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MESSAGE FROM EDITOR

This is the 14th years of Chiang Rai Medical Journal. There are a number of articles
published covering the fields of medical, nursing, public health, as well as relevant
multidisciplinary. In addition, the journal was assessed to certify the quality of the journal from the
Thai Journal Citation Index: TCl to have the standard in group 2 continuously that to maintain the
quality of the journal in accordance with the conditions and rules. International Therefore,
opportunities for researchers, academics, as well as faculty and students published an academic
article or research article in which the editorial staff has followed the process correctly on a basis
before publishing.

Chiang Rai Medical Journal, Issue 14, Volume 1 April 2021, that 10 articles consisting of
Original articles, Reviewer articles and Special articles. This has a variety of articles for those
interested in studying each of which, Every issues are interesting and believe that it will be of great
benefit to everyone.

This journal is issued during the month of Songkran Festival or Thai New Year There is still
a situation of coronavirus disease 2019, also known as COVID-19, which has been protracted since
December 2019, and now many of you are probably familiar with the term "New Normal".

Lastly, the editors of Chiang Rai Medical Journal would like to thank all authors for
submitting research articles for publication. Thanks for the experts who took the time to evaluate
the all articles for give ideas to improve the quality of work even better. Please everyone keep
social distance, wear a mask, get a booster vaccination for booted your immunity, live with new
normal and be safe from every disease. We are looking forward to the opportunity and gladness

the relevant articles to continue publishing articles.

Suparat Wattanasombat

Editor in Chiangrai Medical Journal
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SELF-MEDICATION PRACTICE AND ITS ASSOCIATED FACTORS IN

PHNOM PENH, CAMBODIA

Limmuy Hav, B Pharm*, Somying Pumtong, Ph.D**, Luerat Anuratpanich, Ph.D **

ABSTRACT

BACKGROUND: Self-medication, which is the practice of taking the medication without any

prescriptions, is beneficial for the general public as well as health professionals. However, risks that
caused by inappropriate practice cannot be overlooked. The responsibility of health personnel to
aid people self-medicate safely is needed.

OBJECTIVE: To investigate self-medication practice, knowledge of medicine use, medication
literacy, and factors affecting self-medication practice among people in Phnom Penh, Cambodia.

METHODS: A cross-sectional study was undertaken in Phnom Penh from January to February

2021. A structured questionnaire with face-to-face interviews was employed to collect data from

383 respondents. Data were analyzed using descriptive and inferential statistics.
RESULTS: Among study respondents, 67.60% stated to practice self-medication in the last 12 months.

The commonly used medication was antipyretic (25.20%) and a health complaint was headache
(21.60%). A pharmacist (28.80%) was the main source of information and uncomplicated disease
condition (40.90%) was the leading reason for self-medication practice. It was found that 57.20% and
55.6% of study respondents were in low level of knowledge of medication use and critical medication
literacy respectively. Monthly income (adjOR: 3.69; 95%Cl: 1.11-12.25), chronic disease (adjOR : 0.42;
95%Cl: 0.18-0.97), and medication literacy (adjOR: 0.41; 95%Cl: 0.19-0.89) were the three factors which

influenced self-medication practice.
CONCLUSIONS AND RECOMMENDATIONS: The results of this study illustrated that self-

medication was common among study population with minor illness and easy to access
medicines. Variables including income, chronic disease, and medication literacy were significantly
affected self-medication practice. Health professionals, especially community pharmacists should

provide more education about appropriate self-medication practice.

KEYWORDS: self-medication, knowledge of medication use, medication literacy, Phnom Penh,

\Cambodia j
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SELF-MEDICATION PRACTICE AND ITS ASSOCIATED FACTORS IN PHNOM PENH, CAMBODIA

BACKGROUND

Self-medication is defined by World
Health Organization (WHO) as “the selection and
use of medicines by individuals to treat self-
recognized illnesses or symptoms”’. Lifestyle,
demographic,  socioeconomic,  epidemiologic,
accessibility, and availability of medicines are
the factors impact on the increasing amount of
self-medication practice’. Generally, over-the-
counter medicines are used for self-medication
because people think they are safe®”.
Over-the-counter or OTC medicine, or non-
prescription medicine is the medicine that is
available and can be bought without prescription
from doctors®,

There are several sectors can receive
benefit from self-medication practice®. First, it
allows lay people to participate in their own
health management by allowing them to diagnose
and treat themselves without having to see a
doctor. Second, the rising self-medication practice
can expand the pharmaceutical industry market.
Third, it can be an advantage for healthcare
professionals such as reducing the workload of
physician and enhance clinical role of community
pharmacist. Fourth, government as well as
individual can save their healthcare cost. However,
there is a number of risks that we cannot deny if it
is an inappropriate self-medication practice’.
Misdiagnose of some diseases may lead to
delaying the best treatment timing or symptoms

masking.

Additionally, inappropriate use of medications
such as polypharmacy may cause the patient
serious side effects or drug interactions. For these
reasons, it can illustrate that pharmacists play a
very essential role in assisting people to self-
medicate because they are the healthcare
professional that stay the closest and the most
convenience to contact by people. As stated by
WHO, pharmacists are the communicators, quality
medicine  suppliers, trainer and supervisors,
collaborators, and health promotorsl.

In Cambodia, medicines are divided into
two categories by law: non-prescription and
prescription-only  medicines.  Prescription-only
medications can be purchased without a
prescription. Generally, when people get sick such
as pain, fever, or other diseases that they think it is
mild, most of them will consider a community
pharmacy as their first choice to buy some
medicines. According to the results of a research
showed that in Battambang, 58% of medicines
were bought without prescription and 84% in
Phnom Penh city®. Moreover, there is a study
stated that 49.90% of their participants’ self-
medicated with antimicrobial and only 13.30% of
them knew about the information of antimicrobial
use’. Broad-spectrum antibiotic ~self-medication
was widely spread because of misapprehension of
antibiotics  indication to treat fever, pain,

inflammation or common cold®.

>> 13gVS1UID8ANS : CHIANGRAI MEDICAL JOURNAL

UR 14 aUURA 172565 3
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Additionally, there are limited studies on self-
medication in Cambodia. Therefore, it is
essential to do research on self-medication
practice in order to inform the general public,
health authorities, and health professionals
about the proportion of people who self-
medicate and to promote knowledge about

appropriate self-medication.

OBJECTIVES

The objectives of this study were to
determine self-medication practices, knowledge
about medication usage, medication literacy,
and factors affecting self-medication practices

among residents of Phnom Penh, Cambodia.

METHODS

This was a quantitative, cross-sectional study
conducted between January and February 2021.
The study location was in four public parks
located in Phnom Penh, which is the capital
city of Cambodia and the center of business

development as well as health facilities.

POPULATION AND SAMPLE

Study population was the residents living
in Phnom Penh more than six months with the
age of 18 years old and above. Respondents who
could not understand or answer questions in
Khmer language or had mental or physical
problem that were not able to provide response
were excluded. The sample size was calculated as
383 respondents by considering 95% confidence
interval, 5% margin of error and following the

prevalence of previous study in Ras Al-Khaimah,

United Arab Emirates, which was 52.1%’.
A convenient sampling technique was applied, and
respondents were interviewed by trained research

assistant with structured questionnaire.

RESEARCH INSTRUMENT

A structured questionnaire was based on
a review of previous studies® ™. It consisted of
4 parts. The 1% part’s questions were related to
self-medication prevalence, frequently use medicines
and health complaint, sources of information and
reasons. The 2™ part was measuring participants’
knowledge of medicine use by answering 10 items
of “Yes, No, Do not know” questions. The 3¢ parts
were determining participants’ medication literacy
using six multiple choice questions with only one
correct answer. The last part was about
sociodemographic characteristics.

The questionnaire was initially written in
English; then translated into Khmer language and
back into English to check accuracy by a local
pharmacist. Validity of questionnaire was assessed
by three experts for its contents, readability,
comprehensiveness, and appropriate wording with
an index of item objective congruence (I0Q).
The result of IOC score was between 0.67 and 1;
and difficulty index was between 0.07 and 0.63.
A pretest of 30 samples was done within Cambbodian
to check comprehensiveness and sequence of the
questions; then difficulty index of questions about
knowledge of medicine use was assessed to each

item.
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DATA COLLECTION

Data collection was performed by
face-to-face interview with structured
questionnaire which took time around
15 minutes. Five research assistants were
initially trained by an expert and the
researcher about interviewing technique
and details of questionnaire via online
class before data collection. While
collecting data, online survey application
(Kobo toolbox) was used instead of
paper-based questionnaire, and face
masks were always used to reduce the
risk of direct contact with COVID-19 patients.

DATA ANALYSIS

Data were analyzed by program computer”.
Categorical variables were expressed as percentage
while continuous variables were presented as
median (inter-quartile range). Multiple logistic
regressions were used to determine factors
associated with self-medication practice. P-value

< 0.05 was considered as statistically significant.

ETHICAL CONSIDERATION

This study received ethical approval
from the Cambodia National Ethics Committee for
Health Research (Ref. No. 299 NECHR). Due to
COVID-19 outbreak, verbally inform consent
was obtained instead of written to inform
consent from individuals who agreed to

participate in the study.

RESULTS

Sociodemographic characteristics

A total of 383 respondents participated in
the study and 56.4% was female. The majority
(71.30%) were in the age group of 18-29 years
old. A great number of respondents (77.50%)
were in university or postgraduate degree and
students were the leading occupation (42.80%).
Approximately 20% of the respondents had an
average monthly income between $251 to $500.
Only 11% of them were healthcare professionals.
Almost one-third had healthcare coverage.
Less than a quarter of respondents stated that
they were having chronic diseases (Table 1).
Self-medication practice

The prevalence of self-medication practice
was found among two-thirds of respondents
during the last 12 moniths (Table 2).

The frequently used medicine was
antipyretics (25.20%) and analgesics (24.90%)
as shown in Figure 2. Meanwhile, headache
(21.60%), common cold (20.90%), and fever
(19.40%) were the common complaint
diseases in self-medication practice (Figure 3).

Pharmacists (28.80%) were the redominant
source of information followed by medicine
seller (19.90%) and family (16.30%). Mild
disease condition was the leading reason for self-
medication while prior experience/ familiarity with
the medicine (24.80%) and saving time
(17.50%) were also the noticeable reasons
(Table 3).
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Table 1 Sociodemographic characteristics of study respondents (n=383)

Characteristics Percentage
Gender
Male 43.60
Female 56.40
Age group (years)
18 - 29 71.30
30 - 39 15.40
40 - 49 7.60
50 - 59 3.10
60 and older 2.60
Education level
Elementary 2.60
Secondary 4.20
High school 14.90
Vocational training 0.80
University/postgraduate 77.50
Occupation
Student 42.80
Private company employee 33.70
Government officer 10.40
Self-employed/Own 7.00
business
Housewife 2.60
Retired 2.10
Unemployed 1.00
Others 0.30
Healthcare professional
Yes 11.20
No 88.80
Average monthly income
(n=259)
<100$ 12.80
1015$-250$ 13.60
2515-5005 19.80
5015-1000% 16.20
>1001$ 5.20
Healthcare coverage
Yes 30.30
No 69.70
Chronic disease
Do not know 2.90
No 74.40
Yes (e.g., hypertension, diabetes, cardiovascular diseases, asthma, allergic, migraine, HBV) 22.70

|
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Table 2 Prevalence of self-medication practice in the last 12 months

In the last 12 months, have you ever bought or used medicine without prescription? Percentage
Yes 67.60
No 32.40

Table 3 Source of information and reasons for self-medication

ltems Percentage

Sources of information

Pharmacist 28.80
Medicine seller 19.90
Family 16.30
Previous prescription/experience 9.80
Advertisement on media (e.g., internet, TV, radio) 8.00
Physician/nurse (without prescription) 5.10
Friends 4.50
Drug leaflet/label 2.90
Others (e.g., own self) 4.70
Reasons
Disease is not serious/minor illness 40.90
Prior experience/familiar with the medicine 24.80
Saving time 17.50
Saving money 10.00
Emergency use 6.10
Others 0.60

Table 4 knowledge level on medication use

Level of knowledge Percentage
High level (knowledge score > 4) 42.80
Low level (knowledge score < 4) 57.20

Median=4, Min=0, Max=10
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Knowledge of medicine use
Total score of knowledge about the

indication and risk of medicine use was measured
30 252 249 M Percentage

and more than half (57.20%) of respondents were 2
in a low level of knowledge (Table 4). i 0w o,
As shown in Table 5, it was noticeable 12 I I . . B,
that a greater percent of respondents known s l -Q -U .
about the indication of paracetamol (68.70%) and g ig" % E éé *; “;i % :% ‘g ‘g“
were aware about the risk of taking with alcohol A t % : é& # %
(71.80%). On the other hand, according to § :
antibiotics, only 20% of them knew about their
side effect and 27% misunderstood that antibiotics Figure 2 Type of medicine use in self-
were the same as anti-inflammatory drugs. medication (n=259)
Medication literacy
In terms of medication literacy, it was 2 216 55,
divided into three levels: functional, interactive, 20 e = rercentaee
and critical medication literacy. Over half (55.6%) 15
of respondents were in critical medication literacy 10 S e 58
(Table 6). 5 I I : 24 18,
Factors affecting self-medication practice C v & 3 ! ! ! -.8 : E !
Multiple logistic regressions were E; g £ 8 E é ig < £ :% rg 5
performed between socio-demographic § oo g 8
characteristics, knowledge, medication literacy,
and self-medication. At p-value < 0.05, there were Figure 3 Type of illness complaint in self-

three factors shown significant association medication (n=259)
(Table7). Respondents whose monthly income
in the range of $501-$1000 were 3.69 times
(@djOR: 3.69; 95%Cl: 1.11-12.25) more likely to
use self-medication than those who $100 or
less. Nevertheless, respondents who did not
know whether they had chronic diseases
were 58% (adjOR:0.42; 95%Cl: 0.18-0.97) less
likely to self-medicate than those who had
no chronic diseases. Moreover, respondents
who were in critical medication literacy were
59% (adjOR: 0.41; 95% CI: 0.19-0.89) less likely to
practice self-medication than those who were
in functional medication literacy.
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Table 5 Knowledge about indication and risk of medicine use for self-medication

Correctly answered

ltems
(%)
| can drink as much as alcohol (e.g. wine and beer) together with paracetamol. 71.80
Paracetamol can be used to treat cough. 68.70
Taking Decolgen Forte® may cause drowsiness. 51.20
Antibiotics can be used to treat diseases cause by virus such as common cold, and flu. 48.60
| can stop taking antibiotic when symptom improve without finishing the full course recommended by doctor 4750
or pharmacist.
Amoxicillin can be used to treat backpain. 33.70
When patient with liver disease takes paracetamol, this may cause a serious problem. 33.40
Antibiotics are the same as anti-inflammatory drugs. 27.20
Aspirin can be used to kill germ (e.g. bacteria, virus). 24.80
Antibiotics (e.g., amoxicillin) may cause side effects such as diarrhea, nausea, and vomiting. 20.60
Table 6 Medication literacy level
Level of medication literacy Percentage
Functional 24.50
Interactive 19.80
Critical 55.60
Total 100.00
Table 7 Multiple logistic regression analysis of factors affecting self-medication
Variables CrudeOR (95% CI) p-value AdjOR (95% CI) p-value
Gender
Male 1.00 1.00
Female 0.83 (0.54-1.27) 0.387 0.80 (0.43-1.49) 0.487
Age (years)
18 - 29 1.00 1.00
30 - 39 0.83 (0.21-3.28) 0.790 4.70 (0.15-149.55) 0.381
40 - 49 1.26 (0.29-5.5) 0.761 6.57 (0.21-208.26) 0.285
50 - 59 1.13(0.23-5.46) 0.884 4.93 (0.15-161.03) 0.370
60 and older 0.60 (0.10-3.54) 0.572 2.46 (0.07-81.44) 0.614
Education level
Elementary 1.00 1.00
Secondary 0.74 (0.20-2.68) 0.645 0.39 (0.05-2.94) 0.364
High school 0.82 (0.29-2.32) 0.710 0.23 (0.05-1.16) 0.075
Vocational training 1.38 (0.73-2.61) 0.323 1.34 (0.51-3.54) 0.554
University/postgraduate 0.99 (0.09-10.10) 0.990 0.32 (0.005-19.74) 0.588
Occupation
Private company employee 1.00 1.00
Government officer 0(0-) 1.000 0(0-) 1.000
Self-employed/Own business 0(0-) 1.000 0(0-) 1.000
Student 0(0-) 1.000 0(0-) 1.000
Housewife 0(0-) 1.000 0(0-) 1.000
Unemployed 0(0-) 1.000 0(0-) 1.000
Retired 0(0-) 1.000 0(0-) 1.000
Others 0(0-) 1.000 0(0-) 1.000
Healthcare professional
Yes 1.00 1.00
No 1.67 (0.79-3.50) 0.179 1.70 (0.50-5.75) 0.391
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Table 7 (Cont.)

