0.1 5.6+0.1

INNITNAFBUN NIRRT AN lunnanne

wUsUsIUNMNLAEI (One-way ANOVA) 293mM 3Nt
A 0, 45 waz 90 ﬁqmw{]ﬁumﬂmqﬁ'u WU
Anaszas pH luynanms lifianuuandsiu agha
fifad Aymeadanszeu 0.05 (p-value=0.129)
UFONDINANNEINTD lUMIAIEM WIS aNEISU
49 Erythromycin gel #auAnUENAL udeiud 90

M5 2 UFANEBITUMNIULALHNNIZAN 9)

namsnd 1 wuh lufui 45 waz 90 0
auni 2-8°C uasanzmelauas nsasnm
pH 2aeisulilalnaidesnuaamanivies 25°C uaz
TuSudi 45 uaz 90 ﬁqm‘n{]ﬁ 45+1°C dsudianmaz
Fiflunsamnnii uagaaaglug pH finaens Ao

%1 pH=5-8

FUBIMIUNTNIZ (Mean + SD) (N=6)

Fuii . = . - >
2-8"C qm‘nguwm 25°C 45+1°C ﬂjﬂ‘lﬁllta\‘l
0 0£0.0 0+0.0 0+0.0 0+0.0
45 0£0.0 0+0.0 0+0.0 0£0.0
90 0£0.0 0+0.0 0+0.0 1.00.5
wanewe 1a = 0, dad = 1, wmdpady = 2
INNIsNadaUNNEdaIAsaN  Tunnannz

wsUTIUMULAED (One-way ANOVA) 2a9mM3@nen
fifu 0, 45 woz 90 Agaumgiuandediu wuhd
paensulunnanz ladfienuuandeiy sghedine
SIAYINEDANIZAU 0.05 (p-value=0.073) UFAN
teNuEN T TUNMIAIFM NN EMNABIEISU
4% Erythromycin gel FaudnauENTy wdTuR 90

MI1N 3 LFMINHUVBITISUMMIUUBLTNNILHN

T
=

NN 2 wuh TuSudi 45 waz 90 A
QNN 2-8°C, BUNNNDY 25°C UaL 45+1°C U
Finaiidla LindouwladlunnaauEudundu
uanundaneiaisulinnm 90 Sumelduss

wudvasmsundsuwdasllnnidladudmdes

NAUBIMTUNENIE (Mean + SD) (N=6)

wn 2-8°C aMnNNNDY 25°C 4511°C malauas
0 0+0.0 0+0.0 0+0.0 0+0.0
45 0+0.0 0+0.0 0+0.0 0+0.0
90 0+0.0 0+0.0 0+0.0 0+0.0

winawe Lifindu=0, nduwmiiu=1, ndumiiuguusi=2
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A1INNISNATBUNINEDAILATILW AN
wUsUIUMALAET (One-way ANOVA) 289M3AnT
#3510, 45 uaz 90 ﬁqmwgﬁLLmndwqﬁu wuhnau
o iulunnannz Lifianuuaneaiy s
SAYMIFIATISEEY 0.05 (p-value=0.072) UaN
HANNFNTO UM TAITFM NN M NYBIFISU
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0.076) UEANENAINEINTOLUNMIAITAINN NS
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Sueu audeSud 90 lunnanne
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v & a4 2 Y [ 1
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S. aureus §1fn 28.00.0 mm luSud 45 wuraEes
wsnadgulasau 1 wiuen deide S. epidermidis
A1 29.340.0 mm NANIHD S. aureus AN
97.7+0.6 mm Tuiuf 90 wumnevasusnailzuls
U ) WkiueN Aol S. epidermidis }@1 28.7+0.6
mm ¥NANED S. aureus HiFN 27.3+0.6 mm 21NN
apausnnlaulasau | wiuen o S. epidermidis 3
amwhdeenannni 18 S. aureus Tunngrnm waz
diananshuld wuiwqwﬁunwﬁﬁut%aﬁy’q S. aureus
Waz S. epidermidis ANBIMNITETINNGANILS
ualiuanehefiy aghaiiied@amesdnfiszeiu 0.05
(p-value=0.076)

a 4
AV
MSANENANNAIFMNNNMEMN M9LAH
LLEI%‘VI’NR!B‘?I’J?J‘V]EI’I YDIEITUEN 4% Erythromycin gel
< < @ J a o '
waaa b msfusnmennaungdiisng 25°C
wazWULEN s lidSuenasinnnigalussasnm
90 U MSUMINTOPIEMWNNLANSN N pH=5-8
1316 wazanuaamwmameanw s Lufindu uaz
AP Ld TNFDANADINUMSANENVBIINNT Nzaa
o 1]4:4 (3) J o @ 1 l‘[ QI a
waziaawa Uszna® wuhimuwalaluesniluay
wazedUMNEZY  Nieenlesdisnals HPMC X
% ld'd (o W o L = 1
ANHULNNMEMNIG USinauandauaaurae Lud
a o ] ' P
mslaguutas imsnegaunagnmzes 9 aszes
vaehuly 90 U wazANNAIEMWNNaZIINE

]
o W o

fsunaaneliiiaszaznamuld &1 Erythromycin
{ g o o o .. . o W W
Mumnaaey (active ingredient) Tussugsagaan
< g " a
ANNUBBUUATNISHIVNNBEIAD S. aureus 4oy
. P = < o/ a a
S. epidermidis 16 39tfunstiudulszansaiwen
= Aﬂ‘ a £4 L 4
ww3aniudnldiovmelugordusnsdssanands
d a o P P A v
wazidanuluanninzaindadurieriaianile
MUMIANMIYBY WU (BAANNININD LazAnE

Y o Y o d'l:l 1 P
1ﬂﬂ’lﬂ’]’§‘ﬂ(ﬂaaﬂL?\]aLLGING'J‘V]NG’JHNEN‘UENI“IJ'SGIH
1070
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Abstract

The purpose of this research was to analyze a Causal Relationship model of prevention and control
service that influenced on prevention and control service of primary care unit in Public Health Region 3™,
The cross-sectional analytic study selected 267 public health officers who worked as a prevention and con-
trol service by simple random sampling. The data were collected by questionnaires. The latent variables
consisted of the collaboration network, integration, and information technology, and the dependent variable
was the service of prevention and control. The confirmatory factors were analyzed with AMOS. The research
findings can be summarized as follows: The model is congruent with the evidence-based practice. The con-
sideration was based on chi-square=21.56, M*/df=0.86 and a probability value of 0.66 .Thus, it is evident
that the chi-square value varied from zero with no statistical significance (GFI=0.98, AGFI=0.96, SRMR
=0.04, RMSEA=0.00). The weighted values of the factors were in the form of standard scores for the ob-
served variables in the model for evaluating the service of prevention and control. In total, the positive values
ranged from 0.76 to 0.96 with a statistical significance of 0.01. The latent variables had direct and indi-
rectly influenced the service of prevention and control influence, information technology (0.39) integration
(0.30) Collaboration Network (0.24), and the collaboration network (0.17). integration (0.15), respec-
tively. All variables of the model could be used to explain the prevention and control service 72 percent.
HCWs should focus on integrating and working with network partners in the local that had problems in
concrete areas such as a guide, guideline, channels for coordination, adaptation of technology, had a central
data center, connection and transfer data for improving the quality of life of the people.