Variables CrudeOR (95% ClI) p-value AdjOR (95% CI) p-value

Average monthly income

<100$ 1.00 1.00

1015-250% 0.82 (0.28-2.35) 0.710 1.28 (0.24-6.72) 0.769

2515$-500% 2.00 (0.67-5.97) 0.214 3.38 (0.87-13.11) 0.079

501$-1000$ 2.15(0.76-6.07) 0.149 3.69 (1.11-12.25) 0.033

>1001$ 1.30 (0.46-3.67) 0.619 2.05 (0.63-6.66) 0.234
Healthcare coverage

Yes 1.00 1.00

No 1.56 (0.96-2.53) 0.074 1.30 (0.63-2.67) 0.472
Chronic disease

No 1.00 1.00

Do not know 0.42 (0.236-0.757) 0.004 0.42(0.18-0.97) 0.042

Yes 0.65 (0.16-2.70) 0.551 0.57 (0.11-2.97) 0.508
Knowledge of medicine use

High 1.00 1.00

Low 0.91 (0.59-1.40) 0.674 0.86 (0.47-1.60) 0.642
Medication literacy

Functional literacy 1.00 1.00

Interactive literacy 0.69 (0.401-1.17) 0.167 0.49 (0.23-1.03) 0.059

Critical literacy 0.40 (0.23-0.68) 0.001 0.41 (0.19-0.89) 0.025

CONCLUSION AND RECOMMENDATIONS

In conclusion, the prevalence of self-
medication was more than half of study
respondents. Antipyretics and analgesics were
the commonly used medication. Headache,
common cold, and fever were the frequently
health complaint in self-medication practice.
A pharmacist was the main source of
information followed by medicine seller and
family. Minor illness, previous experience, and
saving time were the leading reasons for self-
medication. Over half of respondents had
low level of knowledge and the majorities
were in critical medication literacy. Monthly

income, chronic diseases, and medication

literacy were the three variables affecting
self-medication practice among respondents.
The prevalence of self-medication among
Cambodian in this study was 67.60%, which
was close to the prevalence rate (62.70%)
conducted among adult population by
Hassali MA et al. in Malaysia'®. Many studies
were conducted in Vietham and Myanmar
reported the prevalence as 83.30% and
89.20%, respectively'®*'".

The different of prevalence rate may
be due to healthcare system, and socioeconomic
factor in each country or setting. Additionally,
different sample groups and recall period (12
months in this research) might possibly affect
the result.
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Antipyretics and analgesics were the
most commonly used medication because
these groups were used to treat minor
illnesses. Furthermore, they are available in
pharmacies and supermarkets. Previous research
in India found that antipyretic and analgesic
were the popular choice for self-medication'*®.
Conceming the health condition, headache,
common cold, and fever were found to be the
most frequently complaint in the current
study. Regarding a systematic review in Ethiopia,
it was stated that fever, headache, respiratory, and
gastrointestinal tract problem were the
leading illness complaint®. Similarly, studies
among Poland and Sweden citizen illustrated
that headache, pain, and fever were the frequent
complaints in self-medication practice . In this
study, respondents who were self-medicated
in the last 12 months stated they particularly
received information from  pharmacist,
medicine seller, and family. Likewise, a study
conducted by Eticha T et al. in Ethiopia found that
respondents who practiced self-medication
obtained advice from pharmadists or employees
in  pharmacdies, doctors or nurses (without
prescription), and friends, neighbor, or family”.
Mild disease condition was the main reason for
self-medication followed by familiarity or previous
experience with the medicine and time saving.
Similarly, some researches in Ethiopia and India

demonstrated that uncomplicated illness, prior

experience with the disease or medicine, not
having enough time to visit doctor and saving
money were the major reasons led to self-
medication'® %,

The majority of respondents in the
current study had poor knowledge about the
medicine use with limited awareness of
indication and risk of those medications. In
India, there was a study stated that minority
of their respondents had sufficient knowledge
about adverse effect of medicines, and the
majority were not well informed about
contraindications or undesirable effect!".
Additionally, a study among Myanmar labor
force showed a low knowledge level of self-
medication practice®’.

Medication literacy in the study was
divided into three categories following previous
studies”®® and over half of respondent were in
critical medication literacy level. There was a study
in south-east area of Spain demonstrated that
34% of their participants had adequate medication
literacy level®. It was very essential for people
to be able to receive information written on
the medicine label and dcitically judge those
instructions before taking medication. Moreover,
communication between healthcare professional
and lay people is a crucial component in

medication literacy.
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Income, chronic diseases, and medication
literacy were the three factors affecting
self-medication practice. The respondents who
had higher monthly income were 3.69 times more
likely to self-medicated because they may had
higher purchasing power than low income group.
Correspondingly, a study in Paris, France found
that people with higher wage were more likely to
practice  self-medication”’. Respondents who
were not sure if they had chronic diseases
were 58% less likely to self-medicate. This
might be due to the uncertainty of health
condition and hesitation in self-medication
practice which was unlike those who had no
chronic disease that may had regular health
check-up and confident with their medical
information. A study in Brazil showed that
participants who had chronic disease were
more likely to practice self-medication®.
Additionally, respondents who were in critical
literacy were 59% less likely to self-medicate
because they may have knowledge and
ability to receive information about the
appropriate medication use, or were aware of
the risk using medicine without advice from
health professional. Similarly, a study in Iran
which investigated relationship of self-
medication and health literacy described that
participants who had higher score of health
literacy were less likely to practice self-

medication?.

The face-to-face interview method
allowed the researcher team to clarify the
questionnaire to any respondents who had
questions. One of the limitations is that data
was collected using a self-report measure so
that respondents could respond in a socially
acceptable way. As a result, social desirability
bias may occur. Additionally, in the gathering
of self-reported data, recall bias cannot be
avoided. However, the researcher attempted to
reduce bias by providing a clear definition of self-
medication, which may aid in improving
respondents’ recall prior to the interview.
Furthermore, the ability to generalize the findings
of self-medication among Phnom Penh residents
to other dties or towns in Cambodia may be
limited. As a result, the generalization should be
made with caution. However, this study had
generated useful baseline information for further
research related to self-medication in Cambodia.

In the future research, it is suggested
to generalize the study population that can
be represented people in Cambodia, and
some frequently use medication should be

added to the survey questionnaire.
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COMPARING THE EFFICACY OF ANTIHYPERTENSIVE DRUG BETWEEN

CAPTOPRIL (25 mg.) AND HYDRALAZINE (25 mg.) IN PATIENTS WITH
HYPERTENSIVE URGENCY IN EMERGENCY DEPARTMENT,
CHIANGRAIPRACHANUKROH HOSPITAL

Pornteeru Promyuang M.D.*

ABSTRACT

BACKGROUND: Patients with hypertensive urgency are usually sent to the emergency room for
proper management. The management of hypertensive urgency guidelines has not been well defined.
OBJECTIVE: To compare the efficacy of antihypertensive drug between captopril (25 mg.) and

hydralazine (25 mg.) in patients with hypertensive urgency in the emergency department (ED) of
Chiangraiprachanukroh Hospital.

METHODS: This was a retrospective cohort study in hypertensive urgency patients who visited the ED
of Chiangraiprachanukroh Hospital from 1 January 2020 to 31 December 2020 from the hospital database
servers. The data consist of the following characteristics such as initial blood pressure, prescribed
medication, blood pressure after administering of medication. We recorded Systolic Blood Pressure (SBP),
Diastolic Blood Pressure (DBP) and Mean Arterial Pressure (MAP) once before administering the medication
and once afterwards 30 minutes. The Data were analyzed using the exact probability test, t-test, Rank
sum test, as appropriate. The difference in blood pressure before and after receiving the drug was
calculated as a percentage. Decreases of 20 % or more that mean a successful reduction in blood
pressure. The excessive reduction in blood pressure (> to 30%) and/or patient need to observe was the
conditions need more monitoring.

RESULTS: 143 patients with hypertensive urgency patients were divided into 90 patients in captopril group
and 53 patients in hydralazine group. Mostly women 87 patients (60.83%). Hydralazine can reduce Systolic
Blood Pressure (SBP) > 20% difference better than captopril by a factor of 2.90 (95%Cl 1.36 - 6.20; p=0.006).
There was no statistically significant difference in Diastolic Blood Pressure (DBP) and Mean Arterial Pressure

(MAP). However, the reduction of blood pressure by more than 30% and the admission rate to the

Qbservation room was not significantly different. )
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(25 MG.) IN PATIENTS WITH HYPERTENSIVE URGENCY IN EMERGENCY DEPARTMENT, CHIANGRAI PRACHANUKROH HOSPITAL

CONCLUSIONS AND RECOMMENDATIONS: For patients with hypertensive urgency who visited the
ED of Chiangraiprachanukroh Hospital, hydralazine (25 mg.) can reduce Systolic Blood Pressure (SBP) better

than captopril (25 mg.). However, should be continued monitoring these patients after discharge.

KEYWORDS: hypertensive urgency, captopril, hydralazine
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neaiRsesay 80 Taagldvuindaegdlungudile
&1 captopril Lﬂuﬁ'suimmzmjmﬁiﬁm hydralazine
\Wususnegnalesnguas 47 518

NAIINISAALET (inclusion  criteria) oA
1. fUrganuaulafindivy > 180 mmHg Way/vive
AIRNUAULATIRAIENS 2 120 mmHg 2. T21g8nndn
18 Yu3ysal 3. Saliiimademevesededs 4. inu
U313 viewndu lsmenunaidemeussymynsei
FoudTult 1 unsieu 2563 - 31 SunAu 2563

nusin1sAnaen (exclusion  criteria) laun
1. gUrelasurunnen captopril %38 hydralazine
limswnaringuszasd 2. IdFusniduiiiinasions
anAuRUlaRRI Ay captopril %39 hydralazine
3. Toyakinsuiiu
UgIAWN

AMeANURUlaTngLTenIu (hypertensive
180
120

v

urgency) MNes AN uaulaiasiuy

mmHg Lag/%n3e ArAUfUlaia faans

V2

mmHg uagelsidinmsidemeveseiony

anganuduladingsluausiydey
(hypertension in the young) Mmaﬁx‘ii{ﬂmﬁﬁ
01y Yosniwewintu 40 U Aiflenudulaiings
> 140/90 mmHg
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UszAnonavraeianmiuiu (efficacy  of
antihypertensive drug) 88 Uszdvdnavaden
anpuaulain lunisanaudulainvesuie
Trianauneglunasinasnde (< 180/120 mmHg)
Tnelunisdnerdlfamun Arausulafindiuy
vdtldSugnanausy anasanauilafng gy
Souay 20 (971999018 5088y 20 MAUWINNNIT
Snwiftheruiuladingsingi U 2020°)

anusulafinmds (mean arterial pressure,
MAP) e84 ﬂ'Wmmﬁumﬁaﬁﬁﬂmmléfmﬂqm
[(2x(enunulaiasians)+Arrnuaulaiasiuul/3

AIUANNYDIAIUAUTARANDULAE NS
Iesuendudosas Mgnsnisdum Ao (A
pulafinusnsu-ANuAulafinuaalasuen 30 W)/
AUAUlaRALINSUIx 100

;ﬁﬂwﬁlﬁ%m captopril e fuae
azanudulafingassiiu Aldulszniuen
captopril 25 un. FHATUUTENIU

Eziﬂwﬁlﬁ%'um hydralazine %1184
oAz msulafingasasiou Alddulsenu
1 hydralazine 25 un. sasuUsENIU

nsSudthelidunneints vuneds gUe
fiffafinnzanudulafingaseiiuey ndaanli
A55nYIREEIanAINSuUra1eR Lay Tonad
AUreldsugranauduuddainiuduladin
FIUUNBULALNAILASUEIANAINUAUANAIINLAL

> Sp8a 30
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NISIAUSIUSIVTDYA
JUheiidgnsfinw azgnsrunudoya
g WWun 0 wie flananis 09y e SaIM
nsoveudevedla lsaused1i nquetanady
suladiniailasu musulafiousniu anuduladin
gt ofiléisy eudiuladin vadlFSue flheusiay
eaglasumstuiinteyadinunulafind vy
(systolic blood pressure, SBP) anunulaingiiais
(diastolic blood pressure, DBP) wazATIS UG
(mean arterial pressure, MAP) AuAUlaRaRas
Sudsenuen 30 Wil mssugUaglidanneinis
Tnetufindeyafiugu (wugddl 1)
nisJIns:Kdpyana:ananid
Frudsmdudeyavendnvaziiasiz
Tneld exact probability test Wnauatdudiuiu
($evay) suvsiidudoyaseidedimsnszaeuuy
Unk (normal  distribution) JtAszlaely t-test
vhiauailul mean (+SD) fuvsdeilloafiiing
nsza1eliiund (non-normal distribution) 34AT15%
Tneld Rank sum test Yiaueiluean median (IQR)
WiguiguUsednsnavesetanainuduladin
5¥IN hydralazine (25 1n.) Wiguiu captopril
(25 un.) Tumsanpuaulaiinadlasesas 20 lag
1% multivariable risk regression analysis %A

o w a

U a o Q‘N‘
ANAINUNULEIAYNEDHAN p-value < 0.05

o
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Us:&nswalunisannuaulakas:Kk31v captopril (25 UN.) IWS8UIRYIUAU hydralazine (250N.)
glnsuus:nulugUssudulakngoiuuisvdou AvIsuusns ru Kovaniau Tsowautaldavsiaus:suins K

NASWIISUIAIUYSESSSUNISIYe waziUlengu captopril 3113u 90 518 IneEUae

1 - aeenaguiling dutiianie Armnudulainfiivy
uNyu§

. ow ) L3nsu nguetanadudulaialfuilasy
MIANI U UNTAANTUNANANIENTTUNS

Liunnarsiuedelded1AynIeain uaanvee

5usssulunywdveslsaneruiaiiossiey Sy W g y 5
“ Ml 9 launengwds wasdnsinisnsesvendy

UTZUTUATIZY IR IUNITOUL ALAYSHALATINNTIVE vy Z . C e A
7 i Y93la vosUlavivansnguuandaiuegied

EC CRH 034/64 In wazlumsuivayanyeun@ne v o o e A a a . o
C CRH 034/6 uaglum] ety HedrAgyn1sada Weollssuiisulsauszd1daves

Y Avyyo a ¥ Y vV (Y
il WivinmsunUadeyariheliummuidy AUenudn fUaengu hydralazine waznga captopril

WanISANLY flsaUsediiunndnsiuegiafitoddynieada

nsAnwilldinmafudoyaduasanudu ud anudulafings lwmu waglneiFeds
Tafingauuuisaniu Munduuins o Weagnidu (62.26% vs 37.78%, p=0.006, 30.19% vs 10.00%,
15ang1UIaT 518U TEUIUATIEY Fausui p=0.003, 26.42%vs 1.11%, p<0.001 MUEINV)
UNFIAY 2563 -31 §urAL 2563 uazilenguinndi Tuvaflsauszdrddus lsdunnsrafunisaia
18 YuSysal nunilftaefidngnisdne 143 578 (519 1)

Jugthenguilldsuen hydralazine $1uam 53 518

gUreanuiuladingassiuiinfumsinuiviesnnidu lsmenuiadesessanua e

warldsuen captopril wie hydralazine fawsiufl 1 unsAL 2563 — 31 SuAu 2563 1A 161 518

InaeTluNSAREeN $1UIU 18 18

1. fheldsurwinen captopril vi3e

v oo . o 2. Ii§usnidusiuiu captopril v
AUhedinaet s1uau 143 51 proprt

hydralazine (n=10)

1
1
1
v I hydralazine lsinssmaringuszasd (n=1)
1
1
1
1

3. foyaliasu (n=7)

A \ 4

185uen captopril (25 un.) 93 518 1#5uen hydralazine (25 un.) 50 79

anwazvly: 01g e duilinanie dasinsnsewendevedla lsausedid nquenanaudulaindunlesu anudulainusniu

\

- Anusladendesuuseniuen 30 wf - AneuaulainfuuneuLarde tRsULIanAINAUaRaIRINAN > Sauay 30

- msfugthelidunmens

NWUNON 1 wwamemsAnw3de (study flow)
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015N 1 Shwazdhluvesitieniinanyanudulaingaiuuisison

Hydralazine (25 un.)

Captopril (25 un.)