Correspondence: Sawanya Siriphakhamongkhon E-mail: nksawanya2004tamo@ gmail.com
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FaMOINNIANTINTEAUANNANTAUAILUUALATN
(Likert Scale) Azuuupgssning 1-5 loadiinming
Tasuuudaiiag Lﬁuﬁaﬂﬁaaﬁqm 1 AUy Wi
MEBY 2 ATULUY HIUMEUIUNAN 3 ATUUY LY
AP 4 ATUUY LLa:Lﬁuﬁwmnﬁqﬂ 5 ATUUY
nagauLAIesila HA1ANNASIEIEIEMITINANN
aammé’mwamiﬂ:am (Item Objective Congruence:
10C) Wiy 0.80 Mmeanufigsmsatiuwhiu 0.92
fuA3aTnEANNTINTD MuysanNms sunalulad
ansaund wazemuuimstlasnumuaulse vy
0.92 0.86 0.65 L@z 0.94 MuaAU®

4. Lﬁu‘s’msawﬁ'aa‘ga@ﬁmmuaaumu
Toglvingueagnaaualsauias wiIeuINIg
ﬂgugﬁwmmmqﬂmwﬁ' 3 I 97 W NNYAIING
mﬁﬁmqwﬂzﬁu 1,174 au Usznaualy uwng
WENUIAITITN UasinITMIanasagy duaad
yaaNIMssagradhgmudadIunIeuIng
ﬂgngﬁwammgwmwﬁ' 3 nannlumiasdail
A0 WHIAMUWNINTS IUIY 124 AU 9%IN
UATAITIA U 57 AY JnIagneail
32 AU WHIAFEUIN NUIU 31 AU LAZWRIANINT
$10U 23 AU INITIFY 267 AU

5. Banzvdaya wiudu 1) abfds
WSsUAIETa8a: ANaas wazdiuldeuu
AU pedUednvarm lesiuds 2) ada
BRI Snnevanduiudifiefdnmanuduiug
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MNP NINNAFIUTDAAE 09N UT DYDY
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AT MEFIANAFaUANINTDAARDY (Goodness
of Fit Statistics) Tagfitnasinnsfiansen 6 euil dail
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1) Fi’lﬂaavlﬂaLLﬂ’J'g(Chi—Square Statistics )
4 U g v v <~ 1
Wuaniinlgasiasauanudonnasanannausenin
Tuwanudayadalszandlumwsn nawinasen
alaguasiuazldiiedraumeddd (p-value

C a4 e I
NN vsanu 0.05 auld)
2) M ladgums dunwns (x2/df) inawine
Aﬁ'd YV 4 k4 = QJ L
Tupandianudanndasiudayadalssandlussau
= lﬂ' U 2 v 4
flilam X/df Waani 2.00

3) MABHINTEAUANINTDAANDY (Good-
ness of Fit Index: GFI) NAFDUANNFDAADIULUU
auysfﬁ waeUSnaemuulsUNuLazaMNLUsUTIU
Swnedelameluna nawiasewig 0 wag 1
1 = kd v 1 =
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(Adjusted Goodness of Fit Index: AGFI) ag"luﬂaq'u
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1195374 (Standard Root of Mean Square Residual:
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= T a = 1 =1 v L
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v a [ 4
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Square error of Approximation: RMSEA) 19ANN
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Moment Structures)
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il 1 anvaemlvuesangueiag

snwaemly u (n=267) Jouaz

§15]

ot 96 36.0

VAN 171 64.0
27

23-34 1 104 39.0

35-44 1 58 21.7

45 Yuly 105 39.3
X=40.0 ¥, SD=10.8, min=23 U, max=60 U
SEAUNIIANY

USaanes 210 78.7

UsyanTnguly 57 21.3
AIUBUD

wwnd 73 27.3

WENUITN 95 35.6

UNIPIMINFITUGY 99 37.1
Ussaumsaiinnu

1-101 120 44.9

11-20 1 46 17.2

21 Yould 101 37.8

X=15.0 U, SD=11.3, min=1 U, max=41 U

H v o < o @ 3 @ @ v
5191 2 MdudsEEnSanuduRussEnIemulsdanale

auds servicel  service2  service3 IT1 1T2 IT33 Cco11 Co22 INT11 INT22
servicel 1.00
service2 .85%** 1.00
service3 LT8** LT9** 1.00
IT1 .58** L52%* .54%* 1.00
IT2 BT** .56%* .55%* .66** 1.00
IT33 .66** .66** L59** .68** LT2%* 1.00
CO11 .68** .68** .65%* L52%* .56%* .65** 1.00
CO22 .64%** .B5** .66%* .48** BTH* .64** .88** 1.00
INT11 .65** LT1** .64%* .54%* .54%* .65** LT5%* LT1* 1.00
INT22 .62%** .B5** .B1** 4T 49%* .58** LBT* LBT* L8T** 1.00
X 11.68 11.37 11.63 3.69 3.66 11.07 11.04 11.06 10.29 7.10
SD 2.05 2.10 2.11 0.90 0.85 2.17 2.34 2.34 2.43 1.69

**p-value<0.01
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Abstract

Rabies is a vaccine-preventable viral disease. Vaccination of dogs against rabies remains the most
cost-efficient way of eliminating dog-mediated human rabies. Krabi Town Municipality authority has to take
responsibility for the matter. The objective of the study was to control the dogs and cats in order to control
rabies and get rid of an annoyance. Knowledge attituded and practice (KAP) survey was conducted to describe
characteristics of communities in the municipal area, and test for independence (Chi-square) with various
variables at the significance level 0.05. The program was operated from the fiscal year 2018-2020
(8 years). There were 5,472 owned animals and 2,249 stray animals licensed and vaccinated. It was believed
that the control program, by licensing and vaccinating should reach at least 70% of dogs and cats’ population
in the municipal area. Sterilization should decrease about 5,000 dog and cat’s population, more or less. From
a target population of 480 households, 251 households participated in the study (52.29%). Most of the
respondents had a lack of comprehensive knowledge about treatable rabies (65.16% ) and symptom of rabies
dog (71.08%). Approximate 92.00% of respondents agreed to bring their own animals to get a rabies
vaccination. 87.10% of respondents agreed to receive post exposure prophylaxis if bitten by animals. 88.76%
of respondents did not agree to move unwanted dogs and cats out to be strayed. In a part of a practice, a
major problem of not bring their own animals to get rabies vaccination was hard to catch (46.889%), hard to
bring to get rabies vaccination (31.25%). Test for independence results revealed that education levels are
related to appropriate attitudes at a statistically significant level (p-value=0.006). Age and occupation are
related to appropriate practice for prevent rabies at a statistically significant level (p-value=0.001;
p-value=0.014). Adequate knowledge is related to appropriate attitudes at a statistically significant level
(p-value<0.001). In addition, adequate knowledge and appropriate attitude are related to appropriate prac-
tice to prevent rabies at a statistically significant level (p-value<0.001; p-value=0.049). Thus, giving
education about the right knowledge of rabies prevention and building of understanding the laws and enforcement
via different channels could be key factors in how to reach a successful program. And the acceptance that
rabies were everyone’s problem and responsibility should be accompanied.

Correspondence: Noparat Inthongkam E-mail: nopvet58@gmail.com
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UnAnda

UM Achromobacter xylosoxidans tHuidaiiwuldludsuadaunsmasmuuaslsaneung
innelsalugihagiiduiuunndas danummsalumsiamgs madnwisdufuuuuuauamylde
mUfiusinuludovasiithoudazns Tudoudemen w.a. 2563 Tanenautindanugihedioia
Achromobacter xylosoxidans Tunszusidan 1 1 Jugihemenns oy 50 Tadwinn guyni 20 zae-1l
fildmmau 3 fu veuwmilosnvemnidulsmennaudinde Ussifadanathadeinlsalaniaumsuin
asausnlu w.a. 2560 Snmasumuinue udinlsadaanduduinludoungainmeu w.e. 2561 gihe
Ausnsnwninilsn 6 damiudenamsing wamnsdeinlsannaamzwumsaemaasladeiu maduthe
Tuessilgthefamemadumeladumamussiodalunssuadanisldyumslanademealaasen fius
N Baumevaanidan KawzABILUATIEGENNE0TuHE A. xylosoxidans wamainmgihededia
nnamemudumeladumar agl msdadaialsalaaliiivdnguiniineanuissdanisiodo
A. xylosoxidans uamsiigthefinnzuaaaaxlihwasnnmasnuialsalimmnzauuaziunaiiiululon
adfinenudsslumstadaiivaauazthlugmstadalunszumdanld mafiaua A. xylosoxidans usiaz
wutfas wddanmadeiiovesihegs lufthagiduiuunwsssiandemsiaidamsnssmindaie