Snuaiziidnen p-value
(n=53) n (%) (n=90) n (%)
LA 0.860%*
it 20 (37.74) 36 (40.00)
YN 33 (62.26) 54 (60.00)
219(®) <0.001%*
218 <40V 2(3.77) 15 (16.67)
218 > 40 Y 51(96.23) 75 (83.33)
mean +SD 62.79+14.92 53.23+13.16 0.030%**
fufiunanig’ (body mass index, BMI) 0.501%*
filinanis < 18.5 7(13.21) 7(7.78)
fyilunaniy 18.5 - 22.99 12 (22.64) 22 (24.44)
fdananie 23.0 - 24.99 11 (20.75) 23 (25.56)
fdaanie 25.0 - 29.99 19 (35.85) 27 (30.00)
fdaranie > 30 4 (7.55) 11 (12.22)
mean +SD 24.31+4.32 24.85+4.81 0.677***
TsaUs23162
Anuiulaings 33 (62.26) 34 (37.78) 0.006**
LU 16 (30.19) 9 (10.00) 0.003**
Tofulwdongs 15 (28.30) 15 (16.67) 0.136*
lameisess 14 (26.42) 1(1.11) < 0.001%*
naondonaud 3 (5.66) 3(3.33) 0.670**
wila 2(3.77) 2(2.22) 0.627%
1savan 0 (0.00) 3(3.33) 0.295*
Snsnisnsasvaadevadln’ median (IQR25, 75)
B 87 (67, 102) 70 (37, 82) < 0.007%***
(glomerular filtration rate, GFR, mL/min/1.73 m")
szeedl 1: Sammsnseswendevadla > 90 8 (15.09) 42 (46.67) <0.001**
szeul 2: Samnsnsesendevadla 60 - 90 24 (45.28) 32 (35.56)
szeul 3: Samnsnsesendevadla 30 - 60 9 (16.98) 14 (15.56)
speedl 4: Snsinsnsesvendevedla 15 - 30 3 (5.66) 1(1.11)
speedl 5: Snsinsnsesvendevedla < 15 9(16.98) 1(1.11)
ngugaanuRulafinduitlau
Beta blockers 10 (18.87) 14 (15.56) 0.647**
ACEls 7(13.21) 16 (17.98) 0.492**
CCBs 20 (37.74) 20 (22.22) 0.055**
ARBs 6(11.32) 7(7.78) 0.552**
Vasodilators 8(15.09) 5(5.56) 0.078**
AruAulainfIuuwsniu (systolic blood pressure, SBP) (mmHg) mean +SD 205.88+15.82 203.46+17.17 0.404%**
AmuAulainsiasnsniu (diastolic blood pressure, DBP) (mmHg) mean +5D 103.64+17.47 107.8+ 6.63 0.158%**
Anadevosmuiilafinusniu (mean arterial pressure, MAP) (mmHg) mean +SD 137.72+14.44 139.70+13.76 0.417%%
szeznaniiffiisinuluiesgnidu (i) median (QR25, 75) 138.26 (76, 157) 140.80 (80, 187) 04017

- v P .
*heuvnnelasugananuiulafinnaiengy
**exact probability test

O ttest

****Rank sum test.
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dlowdsuiisunmsasunlamesniuiy
lafianoulaznaasuuseniuegl 30 U9 wWuIn
NAA19YDIAIAIIUAULARARIA I8 19N DULAS WA
SuusemusilunguiUaeilésu hydralazine way

captopril  TdusnansiuegslidedAgnisediaune

NAFNUDIAANUA ULARRF UL

Way Mean arterial pressure lugUaevsaeingy

[

wandafuog19ddoddny lnonguilld ¥y
hydralazine Awnasnnusulafindutanawnnnid
Wi Mean arterial pressure  anaIRENINGY
captopril (30.84% vs 22.81%, p=0.024 uaz 9.81%

vs 14.83%, p=0.041 MUa19U) (3971 2)

(1SN 2 wadswesAmusulafnnoulardIsUUIZNIULN

anwazifne’

NaR192a9AIANAUla%n median (IQR 25, 75)

Hydralazine (25 mg.) Captopril (25 mg.) p-value*
(n= 53) (n=90)
AmusulaiafIul (mmHg)
30.87 (14, 43) 22.81 (11, 33) 0.024
(Systolic blood pressure SBP)
AAuaulainsans (mmHg)
3.27 (-5, 10) 6.79 (-5, 15) 0.070
(Diastolic blood pressure DBP)
HasaIrLRATeInusulain (mmHe)
9.81 (1, 18.33) 14.83 (4.33, 23.33) 0.041

(Mean arterial pressure MAP)

*Rank sum test.

dewSsudleusesavresraruiilafing
WasuuUasseninagUaefilasu hydralazine  uag
captopril U1 MIANAIUBIAIANLAULARRF I8
Tutsaoanguliumndafuegedidoddgymnaads
WANUIT A198RR9989AIANUAULARRFIVU LAy
mean arterial pressure ﬁumﬁgﬁaaqmjuu@m@i’mﬁu
pg9lTud ATy (14.29% vs 11.37%, p=0.022 Az
11.01% V'S 5.65%, p=0.039 sruddiv) (13197l 3)

Sledinmneinadnsvnardinues hydralazine
TunsanausulaiaIeuiisuiu captopril lae
muAudkUsnIU loun g Tsannuaulaings
Tsaummu Tselmeiess uazsnsnsnsesweds

Y

= & v & Aa ! LY
vadln Faduiulstoyaiiugiuniiamuuwnndieiu

o w a

pg il dedAnnat AvesyUignsdadngs wuin
&1 hydralazine fnaliniArnuAulaindIuLanasn
Wuderay 20 10U 290 wdlewieuiuen captopril

(959%Cl 1.36-6.20, p=0.006)

LATNISANAISB8AY 20  UBIAINUAULATAA AN

wazAnedsruulain Ju 174 wer 215 Wi
dewlsuiuen captoprl  willifideddynieada
(mmﬁ 4)

Slefnudannieiiseatiseds sauddena
faziianatnafesainnsinnssnwmniinisan

a a

Anuaulaieasuiniiulunuin lduansnedy

pg 1l ded 1Ay nieads lnunquinlaSuen

hydralazine fi3maugthensulidunnenisdesndn
) v Aa o A o

w9 1uaugUrgniidranudulafiadivuanas

MNP > Soeay 30 LNMINgulasuen captopril

(miwﬁ 5
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1SVN 3 Wisuisusesazassainuaulainiiudeullas s¥ing hydralazine Wisuiu captopril

fauazvasAaanuaulaiafiiuasuluas median (IQR 25, 75)

o a p_
AnvaznAne Hydralazine (25 mg.) Captopril (25 mg.)
value*
(n=53) (n=90)
Arusulafindauufianas (%)
14.29 (7.46, 20.67) 11.37 (5.56, 16.84) 0.022
(Systolic blood pressure SBP)
Aanusulafindaisfianas (%)
7.27 (-5.26, 14.66) 0.92 (-5.26, 9.23) 0.070
(Diastolic blood pressure DBP)
Aaagvesnusulafiniianas (%)
11.01 (3.26, 17.36) 5.65(0.73, 13.84) 0.039

(Mean arterial pressure MAP)

*Rank sum test

(1SN 4 wadwsyn19adlinues hydralazine TunsanaiudulainiuIeulisuiu captopril

AENATIATIEIN IaelinsauAudulsniu

1Y 4 p_
AnwazAnyn Adjusted RR 95%Confidence Interval
value*
ANAINUAUTARARIUUNDULALNAILASULIANAINUAY
- . 2.90 1.36 - 6.20 0.006
ARANANANIDYAL 20
AANAUIARRFIA19NDULAENAILASUEIAAAINUAT
- . 1.74 0.63-4.78 0.285
ARANANANIDYAL 20
ANRAYYDIANUAULATRR NBULALNAILASUEIANAINUIY
2.15 0.68 - 6.77 0.190

AnaINNLAUToEAY 20

* Multivariable risk regression analysis

01S0N 5 anzddeudseidlugUisnudulaingasaniu ves hydralazinelun1sanadusiuladin

WIsueuiu captopril

. e Hydralazine (25 un.) Captopril (25 4n.) p-
anwauzfAne
(n=53) n(%) (n=90) n(%) value*
Sruaugtheisulidunneins 3 (5.66) 14 (15.56) 0.108
Snnuffieifienmudulafiadauu (SBP) Aeuuay
2(3.77) 2(2.22) 0.627

A9lAFUINanA LR UARAIINRY > Saeaz 30

* exact probability test
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asvuwana:onusiauwa

nsfnedeil dehdeyauihmeiiesed
lpgnsAuANFIUSNIULE MU §UeAuaY
Tongaseindiléifuen hydralazine 1Wuendausn
ansnanANAUlaAndAIuL (systolic blood pressure,
SBP) asseway 20 laduSaunnnin Wu 290 wi
Slaeuiisutuen captoprl egaited et
(959%(Cl 1.36 — 6.20; p=0.006) Ll Slevhmsseudieu
AMuELnTalunsanmIAulaingiaae (distolic
blood pressure, DBP) wae Anadevesnusiuladio
(mean arterial pressure, MAP) Wu31 hydralazine
aunsoanauaudnsannnIndu 174 win uay
215 w1 muddudedioutu  captopril sl
upne AU EEAE NS A

PnmsAnwEnUI msinwludeses
Uszanduaveserlunisanaiiuduladia daau
LANA"Y wil3 AT aRBsesendleudenad oy
fumsfnwufuues  medvnmanianidy
ARLNVIAERS LnMvenaedesiv Tuln.a.2557
FoimsAnvitetumssnugUaendauiulaiio
gassiou Ineilsifimsdemeveseiens Midrsums
Srnfiusunivmanignidy TsmeTuamnuuns
Wadlngd vians@nwlagnisiiudeyadounds
Faust uns1A 2550- SuanAw 2555 Taensvumu
naseidou 97U 151 AW wud dnsldenan
arusulainsinsuuseniu 4 ngu laun
amlodipine, captopril, hydralazine &g nifedipine
wudn lidmuunndwessidudAgyneatfTen g
gnazrilalulinaroseanm s ulaie (p=0.513)

TifimsUuinualnuAeswse
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Arsunsndeudu 9 annsldenananuy
Fenuan1sineiuansnetuil o1adunaeinds
nsfnw matAvdeyaiunndisiu saudangy
Uszynsiandnuiiifidnvagialuiifaang
WANAISTY ‘LJE]ﬂﬁ]’]ﬂﬁLﬁ@%@Qﬁﬁlﬁ%?ﬂﬂ’ﬁﬁﬂw’]
#1aqfidiunniesfunalnniseengnivesen
Hegoesa nudn euanasalumsaneusulaiin
994 hydralazine lad1Sau1nnin captopril
onadumnenalnniseengrisvesefiumndnsiuiy
captopril Tne captopril Wudsnsvammeneulas]
angiotensin converting ¥i¥ angiotensin | TainAsuly
@ angiotensin Il Fadswavilianusulafinanas
d2u hydralazine %ﬂL‘fluEJﬂuﬂEjm vasodilator
gongniinlfiAnnisvenefveinasniien
néniedeuremasndenuninates vilidae
anaduduladinas lunasAnwaillaiinisiiu
Yoyanudulaiind 30 undl nds3uuseniue
felalgananfiewisaosineangnigsiian 39
o1vdsnalideyatildmnunainiadeuld Tneund
wdArANsulainsdauu (systolic blood pressure,
SBP) avgwiesn Tusgiuuunsideniigngudn
sonvnilalunstusmiiends (stroke  volume)
LarAINEAEUVDIABALABAWAY (vascular
resistance) MNA1AUGULARARIVUES Uandin
\AnneuEaviuraenianliif e hydralazine
finalnn1sesngnivessn viliuaoaidonuns
YYIBAT AAAIUAIUNIUTDINADALADALABAT
Jumauaatuayuauidedin hydralazine
anunsnanAuRulaindiul (SBP) asiasay 20

TdSaunnindisiUssuliteuiu captopril
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wenand ernisiuTsuiisunisu
fuaglidaunmennis wuin saosnguliunnsnety
eg19ided1fyn19adf 1fie1a1n hydralazine
90 metabolized 71 Futdundn Fsarunsaldls
Tugftheidulsala us captopril Wuenfigniueen
H1unsle 3aiivendsseislunisidentdenlugiae
fifldn GFR <60 ua/unit 9ndeyadnedu Jedina
aon1sindulavesunndlunisiansudanlden
mMs3nwgthoanudulafingassiou lunguiiiions
un AlsAusedndl Wy Anuduladings LU
Tsrlame3ess uasiidnsnisnsesveadevedlas

wnnginagiaenld hydralazine 11nn Tunns

[
v a oAy

AuAsaUNUIN J6U28 NilA1 GFR - <60 wa/uni

Y

Wil ladnwusne Nyl

[
o

wazlasuen captopril
LifeUszasdannislasuenlusses
nn1sfned Sndudeatuayuly
nsdentden hydralazine 1Wuelunissnwngiae
anushilatingais s Wesnanansnanemsstuladin
adlfunnmiuazeglunasifivaonde Snsanunsn
Tlalugaeffialafinund sauldddiiinlonta
Tumssugthelidunneinisee

o w =

P9I AVDINITANWILALUDLAUDLUY

Tun1s@nedl 1iesanndun1sAnwILuudaunas

=

(retrospective cohort study) Ineriudayaaintudin
neseileunuudidnnseiind FelidednAntuegiu
nstuiingssdeu Faeaviliinnueainiadeou

1% 1 v & & I &
vosdayald nui1 dnvagiiugiuiluvesdiens
aeanguilauuand19iy vinlAnAuwaneg
sEnI19 VRN a0 guilou AT e in1eaia
Fan15ngUlengesnquilauwand1eiui il

AnepdtunisidentdentudUleniveulunislyen

U963 (bias selection due to contraindication)
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TudUheewiu 4 wu flegeeny fUediilsasiuduy

Audulafings wvnu lsalaess guienisns,

'
[

a d! a vV b % 1%
n1snseswedesvedlan Feiveriulunislden

a o

nau ACEl (lusw3deil Ao &1 captopril) Feaunse

Y aa v

AIvAulalaensldadftuas propensity  score
lunsuiudeseving wasilounan1sAnyIun
Ansgndanudn Gglieniinnganudulaings
13999 Mlilanunsaananudulainaslanun e
Aoan1s wazdsndudesldsuendai 2 §af 3 auil
seasulidaunneinissie nsimadnsluudasasei
Tg1anAUAY 1IN YIBRNSIUIINI
AANINTU @MNIOITADA repeated  measurement
analysis  waziieaainnisinauluviesgnidu
Jndudesdszozandunisidesiae dsiunin
AUdeNiin1gANdulaingusefIu @a1u130a0
[ ¥ ' < [ o VY
AnuiuasliegTInsarUaendy avyiligdae
ldesldnaiuuniesgnidu vinlvlddesdedns
lunisnuunndidnveslivioandeinlunsaly
winlddudslusadifivawiandiuieitos
a1u190lTad@ survival  analysis  Lie@nwIag
szgzaUiensaeanguldluriosqniduinfiany
! U A 1 ‘é o a v U
wansnafunsely Jearuisavinluauidesely
A v awv ada oA A &
Wanaglanan1siTeniinnuiiedisuintuuas
nlulgleasg
= L= 1 ° o ¢ o
n1sfnurliludoyadiniuunmedd
UJuaau s viesanidulunisiideyaluyie
sndulaiasanivigranauiulaingaluus
wazaurwInislunisiinisinwgUleiielv
Auaeldsunissnufimunzaunazsinga ruan
n5finn1g Viesaniduneda (ER vercrowding) 16

(%
a v o

anvahvigUagldseddnviesgniduannauiuly
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Surgical Outcome of Endoscopic Dacryocystorhinostomy

in patient with nasolacrimal duct obstruction in Chiangrai Prachanukroh Hospital by General Ophthalmologist
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Surgical Outcome of Endoscopic Dacryocystorhinostomy

in patient with nasolacrimal duct obstruction

in Chiangrai Prachanukroh Hospital by General Ophthalmologist

Nuret Phinitratchakit, M.D.*

ABSTRACT

BACKGROUND: Endoscopic dacryocystorhinostomy (endoscopic DCR) is an effective alternative
treatment for nasolacrimal duct obstruction. But mostly this operation is performed by oculoplastic
surgeon. Since, Chiangrai Prachanukroh hospital has not an ophthalmologist specializes in this field,
therefore, we set up a potential development project for the general ophthalmologist to be able to
perform this operation.

OBJECTIVE: To evaluate surgical outcome of endoscopic DCR in patients with nasolacrimal duct
obstruction in Chiangrai Prachanukroh hospital by general ophthalmologist.

METHODS: A retrospective review of 32 patients with nasolacrimal duct obstruction who performed
endoscopic DCR without preservation of lacrimal sac flap technique from January 2016 to December
2020 in Department of Ophthalmology, Chiangrai Prachanukroh Hospital were included in this study. The
cases that followed less than 3 months were excluded. Silicone tube was placed for 3 months. The
outcomes were subjective improvement in epiphora and the patency of the lacrimal drainage system
using irrigation test.

RESULTS: A total of 32 patients were included in this study. The surgical success group was 28 cases
(87.50%). The mean age of the patient was 54.46+13.62 years and 67.25+4.92 years in the surgical success
group and the failure groups respectively (p=0.076). The majority of patients were women (5:1). The
operation success group was all 5 men patients and 23 women patients. All patients in failure group were
women (100.00%). One patient was postoperative bleeding. There was no serious complication. No
significant difference of preoperative factor, age, gender, side, postoperative stent removal time (p-

value>0.05). J
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Surgical Outcome of Endoscopic Dacryocystorhinostomy

in patient with nasolacrimal duct obstruction in Chiangrai Prachanukroh Hospital by General Ophthalmologist

CONCLUSSIONS AND RECOMMENDATION: Endoscopic DCR is an effective alternative

treatment for nasolacrimal duct obstruction which can performed by a general ophthalmologist

with a good outcome. Doing this operative in the hospitals with no oculoplastic surgeon will useful

in reducing waiting time for surgery and good benefit in the public health system.