v
a o

giail lumiansuanlsaels

a

AacagiNuE : AN 1W3AN BLNa : drdhosaporn@gmail.com

Abstract

Introduction Achromobacter xylosoxidans can be found in both community and hospital environments.
It can cause infection in immunocompromised patients and has many intrinsic characteristics that increase its
likelihood of acquiring antibiotic resistance. Consensus guidelines on A. xylosoxidans treatment still remains
a challenge; therefore, antibiotic choice must be considered by physician according to individual drug
susceptibility patterns. In August 2020, the reported case, 50-year-old Thai male farmer presented to the
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emergency room of Kaeng Khro Hospital in Chaiyaphum, Thailand, after experiencing fever with dyspnea
for 3 days. He was a smoker (20 pack-years). He had a history of smear-positive pulmonary tuberculosis
first diagnosed in 2017 with treatment completed. He had experienced a relapse of pulmonary tuberculosis
in November 2018. Mycobacterium tuberculosis grew from sputum culture revealed its resistance to
streptomycin. He had been lost to follow-up after 6 weeks of treatment. During this hospital course, he was
diagnosed with acute respiratory failure and sepsis, and received endotracheal intubation and intravenous
ceftazidime. Blood culture grew A. xylosoxidans with its antibiotic susceptibility pattern showing resistance
to gentamicin, cefotaxime and ceftriaxone, and intermediate resistance to netilmicin. Despite treatment, he
died due to respiratory failure. Conclusion there is no evidence showing that pulmonary tuberculosis increase
the risk of A. xylosoxidans infection, but bronchiectasis from inadequate tuberculsosis treatment and
pulmonary scarring possibly increase the risk of the opportunistic infection in lung and blood stream. Although
A. xylosoxidans infection is rare, it is clinically important because of its high mortality rate. In immunocom-
promised individuals presenting with infection, we should include A. xylosoxidans infection in the
differential diagnosis.

Correspondence: Dhosaporn Charoenjit E-mail: drdhosaporn@ gmail.com

Adn ﬁ'qll Keywords

mwlne azlasluwuamas Z?ffafﬁmmuﬁ, Achromobacter xylosoxidans, bacteremia,
dndalunszuaidan, sunauninsa, Kaeng Khro, Streptomycin-resistant tuberculosis

Julsaapenainsulnyeasy

Introduction in other populations. A. xylosoxidans infection is rare

Achromobacter xylosoxidans is a non-
fermentative gram-negative bacillus bacterium first
described in 1971 by Yabuuchi and Oyama(l) , based
on seven chronic otitis media cases. A. xylosoxidans

is particularly pathogenic in the immunocompromised

d(2)

hosts such as those affected by either soli or

hematologic(3) malignancy, chronic renal failure™, or

cystic fibrosis (CF)®. A. xylosoxidans is reported to

"8 pneumonia, cellulitis®, pyelo-

(11) (12)

cause bacteremia

nephritis(lo), ocular infections™ ', osteomyelitis" = and
endocarditis"®. The estimated prevalence of A. xy-
losoxidans infection is approximately 6% in cystic
fibrosis patients of all age groups(“). Thus far, there

has been no reports about A. xylosoxidans prevalence

but is clinically important because of high mortality
rate. A. xylosoxidans bacteremia has an 80% mortality
rate in neonates and a 30% mortality rate in adults.
The mortality rate is 65% in patients with meningitis

©® and over 50% in patients with

and pneumonia
endocarditis. Treatment of endocarditis requires both
surgery and a 6-week course of antibiotics, and has
been reported to recur even after a full course of
antibiotics"®.