KEYWORDS: nasolacrimal duct obstruction, endoscopic dacryocystorhinostomy, epiphora,
dacryocystitis
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N1SVN 2 WSsuisuszeznailunisldane silicone waznadisavaInisuidn

o = Ve Success Fail
NAFILIAIVIINITHIAA p-value
(n=28, 87.50%) (n=4, 12.5%)
syezlalunsldans silicone 0.242
1-4 weeks 7 (25.00) 0
5-11 weeks 4(14.29) 2 (50.00)
>12 weeks 17 (60.71) 2 (50.00)
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NSANYIUNUNNITUNINYBUIINNTH AR
1 518 A9 WUNIILLROADDNNINAYNNAIH G A
(postoperative bleeding) U eseilillsausedd
Julsamalagunin lisunisdnwseendiuns

@ W & . 1 [ 1%

wiahvadion (warfarin) AeurdnlavgnLae
USue1lago183nssunAounITNIAALA LA S
bleeding)

VAR NMENsNg auNAnTudunzuNINY o

\inlieneann193yn (postoperative

Ay v o | Y e JX as

Plaiguusalavinislainfosyuaiwaneuiduy
Tulnseayn (nasal  packing) Loy uLdoAUIY
48 Tlus Ldendemgn NUAISUNSNYaUTITULS

Tunsfnwil

asduwana:ondsiauwa
nsHdnvioumaafulagIsn1sdeIndad
HUYN9ALN (Endoscopic DCR) Taednuwunndiialy
Tu 5w, W5 1eUsevIunTIey senined w.e.
14 ° < [d A a
2559-2563 Tinad1nsatdunuinala luiiin
AMzUNINGounuLst lneddnsnadniaves

ANSHIARSREay 87.5 LiadAs1eiUSeuLigu

e

aya e 1gvedf Ul avgusInisiinve

Y 9

oY

Y a

U1IR189ARY NISIARGIUIAITNLAUTINGARY LAY

)

sygyIallunsldany silicone  Aelinuan

LifanuduiusnisadAdusnsimnudusaves
M3HIAA (p-value > 0.05)
ﬂﬂiﬁﬂwﬁﬁwuﬂﬂaaﬁaﬁﬂqumﬁu
ogiade 56.1 T iummvidannnimene dadou
5: 1 Fagenpdastunmsdnwdu q Jemadn Wua
vosgosTuumadwiodoyInssaynviliviorom
mauww@qﬁﬁﬂwmzﬁLmUﬂ'jflLWﬂémaﬁﬂﬂgi
miqmﬁumaqﬁaﬁwmmmf dnmad15veIs
HfnSoeay 87.50 IndiAsstunisAnwdu 9 1
euNasenaz 84.00-94.04° wmliﬂwviaﬂfflm

AAUNLN1ILIUINITNLAY FIUGY 8 578
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MNSANWINUIT 018 LNA @1LUAUBINITAAYID
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ﬂW'ishé’mviaﬁwmqméfuim&J"‘J%damé’ammmwyjﬂ
mefrunaiansiifn nsdnundiinisange
TneilsiiTa flap getmfudeyinssayn (lacrimal
sac flap) waz AngnsEaN lacrimal eenlyvindng
Aanvifiagviilglagld kerison rongeur wilosann
dIUVUTRINTEAN lacrimal  AEAAIIUNUINT
Auasvinlinsiianszanduuueeniagly kerrison
rongeur ldgnnuavsinnszgneenlaiiiesudaIu
wihthu Genndasnsdinnsean lacimal dauuuoen
TrinFraunTudodldds (chisel)  wazdoungimiy
nszgnituvueendeinlfidedonisiin
AEUNINTaUTTULTS 19U nszgniauazing
Wisgunslnaniiniiladundaieonunls
nsfanszgnuiiaunsadaladadunisides
AMTUNINFBUTITULIIIINNTHENLIFANTEYN
fuvusenliveanszgnninetu iissintes
nszgnlllfilanirannIuilinsdugemin
ﬁUL?janWNﬂQﬂ (lacrimal sac flap suturing)

Mlag1nunndu wagldnarlunisundnuiuay
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p819b5Am1Y T918971UN15AN®INUIN
FnsINad1L5VINITHIGALA LU A1IEVID 1A
gnRulagI5deIndeIN1uN199LN (endoscopic

DCR) lagliifugeuimdaiuiBoylnssaynuay

9 9

1
o [y

LilshTn flap germAuideylnseayn (lacrimal
sac flap) wedadieatuiunisaneillisns
waduiaveansriningeiisfosas 92.20-93.10
uananiiu Salin1sAnundIsuifisunaduia
POININIANTEIINNSUA flap  Aunislaie
flap qqﬁnmﬁ’méa@wswgﬂwudw gnmadnse
voinguln flap Tiinagenitudlufiaauwansing
othailfuddmeadn - msfnwinudt B
$9u7u 13 T1efane silicone VIANQALDINDU
Asui AR slicone 71 12 dUami (1597 2)
Jaslodinnzideyanmeadifiuiouiiiouseninangy
wdnuI lddeanuunnsngegeltsdAgynieana
wandliiuinszezattunisldas silicone A
Wlhidnadenadiiavesnisiidnaonndesiv
nsfinw ' Wisudteumsindaudlunmeriein
gailagITdeinaassiiun1eayn (endoscopic DCR)
lagUseuiiisudnsinadiiaszninanisld
&g silicone AelIfunislalldane silicone wuin
nauiildans silicone MaliTdnswadse fovay
85.70 LifianuunnansfusgrsiitodrAgynisedia
funguiilaildans silicone  usmnnfansaunia
wadi3afiupnsnsrlliann AurmgAnssmededy
Tnsaaynvesifiae 91nane silicone  AldA4lY uas
Aldaefigatuainane siicone  Sawugiindn laid
arudludeddans siicone  Aelilulnssayn
weonntudinafnwmasidariaimgeadulagis

dondowrumaaynsuiunsldans silicone Aeld
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Yo39ansnianlagliveuuuTeItaINIEYNY
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< H a o A
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(lacrimal sac flap suturing) Lﬁaﬂquﬂﬂ“uaUﬂizﬂﬂﬁ
ANBONALYIYAUATUNITNIEVDILNG aANTLAR
< a B o Y o °o =
wnauusnangeylnssayn ilidnsmadusa

£
% =

! 1 16 b
aamammmqwm“ﬂuamamn UBNITNUU

2

finsAnwinuI1 Asldans Mitomycin C @il

zt

(%
LY Y]

gvddugansifniaiadoylnssayn saulunns
irfnrtotnagadusasmadnsaveanisHife
Tunguilldans Mitomycn € gendnnguitlaild
&3 Mitomycin C o8 1iltdAgmeans undlidl
nmsfnwilafivenanudutunazszezinaild

. . PN o~ 217
Mitomycin C Awvisnzaynanle
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#04n72H1UN9YN (endoscopic DCR) lagdu
Ingjazsinnisidalaednwunndide3v1ey
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plastic and reconstructive surgery) WAN13ANYU
Dufnwradusavasmsnidaudlunmzvieuman
AulAeISdINABIH1UN199YN (endoscopic  DCR)
A o @ Y XY v o & & o
Minsedalagdnwunndmnill inadusadun
wnela Lifnn1gumsndaunguwsInIsisfinly

A A & | ~ ¢
wsoedediulvgiilulsaneuraiunmndunun 3
Y 1wy I3 o AV

Ag N lagudl wazidunisnidniladenau
Wuldwasinnisdnuil asludeyaiielv
lsangunadu o NlddInwwnndizeivganu
AagnssudnynnuaaLazLasuase (ophthalmic
plastic and reconstructive surgery) Us¥nauns
frsauntunisiaundngaimdnwunndnilulva
aunsaviinsiidaniluniievieuiniandule

pgnslsimunsAnwildunis@nwinuy
1% (YY) av v =~ ' ¢
dounds dayailainivssideueialiauysal
AsUaIU Uszaunisallunisiidnsiuiednuiu
HUreinsAnwdeadurulduindniilvinig
o aa A v aa Y o &
Amunsanfiendadeiinanednsuadiia
Y0IN15HIARD1ATALAAIALARRULATUY AITY
mnyinsanwiuulddaminsufsduaugUae
NinsAnwnInIuetatielinanisAnwidniiu
TALAUNINEITY

v [

Avinnisideniuluegre@aiinasin
= & < v - Y o ¢ o
n1sfnwitazidudeyatiielidnwunndiily

fianuaulalunisiidasnudUieviedinigndu

o 1

lng35deInaeIN1uN19ALN (endoscopic  DCR)
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1NNTITUNBTILANNITAIND AATLULLIAITOADY

[
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>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

Tulsvweunaidavsiaus:a1yinsKIngINLIWNENIU

Aaunssudnuanusuaziasuasie (ophthalmic
plastic and reconstructive surgery) §eliliiesnwe
waziinysyloviisodUaefindagmnnievietin
gasuluszuuassuauvesUsTinadaly

NOANSsUUS:NAA
YONIIUYBUNTEAN 81T UNLRNNE

15900 awidiéne Wuedhsgeiildnganduineins
Tassmsianndnenmdnyunmgialuliaunsa
vhnstdarietmgadulagitdesndeiiunis
N (endoscopic  DCR)  #sw.1F8s518Us8y
A1t Tulna, 2558-2559 uagiufiusnuwn
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W31 130923dl591 Anganlddwuziinlunis
Anseiteyanaindielinisdiuiunsfnui
d159qa9eaef
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ORIGINAL ARTICLE
RISK FACTORS FOR PRETERM LABOR AMONG PREGNANT WOMEN IN MAESUAI HOSPITAL
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RISK FACTORS FOR PRETERM LABOR AMONG PREGNANT WOMEN

IN MAESUAI HOSPITAL

Porntip Ruangrit RN*, Sineenat Hongranai M.A**

ABSTRACT

BACKGROUND: Preterm labor is a major cause of birth of preterm infants. [In 2020, There |was an

admission rate with preterm labor and preterm birth rate increase in Maesuai Hospital.

OBJECTIVE: To identify the risk factors for preterm labor among pregnant women who admitted
with preterm labor in Maesuai Hospital.

METHODS: A retrospective case control study was conducted and collected data from medical records
of all women who admitted with preterm labor during October 1, 2019-September 30, 2020. A purposive
selection was used to recruit a sample of 80 preterm labor and 160 term women. Research instrument
included risk factors for preterm labor record. Univariable and multivariable logistic regression analysis
were performed to identify the risk factors and interpreted with odds ratio; 95%CI, p-value < 0.05.
RESULTS: This study showed risk factors for preterm labor were: Thai race (OR=3.24, 95%C| =1.37-7.64),
non-labor occupation (OR=8.59, 95%Cl=3.03-24.36), complications in current pregnancy (OR=112.62,
95%Cl=13.84-916.21) and infection (OR=29.79, 95%C|=8.70-101.98) respectively.

CONCLUSSIONS AND RECOMMENDATIONS: The significant risk factors for preterm labor
were Thai race, non-labor occupation, complications in the current pregnancy and infection.
Screening program and routinely monitoring focus on these significant risk factors improve

the effectiveness of pregnancy care and prevent preterm labor.

\KEYWORDS: preterm labor, preterm birth, risk factor for preterm labor )
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regression (n=240)

Yadedes crude OR 95% ClI p-value

a1g @)

20-34 U ref

<20 Y 4.06 1.78-9.26 0.001

> 359 2.10 0.92-4.80 0.077
Weud

YIUVV/FNH T ref

g 4.06 2.29-7.21 <0.001
sEAUNNSANY

fseufnwvsegnd ref

Uszaufnwviesint 1.43 0.83-2.47 0.199
AnwazATaUAI?

Lam ref

S13at] 1.96 1.08-3.58 0.028
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UnAQED
AITUNA : Tseimdielasalalsun 2019 (Coronavirus disease 2019 w3a COVID-19) ihilsaszunalngjit

lan Fan1shnie COVID-19 HuauNTaaNansenuTULsIsaRfnie uitayangiiun1siawelundgensnsss

Y Y

(%

LALNAANSVDINISATLANIINUITAAMTD COVID-19 HuFTiann
‘5t'll]lJS:a\)ﬁ AN BIANYAUENIIARTNVDIUITALAENITN FIUNINAANFVINITNLSNLAATLAAIINUITAN

AAelAIn-19 Tudaninain

¥ k24
av A & v Y 1

38n1sANUN : vwAdelduntsfnvidamssauwuudeundsly 10 saneruialudwminan iudeyadsus
1 uns1AL WA, 2563 f3 31 Aanan wa. 2564 Tagiiudeyaannivszidouvesn smildsunsitededudui
faLte COVID-19 waynisn AATIERdeyaniuadAganssauun laun Aud Sosas Anadelasldlusunsy
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WANISFNUA : 1smAade COVID-19 $1uu 107 38 flengiade 2758 U wunmsaaeanourivun Sevas 5.61
fetal distress $oray 4.67 orsfinudnnuesnse tun enmsmelamilessosas 8.41 14 Sovay 7.48 uarle
Joway 4.67 w1smIovaz 4.67 ApatnTumsinwilu ICU wazgiesmsnmstiensladevas 8.41 wnsaraenlneis
NMINIRAAREAYNIATIYTIDY 60 518 (Saag 56.07) INsmausnnlasumssnucieen Favipiravir (Souag 62.62) Wag
nofAlaaiResosdiosay 57.94 mIn 107 18 AaeaTiongATailade 38.50 dUnv ean1suesmsniiny Téun
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NEONATAL OUTCOMES OF MOTHERS WITH COVID-19 INFECTION

IN TAK

Artit Sornwai M.D.*, Wannaporn Limpitikul M.D.**
ABSTRACT

BACKGROUND: Coronavirus disease 2019 (COVID-19) has spread out among people worldwide. COVID-19
has created serious adverse effects. There are limited data on pregnant women and neonatal outcomes of
pregnant women with COVID-19 infected.

OBJECTIVE: To study the clinical manifestations of maternal and neonate, neonatal outcomes of
pregnant women with COVID-19 in Tak Province.

METHODS: This research was a retrospective descriptive study conducted in 10 hospitals in Tak during
the period from January 1, 2020 to August 31, 2021. Data were collected from the available medical
records of pregnant women diagnosed with COVID-19 and their newborns. Descriptive statistics were
presented as frequencies, percentages, mean and median as appropriate using statistical package.
RESULTS: 107 pregnant women with confirmed COVID-19 infection over the study period of a mean
age of 27.58 years. The adverse pregnancy outcomes were preterm labor 5.61% and 4.67% for fetal
distress. Clinical characteristics of pregnant women were dyspnea 8.41%, fever 7.48% and cough 4.67%.
Maternal ICU admission was 4.67% and needed respiratory support was 8.41%. Sixty (56.07%) pregnant
women had cesarean sections. The most frequent maternal treatments were favipiravir 62.62% and
corticosteroid 57.94%. One hundred and seven neonates, mean gestational age at delivery was 38.50
weeks. The clinical symptoms of neonate were respiratory distress 31.78%, desaturation 21.50% and
feeding intolerance 16.82%. Approximately 7.48% were admitted to the NICU and 21.50% required
respiratory support. No infants died and no vertical transmission was detected.

CONCLUSSIONS AND RECOMMENDATIONS: The majority of pregnant women with COVID-19
infected had asymptomatic. The clinical symptoms of neonate were respiratory distress,
desaturation and feeding intolerance. This study did not find any evidence of possible vertical
transmission. However, pregnant women with COVID-19 and her neonates should be intensive
monitor and health care providers should receive strengthened in knowledge and competence in

monitoring of these patients.

Q(EYWORDS: COVID-19, neonate, pregnancy, vertical transmission .
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THE DEVELOPMENT OF COVID-19 EPIDEMIC MANAGEMENT SYSTEM

AT THAI-LAOS BORDER: A CASE STUDY CHIANGKONG DISTRICT,
CHIANGRAI PROVINCE

Puchong Chuenchom MD, M. Sc.* Sitthichai Yodsuwan B. Sc. **Thitipong Ployleaung B.P.H.***

Prasong Muenchan B.P.H.***Phitsanuruk Kanthawee Ph. D. *****

ABSTRACT

BACKGROUND: Chiang Khong is a small town in Chiangrai Province, Northern Thailand. Chiang Khong

having territory adjacent to the Lao People's Democratic Republic with many entrances and exits.
The movement of many populations from neighboring countries into both legal and illegal. People in the
border area are at risk of disease and health hazards spreading along the border, especially the current
outbreak of coronavirus disease 2019. Therefore, it is of great importance to develop guidelines for
prevention and control of emerging disease in the border areas to be effective.

OBJECTIVE: To study and develop a system for surveillance, control, prevention of COVID-19
at Thai-Laos border, Chiang Kong district, Chiangrai province.

METHODS: This study was a research and development (R&D) method by contextual participatory
design. The qualitative data were collected through in-depth interviews and focus group discussion, and
analyzed the qualitative data using content analysis and triangulation technique. Prepare drafts, reviews,
amendments and summarize the development model. Quantitative data were collected using a
questionnaire to assess knowledge, attitude and covid-19 prevention behavior. Data were analyzed using

descriptive statistics, mean and standard deviation.

RESULTS: Based on the situation and the problems in the management of COVID-19 epidemic
on Thai-Laos border, the development system was created with a pattern for the operation of the
network sector in the area in the same way. It was a model of integration of one system, using one
channel for communication, and creating public participation in disease surveillance in the
community (one community). The assessment of knowledge, attitudes and behaviors related to
COVID-19 showed that, the sample had the knowledge at a high level (mean score 10.25+1.06),

the attitude at a good level (mean score 4.67+0.78) and the behavior at a good level (mean score

K4.861LO.61). /

IHEVS19BANS : CHIANGRAI MEDICAL JOURNAL UR 14 QUURA 172565 73



ORIGINAL ARTICLE

THE DEVELOPMENT OF COVID-19 EPIDEMIC MANAGEMENT SYSTEM AT THAI-LAOS BORDER:
A CASE STUDY CHIANGKONG DISTRICT, CHIANGRAI PROVINCE

( CONCLUSSIONS AND RECOMMENDATIONS: From the results of the development of system\
for surveillance, control, prevention of COVID-19 the Thai-Laos border in Chiang Khong District, the
relevant agencies should establish a framework for cooperation as a tool for disease surveillance.
In local dimensions, there are both formal and informal working patterns in cooperation
operations. Comprehensive and flexible border health policies should be implemented by giving
freedom to set guidelines for work in the area can be self-administered. Including the creation of a
coalition of partners, networks, agencies and organizations that support border health work.
Integrated at the national level, at the level of ministry, department, province, district, sub-district
until reaching a village or border community. Strengthening the capacity of communities to be
able to manage transboundary health problems and promote guidelines for enhancing the
potential of border communities to be border health community guard volunteers.

KEYWORDS: model development, covid-19 on border management, participation
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Kaoaidoanavinlsuistonisus:1dun fractional flow reserve

§SSUSS AUNIAUAISSTU W.U.*, 8dunSss Unuiuun w.u., on.u., on.n.**

§SSUUIN I9SMUUNY W.U., IN.U., Us.0.***, dan Aalana w.u.

UNAQED

AIDULN : lutlagtuiinisnsaatn fractional flow reserve (FFR) fisesfiuviaanidonsialakiuany
awnlaieidunesgulunsussdunnsiilanadeniiinnnsesiiuiu Taensnsata FFR agfinsli
g1 adenosine  Tislgnavhlidudendeslumilavenemlfdonluidon druiferleograsiud (coronary
maximal hyperemia) Waistunnsgiunsns1aialuilagtudentsli adenosine neamwmasnidons
Tuailiidaidefodedld adenosine lulsmasnnuardesinisldasaunasndendlngiiviauniy
NI0AUAD

0NUS:aLA : \Wofnwnavesnisnsrnin FRR lusesfiuvaenideniilalaenisliien adenosine dsedu
guIalaenss (50, 100, 150, 200 lulasndy) luvaendoalalsunidudreuasiuvilagagfnumanud

avauvasnsiifien FFR < 0.80 fisziuaunsing 4 fandna

38NISANUA : umsinyifedeundadmssaninefiufeyaannesadeuiiisvesaadulsansisen
fifsevRumaondontila (30-90% diameter stenosis) MASUNISATIITA FFR Hauddeminm w.a. 2554
UDININYIAN W.A. 2564

WaNISANU : ansesiiunasndeniile 1,288 soulsadlednseslsanunaminisdneenuaiinie
1,055 seslsafiviundinsizine wuitlaesuudidsesfiunasadoniiladiien FFR <0.80 dlaiunisd
sevRviinavilnamderlanndensiuiu 233 seslsa Andu fosay 22.09 vieUssanamislusives
soulsafilasun1sngia Tnensifinaun adenosine 1Wu 150 w30 200 lulasniu wlewfieudunisli
adenosine Tuwua 50 w38 100 lulasnsy Tunasndenlalsunisudeasifiuanudvesnisfiial FFR <
0.80 910 162/793 seelsa (Spzay 20.43) \Ju 194/793 seslsa (Seeay 24.46) uazdamslrnalrulfediu
Tunaondenlalsulidiuean A nuALBYeINISATiAY FFR < 080  wfinduain 24/262 seolsa

($ouaz 9.16) Wu 39/262 seulsa (Souay 14.89)
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ORIGINAL ARTICLE
RESULT OF FOUR INCREASING DOSES OF INTRACORONARY ADENOSINE
BOLUS ON FRACTIONAL FLOW RESERVE ASSESSMENT

4 N
RESULT OF FOUR INCREASING DOSES OF INTRACORONARY

ADENOSINE BOLUS ON FRACTIONAL FLOW RESERVE ASSESSMENT

Thamarath Chantadansuwan M.D.*, Jayanton Patumanond M.D., M.Sc., D.Sc.**

Thammanard Charernboon M.D., M.Sc., Ph.D.***, Dilok Piyayotai M.D.****

ABSTRACT

BACKGROUND: Measuring fractional flow reserve (FFR) via coronary catheter is now the current
standard in quantifying the significant physiology of coronary stenosis-induced myocardial ischemia.
During the procedure, adenosine, which is an action by inducing capillaries vasodilatation to
establish maximal coronary hyperemia, will be administered. Because standard protocol now is
adenosine infusion via a large central vein, resulting in disadvantages of the procedure as requiring

a large amount of adenosine and vascular catheter insertion to groin or neck region.

OBJECTIVE: To study the effect of four increasing doses of direct intracoronary adenosine bolus
(50, 100, 150, 200 mcg) FFR measurement in coronary stenotic lesions in both left and right
coronary arteries on the cumulative frequency of FFR <0.80 at each dose.

METHODS: A retrospective descriptive research from medical record data on the FFR
measurement in patients with coronary stenotic lesions (30-90% diameter stenosis) at Central
Chest Institute of Thailand from August 2011 to July 2021 was conducted.

RESULTS: After the exclusion criteria, 1,055 of 1,288 coronary stenotic lesions received further
analyses. The number of coronary stenotic lesions with FFR<0.80, which represented myocardial
ischemia, was 233 lesions (22.09%, or about one-fifth of lesions underwent FFR). Compared with
the 50 and 100 mcg doses, adenosine 150 and 200 mcg boluses into the left coronary artery
increased the cumulative frequency of FFR <0.80 from 162/793 lesions (20.43%) to 194/793 lesions
(24.46%). The same results also occurred in the right coronary artery; adenosine 150 and 200 mcg
boluses increased the cumulative frequency of FFR <0.80 from 24/262 lesions (9.16%) to 39/262
lesions (14.89%).
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ORIGINAL ARTICLE

RESULT OF FOUR INCREASING DOSES OF INTRACORONARY ADENOSINE
BOLUS ON FRACTIONAL FLOW RESERVE ASSESSMENT

CONCLUSSIONS AND RECOMMENDATIONS: FFR measurement with four increasing doses of
direct intracoronary adenosine bolus is an alternative to assess myocardial ischemic status. Giving
adenosine bolus up to 150 and 200 mcg will increase the cumulative frequency of FFR <0.80 in
both left and right coronary arteries.

KEYWORDS: fractional flow reserve, intracoronary adenosine, percutaneous coronary

intervention
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A WIduu

n1ssnenlsavasnideniilafiu (coronary
artery disease) lagWasauIINNNAnANaDALEDA
#ila (coronary angiography #3e CAG) Wavinnng
Uszilluaiedneni (visual  estimation) Hugad
Jadnfinlunisufirinstzeravinludseidiuaiiy
JULIIVRITRUAUNADALABATILA (coronary stenotic
lesion)  l#fm3oganiianudusie (under  or
overestimation) adsmasanisindulasnyiioiv
Gosldsndmiievile (coronary revascularization) i
Aanaralaliinagidunsinisarseievaseiion
WIlANIUAIEIU (percutaneous coronary intervention
3o PC)  wiemsdsfftasidhunsindamades
waonadontla (coronary artery bypass graft surgery
38 CABG)

Tutlagtuiinsnsatae fractional flow
reserve (FFR) fisesfiunasnidenwilaniuaisaiy
wilafiolunnsgu (reference standard) lunis
Ussilutedfygneaisineveangiilanadend
Anansesiuiu mInsiainel FFR 2zgieuendy
sovduiigalavosdudeniilaidulvuiiaaglaf
11591 revascularization' ~ 91An157in1595793AA1
FFR Lﬂuﬁﬁﬂmméwmﬂmmﬁuw European Society
of Cardiology (ESQ) leulsieuuznAefunis
FFR 13lu guideline myocardial revascularization
2010 11@25%1 FFR Tu multivessel PCl Tagtanig
pgedadlolifivdngrudn fanngilavialden
970 non-invasive imaging stress test (class of
recommendation 1)’ n&aantuladl guideline e
Heglsuazanizondnldifindovstlunmnmata
FFR lusesiiunasnidentiladnuaray q dutu®
adenosine 1duans purine nucleoside ﬁgﬂﬁ%’m
Ingiwadnniwaduesiranenywdlaedininidify
vangeganthiteg1avil e AuauUiInaIdenlUds

Y] {0 o = o 1Y Lo v
aJmzneglunidrAysiudilamelaeniseangnal
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31 capillary vasodilatation &1 A2 receptor ‘ﬁlaq
a1 endothelium cell InevilimiAa endothelial-
dependent relaxation of smooth muscle cell e
adenosine amqwé Mdudenunsiisrenie

(peripheral artery) avinl¥ALAn systemic vasodilatation

=

WAAINAUATTID  hypotension  lalawidl

adenosine aaﬂq%ﬁu coronary capillaries Az
TAn coronary capillaries vasodilatation Lt
Dumsiiudenldidesnduiemlanseriliin
hyperemia of myocardium cell uaﬂmﬂﬁ adenosine
frengnskIu Al receptor ﬁagjﬁ atrioventricular
node ¥l¥iAn transient AV block léidleldsu
intravenous %38 intracoronary adenosine dnaay Tu
agUnivasniaeniilassiiautoregulation  lawy
sruuUszamsnlud@vinlvidl arteriolar tone agszRu
wilwhliileTa pressure way flow veudenlunaen
Beatladudy wdrhumasmdunsinaznuin
AuduTUSsEWIng pressure uay flow Bhallduys
mufududunss widlelafiisvinliia coronary
hyperemia  1#1An maximal ~coronary  capillaries
vasodilatation  Img/laf intracoronary %39 intravenous
adenosine  drip  AarNUn ANUFURUSTYUING
pressure  wag flow Frzuvsautudusnuay
Eunse detuiadufiunvesnisldadndiuves
pressure (Pd/Pa 39 ratio of pressure distal to
coronary lesion divided by pressure of aorta) i
Lﬁm%ul,‘ﬁlaﬁ maximal coronary hyperemia 1 du
Funuendadiuues flow (1 9 Hdevein1snga fe
Fractional flow reserve : FFR LLGiSLuﬁn’N‘lJﬁﬁ'aLﬁaiﬁ
adenosine Uil maximal coronary hyperemia 12
anunsaldrndndiues pressure undudunuluns
AuwrnlAnszAuduiusszning flow  Au

pressure WLTUEUATILA)
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M3Naens9dn FFR ildAnfigneesiign

[
= 1

Tuiuediunsilainddadiu Pd/Pa  Tuvauei

vinanLdaniilall maximal hyperemia lnesnnsg

N5 adenosine  T9ALAA coronary  maximal

hyperemia  Tutlaguuf @a N3l adenosine
neALdIMRaeAEann1UInlng (large  central
vein) leA femoral vein, subclavian vein Tuauin
140 mcg/kg/min Fagiaansld adenosine fidivu
Us39 6 mg WM 2 <o luwilsviaen (vial)
Useana 5 89 6 naeafiagyinliiAn maximal
hyperemia  lUszanas 2-3 wndt dcluuneadaluy
vuedldf intravenous  adenosine  ievinltiAn
maximal hyperemia Tufiganuin A Pd/Pa fans

=

finsilasuuyas¥u 9 as 9 (fluctuation) 1a13dl

[ YY)
Y RY]

X o oo < . <
V]QUUGUUﬂUaGﬁ']LTﬂUﬂ’W metabolize ¥1139NT

N

[

UAU A2 receptor TBdLARZAU WBLIAANAANYLY

satvulvgnfioleAn Pd/Pa ATRleNIA1IRNER

q

fatonduen Pd/Pa fiegluniaz maximal
hyperemia Aeteilud FFR tase © daulunsdli
14 intracoronary adenosine bolus Weviliidn
coronary  maximal  hyperemia  1jus sBaLen
A1 Pd/Pa fislesniiandu Pd/Pa Aielsiilestly
A1¥ maximal hyperemia 7o WJuA1 FFR vs
seuRunaondoniilatiuguiy
Mnnsiiesgndlunsnsain FrR t
fanauuzlild adenosine vemsnuIATBIMUAN
nsasazaIeNIvaonlaen (infuson  pump)
nsnasaldonailnglaunvasadsnsn femoral
¥30 subclavian *~ FdldazmanlunsUfua uwnd
Hvi1M1snsIain FRR ddulngfReilenly adenosine
HuagaIuialald I viaenadenlalsunslagnss

(intracoronary bolus) Tuauasig & AuRssiees
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{Adoudaziiu’ - aunszvisla.a. 2017 119
Auledamnauunndlsaialawisansowdniludiu
989 expert  analysis 3aldenduuzinisaiu
seuUBe) adenosine TlduNSIA FFR #8733
intracoronary bolus ﬁaaﬂmzo
aonvulsansrenldizutinisnsiataa
R anldludelsadudonilafiuiifinigiu
30-90% diameter stenosis  31NN1TUSELTUAIY
dreniioUsznaun1sReswIna further
revascularization  Sausdwne w..2554 Wugu
nlng protocol  Uszanaufeuaseniievesnisli
intracoronary adenosine bolus ¥aW9@a1UU AD
4 increasing doses 311 50 Ju 100 D 150 Ju
200 lalasnsy (mcg) defansandaudisunsia
uisnsngian n.a. 2564 wuin SEUaeTlasuns

%579 FFR lUudan3n 1,000 518 satudadulonia

'
a o £

flaviteya FFR  vosiheluanntudaudu real
world daily practice filduiinliuimseiiiey
funs@nuitdulngifu experimental  study
YOI NUTENA
JnnUs:avA

\WeRnwinavesen adenosine AlHlAEASS
lunaeaidenlalsun3 (direct intracoronary bolus)
fiseduracng 9 M (50, 100, 150, 200 Tailasn3a)
Turuzyinnmsnsadnan FFR - lusesfuvasniden
Wl udnewasiuen Tneasfnumanudaye
(cumulative frequency) Y9an1571A1 FFR <0.80
dlelw intracoronary adenosine bolus Tl

WLUAINET?
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38N1SANUVN

WumsAneiTeilamssaun (descriptive
research) 18R UNINTIAIAAT FFR  #ned STy
adenosine ITngnsslunaanideniilalalsuslaaiu
%’aaﬂaéjauﬂﬁq (retrospective cross-sectional study)
MnnyseilsuaglusesnuNanmyiinan1ssnwlsa
NaOALaenAILA (catheterization  report)  Laers

NN (Study flow) (gﬂﬁ 1)

Us:gINsIIa:NaNeIdE v

HUaely (inpatient) vasandulsanyien
fflsanaanideniilafiu (coronary artery disease)
7lesunisindnsiavaemdenilonaziinig
as99iRAn FFR  leUsznaunisfiansanlings
Shwiudenluidsanduiletala (coronary
revascularization) ﬁgﬁLLﬁi?{ﬂmﬂm W.A. 2554 U
AINHIAN W.A. 2564

WNaIN5ARLLN (Inclusion criteria) :
1) 21g1nn31 18 U
2) gUrelsavaaniieniilafu (coronary artery
disease) fifiUasifudanufiu 30-90% diameter
stenosis  91nMsUTEIURIEE1ERT TlESuns
n352970A1 FFR 1nenslY intracoronary adenosine
bolus protocol ﬂiuﬁgq 4 yue (50, 100, 150, 200
mce) viaalasuldasuis 4 vua usldSuagraiias
1 9u1Av83 the lower dose (50 %38 100 mcg)
sadulasuegneiles 1 9uInYes the  higher

dose (150 39 200 mcg)
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cionsUs:zI0UAN fractional flow reserve
\nausINsAneen (exclusion criteria) :
1) lasunsesiainan FFR lmenisld intravenous
adenosine infusion protocol