A. xylosoxidans bacteremia has been reported
in an Indian female patient with sputum smear-positive
pulmonary tuberculosis and diabetes'®. However, to
the best of the author’s knowledge, there has been no

previous case report of A. xylosoxidans infection
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Achromobacter xylosoxidans bacteremia

in a patient with streptomycin-resistant tuberculosis

associated with pulmonary tuberculosis in Thailand.

Case report

A 50-year-old Thai man with a history of
smoking 1-2 packs of cigarettes per day for 20 years
presented at Kaeng Khro hospital. The patient was a
farmer and lived in Chong Sam Mo sub-district, part
of Kaeng Khro district. On August 3, 2020, the
patient was admitted to the emergency room of the
Kaeng Khro hospital due to fever with dyspnea for 3
days before admission. On admission, his weight was
42 kg, height was 170 cm, and body mass index
(BMI) was 14.53 kg/m”. His body temperature,
blood pressure, and respiratory rate, pulse rate, and
oxygen saturation at room air were at 37.5°C, 100/60
mmHg, 36 breaths/min, 116 beats/min, and 94%
with accessory muscle use, respectively. Physical
examination revealed the loss of temporal fat pad and
decreased breath sound in the left lung with fine
crepitation in both lungs. The patient was diagnosed

as community-acquired pneumonia with acute respi-

ratory failure. He received endotracheal intubation and
intravenous ceftazidime before being referred to
another hospital. When he admitted in Chaiyaphum
hospital he developed septic shock. He recieved
intravenous ceftriaxone, intravenous normal saline
solution and intravenous norepinephrine due to low
blood pressure. The patient was admitted to that
hospital for 1 day, then he refused treatment and was
subsequently discharged against medical advice. He
along with his relatives signed an informed consent.
After the patient discharged, Tuberculosis clinic
(TBC) of Chaiyaphum hospital called TBC of Kaeng
Khro hospital for following up the patient. But he died
of respiratory failure after a few days from dischaged.

The history of his pulmonary tuberculosis
diagnosis and treatment are showed in table 1. His
first episode of pulmonary tuberculosis was diagnosed
in June, 2017. While the relapse occurred in No-
vember, 2018. In these 2 episodes he presented with

the same symptom which was hemoptysis.

Table 1. History of patient’s previous pulmonary tuberculosis treatment

Date visited June 2017

November 2018

Chief complaint Hemoptysis for one month
Present illness

-Low-grade fever

Investigations -AFB: positive

-Anti-HIV: non-reactive
Diagnosis Pulmonary tuberculosis, smear positive
Management 2HRZE/10HE due to R induced jaundice

Treatment outcome -Bodyweight increased to 47 kg

-Sputum AFB negative

-Weight loss from 50 kg to 45 kg

Hemoptysis for one week

Weight loss from 47 kg to 42 kg

-AFB: positive

-Sputum molecular test for tuberculosis: suscep-
tible to I and R

-Sputum culture for tuberculosis: susceptible to I,
R, and E, resistant to S

Relapse pulmonary tuberculosis, smear positive
with streptomycin-resistant

2SHE while awaiting tuberculosis culture result
The patient was lost to followup after 6 weeks of
treatment due to relocating for work to another

province

H=Isoniazid, R=Rifampicin, E= Ethambutol, Z=Pyrazinamide, S=Streptomycin, AFB=Sputum acid-fast bacillus
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Figure 1. Patient’s chest radiography images

From left to right: (a) 14/6/2017 before
the first tuberculosis treatment; (b) 19/7/2018
after receiving a complete course of the first pulmo-
nary tuberculosis treatment; (c¢) 1/11/2018 diag-
nosis of pulmonary tuberculosis relapse; (d)
37872020 at the time of admission to the Kaeng Khro
hospital.