2) seelsafiilu aorto-ostial lesion (iaaiiﬂﬁaq
Tug9 3 mm UsndnaIn ostium vo9 left main
730 ostium 84 right coronary artery) %390
diffuse lesion (se8lsafifinnuenininnin 20
mm) 21
3) fUaofeglurae ¢ Yuusnwes acute ST
elevation myocardial infarction
UgIIAWN

n1swUsnguegdulswuniu 2 nguds
A1 WHO  definition of elderly” #ifviun
faseny Aedhefieny >65 U

Body mass index (BMI) Lusa1al
Centers for disease control and prevention (CDC)
Uszimmanizewin1 Aidmvun BMI 225 kg/m’
Ju overweight Wesifudrufvrasvasniden
Wilaldinasives ACCF/AHA/SCAI 2011 Guideline
for percutaneous coronary intervention I@sﬂiﬂjﬁ
Jusesfiunaeaideniilelunasaiienwiled
lailavioluy (non-left main disease) W01
Wesidudaufivvesrasaideniilasinnis
Usziduaiuaen (percent diameter stenosis
by visual estimation) i =¥esaz 70 way >¥ouay
50 nsdifusesfiunaenidenilalunasnden

Y

Fladuviawuuy (left main disease) 39aziiain
fdvdrAagnisadtinaaslasunisvia myocardial

. . U 4 dl ¥ o a o
revascularization sall iieliau1sauNaIve

AlTgauladelunieedin
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N1s30A1 FFR

WN5IRAY FFR @unsayiiiuidulaen
wasiivndu (transfemoral)  nioidudonunadi
foile (transradial) Aldnszondefiugrumdnnig
ety nsdifivhsumaduidenunsiivinduisy
INNITUNUEULRBALAY common  femoral
artery seiduunaudiaenld 0.035” guide wire
nlvwaananienduunseanuaild vascular
sheath W9 6 %30 7 French Wluunu ant
#@9nd18aIU coronary guiding catheter YuUm 6
%38 7 French ﬁl@iﬁglﬂm (without side hole)
asslansasauiale (Wendnduanis?i Pd/Pa
f¥neenundimsmnitmnunduase” Wild encage
ﬁcoronary ostium (left main coronary artery T4
Judkins left catheter @3u right coronary artery 1%
Judkins right catheter) ¥inns@ndviasnldoniala
dieldiiusesfufiosiinista FFR s1uauses
fosaesinfiviiyudsainfuiodufinan
vadoulnalsiduniw d9du (controlled
angiogram) 9 ntUYNNTLdouse pressure wire
(PrimeWire-Prestige, Volcano Corporation, San
Diego, CA, USA) fushmeuleavenniosin FFR
W&17n1g calibration  Avzdunisndeuiiazein
nN15M57949m FFR sold lngazdnislu
nitroglycerine 1A 100 4 200 mcg 1919119
asadonlalsutiynadadounista FFR ileldu
ANSaANISUALNSIFIveIraantaaniala
(vasoconstrictor  tone) ”  w&amusaenasii
a1sazans normal saline Ussunas 10 cc. Lo
n1sanla (flush) nitroglycerine W30@157USIE
(contrast  media)  fle1afanandenisly
anwauiila uwdidenany pressure wire Algi

n15 calibration  138uieunadnlu guiding
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catheter ﬂuﬂizﬁﬂ pressure  sensor U84
pressure wire agjﬁuﬂmmaﬁ guiding catheter
Useganad 1 89 2 mm. 1lulu ostium ves left
main coronary artery #3® ostium Ue4 right
coronary artery WaviIng equalization
pressure 3¥%174 tip V84 guiding catheter AUA?
pressure sensor 89 pressure wire Ml3EUS0Y
Judunsndendiaginnisiad FFR soly
n13inA1 FFR v03s0sfiuasnidoniiala
(stenotic lesion) 13191NN"5a0A pressure wire
i 1o pressure sensor 8giag (distal) N1
distal edge ¥0950UAU UTeUNU 2 LURLUAT LA7
nazduliitinsvenefvendudondeslundiile
wilaografiuf (maximal hyperemia) Tnansli
intracoronary adenosine Tuauia 50, 100, 150,
200 mcg intracoronary bolus AIBANTING?
Uszanainlien adenosine wrwnluly guiding
catheter  sravualu 1 3undt audenisli
d158¥aie normal  saline  Uszuiaw 10 cc.
agemnSuduiuiierinisla adenosine o9
gapaindoasluatsaiuiilandiingi pressure
distal to stenotic lesion (Pd) #i¥aléaan
pressure sensor U pressure wire W1IAIYAT
pressure of aorta (Pa) fiimldanarutaneves
ouiding catheter #is¥fuTwIn adenosine 4
sedusInadearldan Baseline Pd/Pa,
Pd/Pa50, Pd/Pal100, Pd/Pal150, wag Pd/Pa200
penum LAy lage Pd/Pa Aidaldrnddian
(the lowest Pd/Pa) 21nA151# adenosine wu1A
A9 URINE1IT19AUN Fio A1 FFR  983508fU
vaendenilafisdesnismsutiues vaden

o w

agslitisdAgy (significant or ischemic FFR)
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Tngd1inAn FFR 19 > 0.80 §1971 se8fuviass
& LY} gj 1 o Y a % dy LY}

donsilatuldvinlmiinniignduiiedlavin
WBOATULANAINTBYRAUNY (nonsignificant  or

=

nonischemic FFR) wsininialg < 0.80 azfion
= = CY gj o Y a 4 ﬂy
soufiunasaaonialatuyilmiinngndiuile
Wlatleny (definition) w09 FFR 1 Ao dadiu
Y9N3 avendeniiuinian (maximal coronary
blood flow) lunsalniisesAunasaidsniala (na
presence of coronary stenosis) liguAuN1SlauD s
a PN N YA Y a & da a
Heanunfgaluiduidoniduiiniundauyigiu
1lifisesRu (hypothetical absence of stenosis)
nsnsaadn FFR  Tusesfunladle aorto-
ostial lesion %38 diffuse lesion @a1UulsANTION
Heuld intracoronary  adenosine  bolus L%W&j
naonLaen coronary artery 9AIULEIYLAZYI
1A8ATIRILATUN.A. 2554 LievinlALAA maximal
hyperemia @9sanuTuun1sly adenosine as

1S 1ElY adenosine  luiAunilavasalaslng

=4

protocol  Uszunaunoun3nileazli adenosine

[y |

Tnensslunaonidenlalsun3fiseiuauinnan fu
(50, 100, 150, 200 lulasny) viavaemdonitile
Auge (left coronary artery) LagnaonLanRlla
AU (right coronary artery) lAgnI1SLAI oM
912n adenosine 14 syringe AN adenosine
970 vial 8731 1 cc (1 cc 92dl adenosine 3 mg)
WEdeansdaetungde normal saline 8n 2 cc v
Tneviliiusanaen adenosine 3 mg AoUsinns
ansavans 3 cc Mntuld syringe @Jmmiazmﬂf’f
90N 1 cc (Fazd adenosine 98¢ 1 mg) 9nty
¥nsiieanedieiings normal saline 8n 19
cc ldneuiiiusinaen adenosine 1 me sl
Ysumsarsazas 20 cc (Ao HUTuue 1,000

mcg ARUIUINTAITAZAE 20 cC 13D 50 mcg 7D
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USumsansazane 1 co) wloazlsk intracoronary
adenosine bolus ¥u1m 50, 100, 150, 200 mcg
ﬁ%@mmiazamﬁm 1, 2, 3, 4 cc AUawU
Wiilieansdnaditedinde nomal saline
firioagfu 3-way manifold TiUmasansazane
Wu 10 cc uwddainluvasadanriilanioniny
a5 UsEanarin@anun 10 cc anelu 1 Jud
ntuinsdeld fush) aeanuitlagetingde
normal saline 8n 10 cc AMEANTIASIDNLTUTU
dielsihuladn adenosine AlvulFdguannaiden
lamuvuiadililaoasudiundalaglaifisnen

adenosine WwideAeglumeauiilagn
NAsSUS:ITUIUDSIGUAAIINAUUDY
KaoaidonKahaualem

€Y o a A S Ly
wnndevinisandnsivgvasaidoniilaay
° Y 44' a A v
ynmsvuinaaaeulmlngnsandegnatayang
ANYINYNARIN (orthogonal) visawiaumwINiy
ﬂl 1 v & 1 = = o
Waldlrnainusansialinusesfiurasndaniiila
‘:‘I 1 va a 1 & U
PldlaRuUSIUATINA19TDINaBALA DAL
(eccentric  lesion) Tun1sEN®IE wWNgaEIN1s
UsziiutUasidudalnufureaviannidontinla
feeum (percent diameter stenosis by visual
estimation) IA8LWNELIINSIUSBUTBULEURY
¢ a a aa a ~ )
AUgNaNIeITRERURSIUSIMNAULAUNgAWE Y
dusuAud nasvedudenUndluuInaudiumes
AUs8alsa NN UTAEIUAIIEIUATLAIRU
Uswanay 1/2, 3/4 vesdurnugudnansvaudulion

a d o % a o 24
Undinunune1989Ae A 50%, 75% MuaIfu
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ety sesRuiilasunisUssduindu 70%
A Ao seuRufivsaiuinfuieunielndisedu
3/4 vpaduriugudnansveaduidonunifigian
$1984 vieseuduiilasunisusziuinfiuannnid
3/6 youdurugudnavesdudenunditiun
919990 2zlAsuN1sUSEEUITAY 80% UT 90%
Wemnilsesfiulasunsuseiluinfutesnin 1/2
yoadusinugudnasvedudeaunivhinmgsds
Aaglasunisuseliuanfiu 30% %3e 40% tJudu
wazazdolduidentilafideindesdusanuiiv
pgeilldedAAe n1siiUesidudmiuiu
(diameter stenosis) 7> %ovaz 70 luduidon
wleduduildlyviewu wiefedidudanuiu
(diameter stenosis) 71 > Yeway 50 luduiden
wladuiidurewy’
NISIRUSIUSIVTDYA

n9isuasiiinnfununadeyanniag
seilouvesiiewasiuiingieaunisaiuiala
2898010UL5ANTI9BN ATUNITWANY NTENTI
a15154av laglduuuduiindeyayule (case

record form) 7&31991ANISNUNIULBNAISTHAY

a a ¥

NuITeTiAeItes Tnefidoasddunisifv
FUTITYan19Idy Yuiindeyaasluwuuduiin
foya msrvdeumLgndaosdoya Iniudnsh
uteyalulasgeniitendiaa (Microsoft Excel)
tufindoyauaznsrvasunugndeaiiolinien

Amsunsimsizatulusensuanfneld

cionsUs:zI0UAN fractional flow reserve

nis3iAs:Kdoyana:ananld

nsnssauuteya lnen1siATeiveya
fugruresiesslaeldadfidanssaw 1nns
wanuasaudfitnaveatfusiuiunazSovay
dmsudeyanasiu druteyasoidedldaiade
(mean) LLazdauLﬁmwummgm (standard
deviation)

nMsssuisudnungtugiunisaiin
WaEyINNINAAE angiogram wwdwﬂzjm?ilﬁ%’u
N139192970 FFR  U99uasaldanlalsunsniugie
(left coronary artery: LCA) ﬁUﬂﬁjmmﬁ%’Umim’Jﬁﬁm
FFR w99uaanldonlalsunaniuai (ight coronary
artery: RCA) Tngld t-test dwsusauusraiiloay
14 exact probability test @msusauwusfiiiu
Joyanau lnevnlael p-value <0.050 J9aziie
LRI RNGRI
NISWIISMUNOIUISESSSUNISIVE
fuwyud

n9feildfunissusesnnamznssuns
WRessauMTIdeiiefuaywd aondulsansisen
wdndletuil 24 a.a. 2563 aviinifsdoiuses
011/2563 sWalasans @5 0316/CID/648
nsfnwidlaifnansznulagdenisdnuvesgie
desnniumsinundeunds uay vaueviinside
Jayaduyana Teyavnenain mavneiesuRng
nYsEIdsugUisiaznan1siivinanisaIu
lannsesutufinaiuilavesiioisidinm
sggnunTaifunnuduuaziivsnuliluaniui
wazszuudndsldlanizfidonaz{iasidos
wihdunazazlifinnsszyfeyanaluseauns

AnwY
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soRunaendenilafilasunisnsiatn FFR s1uau 1,288 so8lsa

(neon)

Aaleelvenluduneaniavassidansi 37 sesalsa

Lower dose: laisusdludy 50 mcg IC, Tuiina Pd/Pag,

Lower dose: laSuafludu 100 mcg IC, Juiinan Pd/Pa,q,

Higher dose: lasuedludu 150 mcg IC, Guiinan Pd/Pa s,

Higher dose: lasua@lud@u 200 mcg IC, Juiinan Pd/Pa,g,

(Anaan)

esuedludu IC Wisavuaien 68 sealsa

Y

lasvedluduanizauia 50 & 100 mcg IC 54 sp8lsA
lasvedluduanizauia 150 & 200 mcg IC 74 so8lsa

Widesesfiurasndeniala 1,055 seelsaninaniasizy

[ i ' i
(lesvenluiduasuavuia 391 seelsa, Liasudvuia 664 seelsa )
anwzn1andln: 21g, e, Avilananme, Wi, ananulaiings, ldiludengs,
UszIRguyns, e1nsuansmneadiln
ANz Iaandanla: Glkrlweasesfiu (@1udy, diunane, daulany),
€ o & = o & = o =l
Wosidudanudy, Srunuduioarlafiu

h A h A
spalsAnlasun15nsI999 FFR v84 soalsanlasun1snsIadn FFR va4
yaanLaanmlani1ailagne (LCA) yaaaLaaniilaniailandn (RCA)
793 spulsa 262 s0¢l5A

sUN 1 dmsfnwuansnisesiadn FRR Tusesfiuvasaientiila
FFR=fractional flow reserve, mcg=microgram, IC=intracoronary, Pd/Pa=ratio of pressure distal to

coronary lesion divided by pressure of aorta

>> 138VS18NUANS : CHIANGRAI MEDICAL JOURNAL UR 14 QUURA 172565 103



dwusduauu

WaudYNISIWUUSUIrUE adenosine bolus ds:Auyulntiaunkasaidaanavinlsuls

WanIsANUA

nuIuslsANlasuUNITASIATAAN
FFR (the lowest Pd/Pa) NUNUNILATIEVN9ADH
#931UIU 1,055 se8lsa lusnuuiliiseslsan
IASUBA I UTUASUFVUINT UL 391 So8l5A way

AV vo = ~ ! Y &
saglsanlasuamlutuliuasu 4 YuIn kAN
d‘ o a 6 1 o d‘
N28UIUIATIZNRDINUIY 664  S08l5A 11D
FIUNATILAUIVDITR8LsANLASUNIS T FFR
(M157197 1) 8NV TNNSIANSRERAUNARALABA
Wlavendwdon LAD 1nfian fe 625 soulsn
($oway 59.24) uwavdrulngdunisinfidiudu
(proximal) HazaIunane (mid) VYeInasnLaen
wala Tuwdenniswanannsaddndruluguanu
n13in FFR TuseslsalugUqeidu chronic

coronary  syndrome  u@nin1sinlusesfiudn

| Y a = o Y a .
nellAnensuselineliinenis (culprit or

cion1suUs:1ITUAN fractional flow reserve

non-culprit lesion) Iuﬁl\fﬂwﬁﬂumju unstable
angina &y non-STEMI  7ivdunuiulaiiiu
3 {ou $1WIU 24 way 40 seelsARLAEUTINRG
dwlvgiudinsidunsia FRR lusesfiudilivaeii
N15019V818AILUBAGUNTBUARINUINBURANT]
s FFR TusesfiufiinnisAundudindsain
11990870 (in-stent restenosis) 47  se8lsA
waztdunisTaduiinasainitevnalniasa
(immediate FFR measurement after stenting)
8n 4 seelse waveuninfosay 90 veINTIR
FFR Hunisinlneldaeaiuniuniavaoniion
uaa fernoral artery Sdautiosnin 10% 7i3alay

laanvanununmasndonia radial artery

1SN 1 dwnusesfiunasadenilanlasuniinsiaine FFR Asunudg o Auveivasnidonlaliuns

ALUYDITRIRUNADALRDANRI LR n (%)
LMCA 19 (1.80)
LAD 57U 625 (59.24)
drusu 299 (28.34)
dunang 314 (29.76)
duiane 12 (1.14)
LCX 59U 149 (14.13)
dUAU 81 (7.68)
dunang 62 (5.88)
dutane 6 (0.57)
RCA 574 262 (24.83)
dUAU 92 (8.72)
dunand 142 (13.46)
dutane 28 (2.65)

LMCA=left main coronary artery, LAD=left anterior descending artery, LCX=left circumflex artery,