Investigations: This was done in Kaeng Khro
hospital before patient sent to Chaiyaphum hospital.
Complete blood count revealed 7,930 cells/mm® white
blood cells, composing of neutrophils (79%),
lymphocytes (12%) and monocytes (9%). The pa-

tient’s hemoglobin level, hematocrit, and platelet count

were at 9.5 g/dL, 30%, and 300,000 per microliter
of blood, respectively. Hemoculture grew A. xylosox -
idans. Both bacterial isolation and antibiotic suscep-
tibility tests were performed by MALDI Biotyper on
the patient’s blood. The sputum specimen quantity
was inadequate for either bacteria or tuberculosis
culture. His sputum was tested positive by acid-fast
bacillus (AFB) stain. Anti-HIV antibody test was not
performed. Chest radiography showed mediastinal shift
to the left, along with cavitation and diffused consol-
idation in all lobes of the right lung. The left lung had
a loss of volume due to traction bronchiectasis and

multiple loculated lesions with air fluid levels.

Table 2. Antibiotic susceptibility pattern of Achromobacter xylosoxidans, based on the European Committee on Antimicrobial

Susceptibility Testing guidelines

Antibiotic type Minimal inhibitory Results
concentration (MIC)
Amikacin 16 S
Cefipime 8 S
Cefotaxime >32 R
Ceftazidime 4 S
Cetriaxone >32 R
Ciprofloxacin 1 S
Gentamicin >8 R
Imipenem 1 S
Levofloxacin 1 S
Meropenem <0.5 S
Netilmycin 16 1
Piperacillin/tazobactam <8 S
Trimethoprim/sulfamethoxazole <1 S

S=susceptible, R=resistant, I=intermediate
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Discussion
Achromobacter xylosoxidans can be found

)

in both community® and hospital environments,

. . . 4
sometimes causing disease outbreaks®’

. A. xylosoxidans
has features, such as peritrichous flagella; it invades
the host cells or cell membrane component and
triggers the host immune response. Its capacity to
survive in the human body is associated with its high
iron-binding capacity and phosphate transport(”).

There are currently no consensus guidelines
on the treatment of A. xylosoxidans infection, as this
pathogen, even when acquired from a community
source, has a high risk of antibiotic resistance®.
There are five groups of genes that code efflux pumps
in A. xylosoxidans"®: major facilitator superfamily,
multidrug and toxin extrusion, small multidrug
resistance, ATP-binding cassette, and resistance—
nodulation-division genes. Estimated efflux pump
genes in A. xylosoxidans is between 40-50, for
example, AxyXY-OprZ® for aminoglycosides
excretion. MacA and macB®” are genes specific for
macrolide excretion. It can produce both penicillin-
binding protein2 and beta-lactamase, thus becoming
resistant to both penicillin and cephalosporin. Given
these characteristics, the choice of an antibiotic and
treatment duration should be determined based on each
patient’s drug susceptibility pattern and the exact
location of the site of infection. In the previous case
report of pulmonary tuberculosis and A. xylosoxidans
pneumonia, the patient received intravenous
piperacillin-tazobactum for two weeks and recovered®,
This reported case received intravenous ceftazidime
for empirical treatment of community-acquired pneu-
monia and died, despite the fact that A. xylosoxidans
detected from blood culture was susceptible to
ceftazidime.