RCA=right coronary artery
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v
T~ a

definnsandnumgiugiuniedinuay
nanaendenilelusesfiunasmdsniilad
1@sun15ms1adn FFR  vasvasnidenlalsuns
Aug1aliguiu FFR - v89rasnidanlalsuns
F1uv (015797 2) 9znudn n33R FFR - 909
wasaldenlalsuiisiueniiseslsaiiuszneuly
fedndruvennayie fsziRguyns unde
81019 chronic coronary syndrome Juseslsa
fidrunananiodiutats (mid or distal) ves
waondenilakaznisiidudenilofiu 3 1dui
gen31M53n FFR veavmendenlalsunsnudie

o w

BN IVERERNIENER

(ioNsUs:10UAN fractional flow reserve

LazaENUIIINRNTNALRasLarauTs LUy
11MIFIUYRIAT Baseline  Pd/Pa,  Pd/Pa50,
Pd/Pa100, Pd/Pal150, Pd/Pa200 ’Sﬂfl’jﬂfﬂl’] Pd/Pa

ﬁi’@i@f@hﬁ’]ﬁ@ﬂ (the lowest Pd/Pa ®sAmeAn
FFR 94508AUMA0MLA0AI A1) SIUDIdRdIU
Teniu

nonischemic FFR 9gnuINA1ftaannnisnsiaia

Y94508FAUNABALABATILANIAAT FFR

FFR vowiaeniaanlalsunsnui1dgiinigandn

%

ANNR1NN1595727A FFR U99%80mua0alAlsuns

a v

AUG 1808198

(571 2)

Hod1Ayvn19ada (135199 2)

=)
?
¥
=
©
o
E
©
o
3
o
7
RCA
6d " LCA |
Baseline 50 100 150 200

Intracoronary adenosine (mcg)

§Uﬁ 2 @1 Pd/Pa (ratio of pressure distal to coronary lesion divided by pressure of aorta) fAntu

N5l intracoronary adenosine bolus N5zAUTWIAAI9e) AulaslUTauLieUTEnIeToslsAT

YINNNSMASIIM FFR 8918008009 batAlsu13nudng (FFR of LCA) 3117u 793 S08l5Akarsas

15AfYN15952930 FFR vaamaenidonsialalalsuisanuean (FFR of RCA) s1uau 262 seelsa
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WaudpLYNISIWUUSArUEN adenosine bolus As:AUUUNOWIUNWKaDAIEDANOVIATSUNS
tion1sUs:I0UAN fractional flow reserve

01SVN 2 dnwausiugiuneedinuasnisviaendeniilavesseefunaanideniilantasuniingiain

FFR 19911a0n,a0n tALSUNSAMUDNeiguny FFR 99911a00Laaalalsulsniuen

FFR Y29viaanLaan FFR Y29viaanLaan

dnuaiiugu Talsun3audne (LCA) Talsun3duea (RCA) p-value
793 s98l3A 262 9830

N19AFHEN, N (%)

91¢ (U, mean=SD) 63.67+10.49 63.43+10.33 0.744

LNAYE 496 (62.55) 189 (72.14) 0.005

fatiananie (kg/mz, mean+SD) 25.28+4.10 24.78+4.05 0.087

LI 281 (35.44) 95 (36.26) 0.824

ANUAULATING 671 (84.62) 221 (84.35) 0.922

lodulwionas 773 (97.48) 255 (97.33) 0.825

quyms 334 (42.12) 133 (50.76) 0.018

BINTHER 0.017
CCS 737 (92.94) 254 (96.95)

UA/NSTEMI 56 (7.06) 8 (3.05)

N9aBALtAanaLa, n (%)

Baseline Pd/Pa (mean+SD) 0.94+0.04 0.97+0.03 <0.001

Pd/Pas, (mean+SD) 0.86+0.07 0.89+0.06 <0.001

Pd/Pa;o, (Mmean+SD) 0.85+0.07 0.89+0.06 <0.001

Pd/Pays, (Mean+SD) 0.85+0.07 0.88+0.06 <0.001

Pd/Payg, (mean+SD) 0.85+0.07 0.87+0.07 <0.001

FFR (mean+SD) 0.84+0.07 0.87+0.07 <0.001

Ischemic vs. non-ischemic FFR 0.001
FFR <0.80 194 (24.46) 39 (14.89)

FFR >0.80 599 (75.54) 223 (85.11)

Fuusvessonlsa <0.001
dusiu 399 (50.32) 92 (35.11)
drunansvsediulany 394 (49.68) 170 (64.89)

Percent stenosis (mean+SD) 61.41+11.25 62.37+10.71 0.229

Percent stenosis group 0.567
<70% non-LM, <50% LM 443 (55.86) 141 (53.82)
>70% non-LM, 250% LM 350 (44.14) 121 (46.18)

Wudenilafiu 3 1Eu 264 (33.29) 118 (45.04) 0.001

FFR=fractional flow reserve, CCS=chronic coronary syndrome, UA=unstable angina, NSTEMI=non-ST elevation myocardial infarction,

Pd/Pa=ratio of pressure distal to coronary lesion divided by pressure of aorta, non-LM=non left main coronary artery, LM=left main

coronary artery
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Tunis@nw dldfimualy adenosine
YU 50 wag 100 mcg Ju the lower dose
waglamuualiouin 150 way 200 mcg 1Ju
the higher dose Lﬁaﬂmim’lgﬂﬁ 2 Fauans
Anadsuardiudsnuuuinigiuresdl Pd/Pa
ﬁLﬁﬂ%{uﬁ]’mmiw intracoronary ~ adenosine
bolus  FisziuvuInciee fulaaiu3euiieu
5¥i1950815ATHIN15MI9%R FFR vesvaen
LHeAlAlIUITAIULGIBLAZAIUVINIZNUINNT
WasuwUawese Pd/Pa vosvasndonialsund
Frudreduaviiandeannladdu intracoronary
adenosine YU 50 mcg mﬂ‘ﬁfm ﬁ]’mﬁ"mﬁ'aiﬁ
adenosine UM 100, 150, 200 Mcg ALWUINAT
Pd/Pa vawasniaenlalsuisaudieazlines
Wasuwlas drunisildsunlavesal Pd/Pa
yoenaoatdenlalsuidiurntuaziinndeann
195 intracoronary adenosine Yu1® 50 mcg
mﬂﬁqmL.sz'uﬁ’ul,wiué’qmﬂﬁ'uﬁ]zw*u:i’]mﬂﬁﬁq the
higher dose Tunasnidonlalsu1TAIUYINLEIAS
vinliin1sanasuese Pd/Pa saluladn (Pd/Pa
difference between the lower and the higher
dose in FFR of LCA vs. Pd/Pa difference
between the lower and the higher dose in
FFR of RCA= 0.006+0.022 vs 0.015+0.034,
p<0.001)

>> |G&VS1ENBANS : CHIANGRAI MEDICAL JOURNAL

(ioNsUs:10UAN fractional flow reserve
9nn1sAnwrinudn luseslsaiilasy
DALUTUATU 4 VUIA 91U 391 o8lsA AziA
FFR (the lowest Pd/Pa) \AnTudl adenosine
uA 50, 100, 150, 200 mcg AU 111, 86,
82, 112 seelsamuasu uazlusoslsailasy
ofluguliaTu 4 2R 91U 664 SoulsAvziia
FFR Lﬁﬂ%uﬁ' adenosine WU the lower dose
LALUUIR the higher dose U 306 Way 358
soulsh mud1eu Tnensifiuuunves intracoronary
adenosine bolus 31 50 lUaudis 200 mcg Juiiy
AINATBINITNTIANUNISTAT FFR 9095080
thiflen < 080 (ischernic FFR) ¥ ﬂmejmﬁlﬁ adenosine
bolus AsuTa 4 MnakaznauitlFsultiesua 4 o
(31971 3)

Ms¥n1smsa9 FFR 4ot Wusfnanis
Afinnuvasndogelaglinuniizunsndoud
Sreussluseninainnisnsivinlusesfviaee
Fonala 1,055 s0815A n1nzunsndoudiny
HLNPINUNI9LAA transient complete heart block
13 a%s M51AR sinus arrest 6 ASS NSLARAIE
walakosuudunuudunas atial  fibrillation)
3 adsdsenumsnvelfioadiovegansls intracoronary

bolus TuseIwinnsnsa
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(ioN1sUs:1I0UAN fractional flow reserve

(1SN 3 Sunuseslsanasesiduavay (cumulative frequency) weamswusn FFR < 0.80 iels

adenosine Twwinafigaulusesiuvaandenialanly adenosine

FFR va9viaaniaan

TalsunSaugna(LCA)

TalsunSa1uv9(RCA)

FFR Ya9viaaniaan

seeRuiilésuadenosineAsu 4 uNA*, n (%)
50 mcg
100 mcg
150 mcg
200 mcg
seRuiildsuadenosinelsinsu 4 au1a**, n (%)
50-100 mcg
150-200 mcg
seufiuviaandanalanaiun***, n (%)
50-100 mcg
150-200 mcg

40/288 (13.89%)
50/288 (17.36%)
56/288 (19.44%)
61/288 (21.18%)

112/505 (22.18%)
133/505 (26.34%)

162/793 (20.43%)
194/793 (24.46%)

2/103 (1.94%)
3/103 (2.91%)
8/103 (7.77%)
12/103 (11.65%)

21/159 (13.21%)
27/159 (16.98%)

24/262 (9.16%)
39/262 (14.89%)

*ASUTE 4 YU1A 113U 391 seelsa *liAsuiia 4 Yum S 664 Sealsa ***sesfuvasaldentialaviavun 1,055 seelsa

asuna:onusiauwa
lngasun1s3deiilaiiasiennisnsiadnen
FFR Tuseslsanasaidenvialafidu 30-90%

diameter stenosis  91NN1SUSELAUAIBEIEA
91U7U 1,055 59815 WUNANISAN®INANY
Usemssad Usennsinds wuiwansiadidn FFR
# <0.80 MdldFun1sAseududiinasinle
néaerlavaidensiuy 233 seelsa Andu
Sovay 22.09 wioUszanamilsluiivessoslsadi
1§$Un1sns1a Ussnsiaes msdnwriinudinig
M51979 FFR  293uasadeniialalalsuisnig
Frudne (LCA) fnazwulian FFR fisindinisia
FFR wasmaantdoniilalalsulsniesniuein (RCA)
Heqa1nm1s1eil 2 asiiudnvesidudaruiu
JENINNTOYAUNADALEDANILAN AU 1B WAZ I
1nn15Useiiunleaen llunna1eiueg19d
fuddnydeaiazesuisainnsfisesfiuvaeniion

lavesnasmionriilalalsuisnieniugne

>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

(LcA) TunsAnwniiiuiien Baseline Pd/Pa #isn
niTeuRUMannlaoniilaveIiasndeniila
Talsudmafiuen (RCA)  1ugaiBuduagudn
dlolg intracoronary adenosine bolus FIWUI
A1 Pd/Pa lunnau1nvesen adenosine tudaiien
Mninegnaon Usznsilany Wuitnsanasvesan
Pd/Pa  vewmasndenlalsuisuinetuaziin
1a921nlASU intracoronary adenosine Au1A 50
mcg wndign 9ntwdloly adenosine  wun
100, 150, 200 mcg NUINAT Pd/Pa V83%asn
FenlalsunddudieazldresUdsuntas dau
N15ana3UR9A1 Pd/Pa 9suasnlaonlalsuns
Fruvtuaziandaannlé sy intracoronary
adenosine  ¥UA 50 mcg  ANTGALTUALUS
wdantuaznuin Mslias the higher dose lu
nasaldenlalIuITAIUYTINE SR RTNTanas

2841 Pd/Pa sialdladnianiias (gﬂﬁ 2)
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£
ISP A

Usensid wuinen FRR (Fausdinvaenidentes
Tundundlerlaidaenefegasuiiviooglu
AT maximal  hyperemia)  tuansnsasiale
Ty adenosine it 4 wnludadnlndfostu
Smﬁy}%ﬁmﬁlu the lower dose a¢ the higher dose
Tudndiune q fu Ysznisiisn wudn ansle

a

afluduluruianauluwdazvuinnienisiv

'
a

waﬁumﬂ the lower dose U the higher dose
Raviiesifudlonatiosnuna FFR 9idA1 < 0.80
Ao wu ischemic  FFR l@vislumasnidontila
Talsuransiladneuasilaiiutudie (51 3)

v
[ 1 Y A v A

Founnnawesudsed funsiseneunthdisail
Usznnsiinile n153deiinuiinansiaildn FFR
#i< 080 MinlERuUNsASELRAULTHAYNLE
néuorlevadensiuiu 233 seslsa Andu
Sovay 22.09 wie Ussunamisuivesseslse
Flgsunisnsadailefisuiunisidosiuade
#il% intracoronary adenosine Ad1efiunsise
YO Ea 1Y WU n15ITeTiny FFR 91 < 0.80 Tu
conventional dose’ (A15197t 4) Wiy Seway
34.60 Lﬁ'aﬁﬂmaswazL%&Jmﬁuaamﬁ%’awudw
sovfiuvmenEeniilafiaiu > 50% Fulu lumsAne
289 Jong C-B. wazamez” Tudsruaunngs 96%
Tuvasin1s3Tea8anmsdn1TuLsInuLe 67%
nsiifeyaveasiiisesiunasadoniilaiisunss
founindanaziduanvafinisidevessiny
ischemic FFR luesiuafitosndn Ussmsfiaes
AenfuUSinamen direct intracoronary adenosine
bolus 7idAUAneTuIRaen Tuusazn1siae
wazsldszauruneileisasmunzaudesy

NNUFIUNIINTNTITAAT FFR - ilagndes

>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

(ioNsUs:1I0UAN fractional flow reserve

wiudgrdu dsdrdginidedule Tunasl#i
. A o v Y =
adenosine A8 N1SNEIBIUTINMAULRARDE T
Y = Y 1 2 .
wiladin1sveneiieg19ANN (maximal coronary
hyperemia) Tidenluidsanduilerialalegsan
(maximal blood flow) lagunsgiulunislv
. A % = ° '
adenosine Ao N1TlUnIINaenLdana g
(intravenous infusion via large central vein)
laun femoral, jugular %38 subclavian vein Tu
YA 140 mcg/kg/min Feluiazainluneufus
v a | a = ° '
WwI1zsednisldatsaiuiivasaidonnnlng
U909 LUS U8 adenosine NUNTU NHIULNN
= v a o ' 10-19 a =
9T lussUseine Angng1ufnYl
YUIAYBI adenosine NALMEANTINIMADALADALA
T5unSeliAn maximal  coronary  hyperemia
AMSUNTHTIIN FFR (95199 4) dumsAnenivg
M5 adenosine NAlAEANSINVADALEDALALSUNS
25'27 gj U =7 6 a o
Tudssinalve” " dudaliinguszasAnisive
a YR A a A v )
WNYITUIT0I0U 9 (115297 5)  Wedaunauun
AT 4 2N TUIINVRINITIAE
A9 9 VoReUIEINALUAEIR adenosine Taunsa
v a = A v ) |
Nl UMaDALEeA LAl UNS I UIUIA N LB YUINA LT U
a o . 10
Tun1s39wvee Wilson R. wazemuy  tud A.a.
1990 Wiataasulunuinvuianisivagiiiugey
1Sos9aunTeNslul A 2005 7 Rioufol G. ey
14 ° PP ]
Ay dnisuugthlaldfvuia 150 meg il
NABALABANILANIIEaG 8L aLE 971 dIUNI9
A01UulSANTIDNLSUINTTATIVIA FFR  A9LiY
A.f. 2011 leLdanfasnauen adenosine Tuay
UYL 50 mcg/cc mulaesureliluisnisAnm
wardrulugidenfiaglinilu 4 ssavaun A 50,

100, 150, 200 mcg 11MadA
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& rantuilnuidefily adenosine Tuseiugads
720 mcg #3338 De Luca G. uazay
qunsytsda.a. 2015 7 Adjed]  J. wavamz
fivn1s bolus intracoronary adenosine 9 dose
@, 12, 20, 60, 100, 160, 200, 300 waz 500 mcg)
siuMsin doppler flow velocity lunasnidion
wilanudne (left coronary artery) 20 L&u Lag
naonialad1uvln (right coronary artery) 10
Wulugtae 30 518 AflsesAunasaideniinladi
Wesidudaufiu (diameter  stenosis) i
20% ewuin dose 200 mcg @15U left coronary
artery wag dose 100 mcg @3 right coronary
artery  fifteanoudafiazyinlinls >95% maximal
hyperemia lagiNat19LABIIINAITATINUDUUAE
Tnaen FFR #ildléiineann intracoronary bolus
7l dose qaﬂ’j’n‘i Favurme adenosine 1A
200 mcg @93 left coronary artery wagliiiiu
100 mcg dm¥u right coronary artery lagn
10191909 lUUNAIY expert  analysis  UU
website U839 American College of Cardiology
luside FFR in 2017: Current Status in PCl
Management Snene’” wanedadaldled
Auuzi1InAIslilduy single highest dose bolus
7l 200 mcg dW3U left coronary artery uaz

100 mcg @S right coronary artery luiag

[
=

130113 0711A598L5U dose NHNINTUINDULED
ADYY LU dose TU NAIINTRALULUNVUINUDS
adenosine Twdnzaueanun Ll A.f. 2017 wad
ﬁuﬁé’qﬁﬁi Yevinn1sAne Y adenosine Turaan
& a a I o °