1100

The patient was most likely acquired
A. xylosoxidans from some community source, as he
was a farmer with no known history of hospital
admission in the previous 2 years. His health status
was poor due to his extensive smoking history,
although there is no evidence to suggest that smoking
increase the risk of A. xylosoxidans infection. In
addition, the patient presented with characteristics
consistent with those of cachexia, including loss of
temporal fat pad and low BMI, suggesting malnutrition.
He had previously been diagnosed with streptomycin-
resistant pulmonary tuberculosis, for which he received
inadequate treatment. Therefore his tuberculosis might
have developed further drug resistance®”. The drug
sensitivity profile could not be determined due to
insufficient collection of sputum for Mycobacterium
tuberculosis culture. His chest radiography showed
pulmonary parenchyma resembled that of bronchiectasis
patients; therefore, A. xylosoxidans was suspected
from pulmonary source. There is no evidence that pulmonary
tuberculosis increases the risk of A. xylosoxidans
infection, but bronchiectasis as a result of inadequate
tuberculosis treatment and pulmonary scarring might
lead to infection by the same mechanism as in CF. In
addition, patients with drug-resistant tuberculosis, as
in this reported case, have a lower treatment success
rate and a higher mortality compared with patients
with drug-susceptible tuberculosis®®. Even though
our patient was not at old-age or neutropenic, which
are risk factors for mortality, he died of respiratory
failure due to his poor lung condition. The antibiotic
susceptibility pattern of A. xylosoxidans detected in
this patient differed from those reported in previous

studies® ®

, and was resistant to fewer antibiotic types
than previously reported cases™ 2. A whole genome

sequence study revealed that most A. xylosoxidans
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infections are resistant to a broad range of antibiotics
including aminoglycosides, cephalosporins, and
penicillin®®. The whole genome sequencing on the
A. xylosoxidans isolated from this patient was not

performed due to limitation of resources.

Conclusion

A. xylosoxidans can be pathogenic in
immunocompromised hosts and tends to be resistant
to antibiotics. In immunocompromised individuals
presenting with infection, A. xylosoxidans should be
considered in the differential diagnosis of the causative
organism. There are no standard treatment guidelines,
and the choice of antibiotics depends on the drug
susceptibility pattern. Pulmonary tuberculosis does not
directly increase the risk of A. xylosoxidans infection,
but infection may occur as a result of bronchiectasis
in patients with inadequate tuberculosis treatment and
pulmonary scarring.
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Abstract

The public health center 58" was notified by a head government officer of a specific team from a
temporary shelter which located in Bangpakok subdistrict of Rad-burana district of Bangkok about a few
patients with acute diarrhea on October 15", 2020: 10.00 am. The Surveillance and Rapid Response Team
(SRRT) was activated and immediately conducted an investigation in the affected shelters with another
government sectors to verify the outbreak and identified the causes or risk factors of acute diarrhea. The
controlling measures and prevention for another outbreak was done during October 15"-30", 2020. A de-
scriptive study was carried-out by interviewing the suspected patient to identify suspected causes or risk
factors of this outbreak. The descriptive statistics were used for describing the distribution and determinants
of disease including frequency, percentage, mean and median. There was an outbreak of acute diarrhea of the
government officers who travelling to Bangkok and living in three temporary shelters during October 15"
30", 2020. We found 71 diarrhea cases among 480 officers (the attack rate 14.8% ), median of age was
42.0 years. The risk factors of this outbreak were having the non-healthy meal-box and the food sanitation
measures of the restaurant or the food stalls. The rectal swabs from the confirmed cases revealed the entero-
pathogenic bacteria (Aeromonas veronii biovar sobria, Aeromonas spp., Plesiomonas shigelloides, Salmo-
nella serovar Soerenga, Vibrio cholerac nonO1/non0O139/non0141) . We also found the coliforms bacte-
ria from the SI2 tests and can identified Bacillus cereus from the leftovers food samples. In conclusion,
every restaurants, food stalls should strictly follow the food sanitation recommendations. The logistics team
should prepare the healthy meal-box for all members of the team during travelling and living in the tempo-

rary shelters and also should define the measures for preventing the future outbreak.
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