WoalalsunslagaseluruiniiaendiAiuugin
2 1 a v 19 d v
AUTUNITITEUDY Jong  C-B.  uavAmy  9INA

adenosine g4flavuA 800 mcg

>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

(ioNsUs:1I0UAN fractional flow reserve

dunsanulsansasenti protocol Uszue
LﬁaUﬂéwﬁgwaﬁmﬂﬁ intracoronary adenosine
bolus U8I9E@IUU AB 4 increasing doses 210
50 +0u 100 1w 150 1fu 200 mcg Tamanaen
Foalalsundilvionazilvinuinaen azdtuin
a1fiasandeya 1,055 seelsa vesanUulsa
N529ONALNUIN NS intracoronary adenosine
Tuaua 150 wag 200 mcg gvinlan Pd/Pa Tu
sesfunanaldonitilaniuaidnsanasnells
8N (119197 3) Fedanaanniudl Pd/Paso uas
Pd/Pa100 wAediA1 > 0.80 walndunalatdu
fifh < 0.80 fazuaniin sevfiunaendeniilatiy
fnavinliiinn1agmlavinidenasalazaunis
IRsumssSnwalemsyi coronary revascularization
siolu Apal¥ intracoronary adenosine LilgauA
50 way 100 mcg  nunasaldonflalalsuls
Fuan (RCA) udamgaifiainidfasyinlvissdu
amgilaraden (myocardial ischeria) Iisnnn
ATuA34 (underestimation)  wagviTligUaeide

Tonalasun19¥1 coronary revascularization

ya o <

(undertreatment) e 9nNANSANYILAITELAY
PEAUNINAOITUNIR intracoronary adenosine
TUaufsaua 150 wag 200 mcg  Tun150s190

FFR 99911a0Aa0n AU ALY
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MuUATedduaudITeLTans s un
(descriptive research) tunisiiudeyaiadang
lnaiiudoyaainauiivinuszdniu (routine daily
practice)  lalvideyanuraulaauusenisaail
Usen1si 1 1589071552999 FFR - 1aennshn
adenosine Ingpsslunasndonlalsursuududn

a ) a ) )
n1asnudsuantnilaluainnistonisly
adenosine nAIIYNIRADRALEBAAN I lABATI
Tnedldafme 19 adenosine  TuUsunutesnin
wazlidesldasarwdnlunasaidonailng uae
ANNIILWNSTNTBUINNNSTABINILa ldaneaIu
wilunasatdonalugdnaiy Usznish 2
= ° v oy oA v E oY)
Weosannisvintimdudennsslunduilala
YY18FUAUNTUTINTIA adenosine  Taanng

174 A v -&J Y] 1
pavAuIvaLdULdaniaslunaulianilane
adenosine tluildnwaurdy dose dependent
Aaunlit adenosine Turuiaivusetiuldanayii
Indudenclaslundruilorlavenedilaladud

viliinen Pd/Pa inaaiadeuguiuaiiudy

(%
v o € Y o v

339 asdwiiliunnddvininanisaiuniala

(interventionist)  395nAIAINMINLSA adenosine

Turualdinduluises ) Auragsinlian Pd/Pa

'
a

anasléidenquionn Pd/Pa  fiddign (the
lowest Pd/Pa yi3oen FFR Hu1a9) ArsaeiAntuil
adenosine  vurnfigefian usiileanfiansan
Hoyaiildanmsidetiaznudn an Pd/Pa isfian
(the lowest Pd/Pa w3osn FFR) tuanusoufini
adenosine WA 50, 100, 150, 200 mcg 39
\Andi the lower dose Wigufiu the higher dose
laluauifnefutiudesndoyadidy
observational study w9IN1s@nIUUNUIN Stage
amnsaLAala

of maximal hyperemia

>> |§&VS18INBANS : CHIANGRAI MEDICAL JOURNAL

(ioNsUs:1I0UAN fractional flow reserve

adenosine 4 szduTwAIna ludndiundudd
TndlAsaiy Usenisfiany nsideinuinnisi
adenosine  TuszAuruniigeduluudassedu
YuInIsLiunuiazrauvesn1siisl FFR - <0.80
(the cumulative frequency of FFR <0.80) fitae
n53T98ui1sesRunasndenihlatuyiiliiin
aAmzlavinden (ischemic myocardium) 34l
nanan1sAnaulalaenyinn1ssnelaen1sinnis
Shwnfindenldidsanduierle (myocardial
revascularization) ldinagidunisyinisansvens
wasadenlanseridanadsvasniden
wilafifiudu sruvanunsandiasuesdn Pd/Pa
dlol¥ adenosine luwua 150 wag 200 mcg 7
1150579 FFR vasviaenidonlalsundvailedne
wazilau ﬁ’jmﬁﬁﬁﬁmuzﬁ’mmmm adenosine
fnnzaueenulud a.a. 20177 39115957930
FFR wosvaenidenlalsuasiuwiniulildnisin
adenosine Tuvwialaliiu 100 mcg Alganaund?
Fanadedu Tnefiurvesdinuzirdunann
Asanwin FRR Tunasmdenmilafiiouunine
Tesidudmnuiulda 20% lagtnainvasn
Wladu2n (right coronary artery) 10 tdulu
FUhe 30 51916 FedoyaiildannnisAnuives
antutuduseslseluftasiifivofidudanufiu
Faust 30% Fulundunuinnisnsaaia FFR veq
naeatdaonlalsuirsaiuvinlaeldnisida
adenosine Tuwinm 150 wag 200 mcg tufinns
dinmudazauesnsiid FFR - <0.80 waziiiy
Auasnsalunsitadennelaviadendiin

a A CY Q‘Jl Vddy
sovfiunraenidaniilatulanuu
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(ipnsus:1duA fractional flow reserve

OISIVN 4 fegrunmsAnwlunlsemandaani e afnwUSunaen adenosine NvNviaendanlalsuns

Tnensaievivilinne maximal hyperemia Tusyminsivinmsesainan FFR

- YU FuIuseslsa -

A 3de o e NAN1SANEN
ofluGuld 9 FFR

1990 Wilson R RCA 2, 4, 8, 25 n1319% adenosine bolus 16 mcg MeviapAdeamIlasuseLay 12 mcg
12 mcg NsvaeadeaRIlanIurNE@NTaY AR maximal hyperemia
LCA 2,4, 8,
12, 16 mcg

2000 Jeremias A" RCA 15, 20 61 A5 adenosine W vaasadenilalalsuisleensddvinaiiouminiung
mcg Tmmaendens fiftewdutosyiduiildiadesninnisldmmasnidon
LCA 18, 24 i
mcg

2003 CasellaG'”  Both a3 115 adenosine Wimaaenideailalalsuslaeasdagiinvuinui
16,24,32,40 40 mcg thuflanaaensouagynlnAnnsvenesvemasndondesluiile
mcg Iginnnhmstiluwmadising

2004  Lopez-Palop  Both 50 n131 adenosine wuUn 15-40 mcg Wi lunaenidaniilalalsuiiniugie

R 0,15,30,60,9 uazaua 10-30 mcg Wlunasadoniilalalsunsmurnlaenss ldaanse

0, vl#iAn maximal hyperemia laluseefiunasndenladulvg)
120,150,180
,210 mcg

2005  Rioufol G Both 40, 108 n1319% adenosine wuA 40 mcg Wnlunrasndenialalalsundvinlwusediu
100, 150 M FFR Idpanapdeuluimisludvessesiivmasnidonilafiauuiunais
mcg daunsling 150 meg taagliian FFR ﬁgnﬁam'jﬁ

2011 DelucaG.”  Both 60, 50 N34 adenosine W lunasadenwilalalsuiduinaudewuin 720 mcg Ty
120, 180, ¥inlven FFR anasegssialdos uaziiiasiusivesiheifidn FFR<0.75
360, 720
mcg

2015  Adjed; 1% Both 4, 12, 30 n1319 adenosine Au1A 200 mcg Tunasaldianilalalsunsmudionag
20, 60, 100, au1n 100 meg Tunasadenalalalsunsaurnaiunsaviliin maximal
160, 200, hyperemia lalpaiinnatnadessios
300, 500
mcg
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(ionsUs:10UA fractional flow reserve

. U FuIuseslsa .
Ad. {398 . : NaN1SANEN
v ofludunld 9 FFR
2017 Rigattieri S\ Both 621 A5 adenosine Tngasaaasnideniilalalsundvilminn1ig
(Meta- low dose 15- hyperemia l#tfoeninnslimavasnidend Inedanadovesnin
analysis 80 mcg uANGNIYBIA FFR Seminanadesia=0.02, 95%Cl 0.00-0.03, p=0.020
IC vs. IV high dose 120-
infusion) 600 mcg
2018 aiti 5.7 Both 781 sl adenosine Tnensamanaendeamlalalsusluruaiidesniy 60
(Meta- low dose <60 mcg azleiAn FFR ﬁgﬂﬂ’iﬁmﬂﬁﬁ%mmgﬁﬂ’h 60 mcg Tnedanadeves
analysis mcg AMULANANVBIAT FFR =0.02, 95%C| 0.01-0.03, p<0.001 Hatinsli
IC vs. IV intermediate guatiosndt 60 mcg Swmmanusesfiuiiftuddymendiinldiesnin
infusion) dose mslfimwInannndn 60 meg #e (OR 0.57, 95%Cl 0.40-0.81, p=0.002)
61-149 mcg
high dose 150-
720 mcg
2020 Jong C—B‘(lg) Conventional 1,163 ﬂaﬁuﬁ%adﬂﬁm’mwuﬁ'} FFR<0.80 Tun1514 conventional dose
dose adenosine f® 34.60% %Wsﬁuﬁulﬁu 41.80% ol high dose
RCA 100 mcg adenosine laasadenalalalsunilngnse
LCA 100, 200
mcg
High dose
Both 400, 600,
800 mcg

LCA=left coronary artery, RCA=right coronary artery, Both=1ts left uaz right coronary artery

1
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(ipnsus:1duA fractional flow reserve

01SIVN 5 fedranisdneludsemalneiluladmiaiuideiiafneusunuen adenosine  Al¥inAg
nasadonlalsunslagasaieyinliinn1ig maximal hyperemia waiin15l#en adenosine

N19INADALADALALTUIS LAYATILUSEININVININNSATIIAAT FFR

IUIUTOY
. Ll z av
Ad. {39 ) Tsn Wawuaensivey
Y = v
afluFunldy de
90 FFR
2011 S31ium RCA 18 fia 71 AnwdUeifiesiduinisfivvemasndeniilaUsyana 50-70% ey
o (29) Y O , -
AU 24 mcg 581319NgUNLY FFR-guided fungaiily angiogram-guided PCI lnefinn
LCA 36 &9 NaN133INEI9 9 WhaulazAlgIeInNATIRaN1S
42 mcg
2015 ARNg Both 60, 80, 8 finwn13n FFR Tu jailed side branch wasvi stenting Tu main branch
ao o (26) , Y y o . , .
IVYLIDITITU 120 mcg dusaudn levnnia FFR Tu jailed side branch ¢ 20.75 agvi PCl Tu jailed
side branch ¢
2017 UNAA Both 100, 13 Anwinsia FRR Tuftheiifivseiadulsavaendeniilagadudsundusila
, @ Mo . L .
drungNa 200 mcg STEMI fAldsuns§nendae fibrinolytic Wunadusa nedldfiennisiduuiu

wiheng18n ldinngilanevseladuindamesunse Snanisvageu
aussanhlasenisiiuaienulenaun® mnviinsandnuinvassden
wlafunnnsusslumneaemunnimieniiuiesas 40 gUheaglasu

57n FFR sioll

LCA=left coronary artery, RCA=right coronary artery, Both=114 left Wag right coronary artery
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FFR  veasaidenlalsundsiuvidulunig
nyUuRnu1azli adenosine lUaudswuin 150
wag 200 mcg LWULAEIAUNITRSIATR FFR 989
vaendenlalsuisdiudieidosanifiy
diagnostic yield U83n13601533NU ischemic FFR
7l < 0.80 Wi
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ORIGINAL ARTICLE
DEVELOPMENT OF A DECISION-MAKING MODEL FOR TUMBON HEALTH PROMOTING HOSPITAL PERSONNEL
TO PROVINCIAL ADMINISTRATIVE ORGANIZATIONS

[ )
DEVELOPMENT OF A DECISION-MAKING MODEL FOR

TUMBON HEALTH PROMOTING HOSPITAL PERSONNEL
TO PROVINCIAL ADMINISTRATIVE ORGANIZATIONS

Boonme Kaewchan M.P.A. * *

ABSTRACT

BACKGROUND: The pilot study in Chiangrai province. It was found that 61.80% of Tumbon

health promoting hospital personnel was at the level of uncertainty. Almost all of them require
more information for decision-making. Therefore, there should be a decision-making model for

public health personnel to make more effective decisions.

OBJECTIVE: To develop the decision-making model for Tumbon health promoting hospital

personnel to provincial administrative organizations.

METHODS: This research and development have 3 phases as follows: Phase 1 to survey the
decision-making data of 300 public health personnel. Data were collected using a questionnaire
and analyzed by frequency and percentage. Phase 2 to design and verify model 2 step, step 1
design model via qualitative research (Grounded Theory) from a working group of 30 people, step
2 verify the model by a sample of 738 public health personnel using a questionnaire and
confirmatory factor analysis. Phase 3 to study the effectiveness of the model using quasi-
experimental study designs, with a sample size of 40 people/ group, data were analyzed by basic
statistical, frequency, percentage, mean and standard deviation, statistic reference z-test,
independent t-test and Effect size of Cohen's d.

RESULTS: The decision-making model found that in phase 1, the decision-making situation
towards the 41.00 % not transferred, 34.00 % were unsure, and 25.00 % were transferred
respectively. Phase 2 found that there should be 3 categories of learning issues: legal,
organizational, and personnel, of which 3 factors were the confirmatory factors. Phase 3 found that
the proportion of indecision in the experimental group was less than in the control group
significantly (p=0.021, ES.= -2.23). As for the mean of knowledge and attitude, it was found that the

model had an effect on the mean score. The experimental group was higher than the control

)

roup significantly (p=0.001, 0.003 and ES. = 0.75, 1.31, respectively).
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ORIGINAL ARTICLE

DEVELOPMENT OF A DECISION-MAKING MODEL FOR TUMBON HEALTH PROMOTING HOSPITAL PERSONNEL
TO PROVINCIAL ADMINISTRATIVE ORGANIZATIONS

CONCLUSSIONS AND RECOMMENDATIONS: A decision-making model for Tumbon health
promoting hospital personnel to provincial administrative organizations. It's an effective model that

can be used as a guideline for learning management in public health personnel in the province.

KEYWORDS: decision-making model, Tumbon Health Promoting Hospital, provincial

administration organization, health personnel, transfer of affiliation, decentralization

\. J
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REVIEW ARTICLES
MAXILLARY IMPLANT-ASSISTED OVERDENTURE

MAXILLARY IMPLANT-ASSISTED OVERDENTURE

Natthaphorn Sirisereephap M.Sc. (Clinical Dentistry)*

ABSTRACT

Complete dentures are widely used for edentulous patients. Looseness of complete
dentures usually occurs in the lower arch. Therefore, dental implants can be used to improve
retention, stability and support. Two dental implant-assisted lower complete dentures have
become a standard method. Numerous researches confirm its high success rate. However, there is
not sufficient data regarding treatment planning of implant-assisted upper denture. The purpose of
this article is to collect the data about implant-assisted overdenture such as indication, type of

attachment, number, diameter and length of dental implant, as well as major connector’s design.

KEYWORDS: maxillary implant-assisted overdenture, overdenture, dental implant
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SCREENING AND PREVENTION OF DEPRESSION

IN EXPECTANT FATHER: NURSE’S ROLE

Jiraporn Nunchai M.S.N*, Aysha Sukkasem M.S.N*, Nanthida Namracha M.S.N*

ABSTRACT

Adaptation to the role of fatherhood may cause the father to feel conflicted in the role
adjustment, lack of self-confidence, physical and mental changes can cause a sad mood and
develop into depression. Depression in expectant father tends to increase worldwide. In Thailand,
it was found 13.40% , during gestational age 28 weeks or more. Factors related to depression are
personal factors of an expectant father, marriage and pregnancy factors, psychosocial factors and
biological factors. Expectant father, who have depression will get weakness, decreased interest in
sexuality, change in appetite, sleeping disturbance, separate, use alcohol or addicted, and have
suicidal idea or attempt. Such depression affects to expectant father physically and mentally,
pregnant woman and fetus, also to the newborn. Therefore, nurses play a role in screening for
depression in expectant father by taking a history, assessing depression symptoms and examining
laboratory. It includes prevention of depression by providing emotional support, appraisal support,
information support, and instrumental support so that the expectant father can adjust to the role

of the father appropriately.

KEYWORDS: screening, prevention, expectant father’s depression, role of nurses )
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