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Original article

Comparison of the Effects of Corticosteroids in Late Preterm Pregnancy

at Buddhasothorn Hospital

Yuttana Chanwaro, M.D.

Department of Obstetrics and Gynecology, Buddhasothorn Hospital, Chachoengsao Province

Abstract

Background: Preterm birth is a significant factor
influencing the morbidity and mortality rates of
newborns. Common problems can be associated with
complications of the respiratory system. The
administration of corticosteroids in women with
threatened late preterm delivery can help stimulate
fetal lung maturity. Furthermore, corticosteroids have
been shown to exhibit efficiency capacity when used
for preterm labor and delivery before 34 weeks of
gestation. Thus, the researcher endeavored to study
about corticosteroids efficiency for preterm labor and
delivery after 34 weeks to decrease complications in
premature babies. As a result, the developmental
quality of mothers and infants can be enhanced
moving forward.

Objective: To compare the results and effects
between 4 shots of corticosteroid injections group
and inexperienced group in late preterm infants
(34-before 37 weeks gestational age).

Materials and methods: This research was a cohort
study accomplished by collecting data from medical
records. A total of 249 persons comprised the
retrospective study sample of pregnant women

during 34 weeks and before 37 weeks of gestational

age. There are 4 shots of corticosteroids injections
group and an inexperienced group, comprising 119
persons and 130 persons, respectively. Moreover,
comparison was carried out in terms of respiratory
complications such as respiratory distress, transient
tachypnea of the newborn, severe sepsis, jaundice,
hypoglycemia, etc.

Results: From the study, the results revealed that
the pregnant women group who received 4 shots of
corticosteroid injections showed a rate of neonatal
respiratory distress that was statistically significant
for 8 persons (6.7%) compared to 26 persons in the
inexperienced group (20%) (p = 0.002, relative risk
= 0.34, confidence interval = 0.16-0.17). Furthermore,
respiratory distress syndrome, Transient tachypnea
of the newborn did not show any difference or
statistical significance in the results or other
complications.

Conclusion: Administration of corticosteroids in late
preterm pregnancies significantly decreased the rate
of respiratory distress.

Keywords: late preterm, corticosteroid, respiratory

distress
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The Effect of Coloring Mandalas on Anxiety and Attention—Concentration:

A Case Study of Freshman Undergraduate Students at One National University
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Abstract

Background: Anxiety is a normal reaction to stress.
But high levels of anxiety can cause attention-
concentration problems and lead to inefficacy in
performance. Thus, anxiety reduction is a significant
topic to improve attention-concentration ability.
Objectives: To explore the effects of coloring
mandalas on anxiety and attention-concentration.
Materials and Methods: This case study was a
quasi-experimental research study in 39 freshman
students divided into 2 groups: the control and the
experimental (coloring) groups. The experimental
group attended 8 sessions of mandala coloring
activity. Anxiety and attention-concentration scores
were measured by the TMHQ-anxiety domain and
the Digit Span test in a pretest-posttest format.
Descriptive statistics, the Mann-Whitney U Test, and
the Wilcoxon Signed Ranks Test were used in data

analysis.

Results: No statistically significant difference was
found between pretest and posttest in the anxiety
scores of the experimental group. Therefore, we
further divided the experimental group into two groups
of different anxiety level: a group with normal anxiety
and a group with high anxiety. It was found that the
anxiety scores of the experimental group with high
anxiety levels had statistically significantly decreased
in the posttest. Meanwhile, no changes were
reported in the anxiety scores of the experimental
group with normal anxiety. For attention-concentration
scores, we found a statistically significant increase
from the experimental group.

Conclusion: The mandala coloring activity
effectively reduced anxiety in high anxiety participants
and improved attention-concentration in both high
and normal anxiety participants.

Keywords: mandala, anxiety, attention, concentration
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Original article

Radiographic findings with radiologic predictor of severity of acute pulmonary embolism

in Sakaeo Crown Prince Hospital

Narinthon Ousap, M.D.

Department of Radiology , Sakaeo Crown Price Hospital, Sakaeo Province

Abstract

Background: Acute pulmonary embolism (APE) is
a major public health problem that may present as
a clinically challenging or life-threatening condition.
Objectives: To determine radiographic findings with
a radiologic predictor of the severity of APE in Sakaeo
Crown Prince Hospital.

Methods: Clinical and radiological data of 79 patients
with APE were analyzed. All patients were classified
by severity into massive and non-massive PE.
Result: 79 patients were recruited to participate in
the study. Out of these 79 patients, 21.5% (17/79)
were diagnosed with massive APE. The mean age
was 56.30+£14.90 years old (range 27 - 88). The most
common chief complaint was dyspnea (62.0%). The
most frequent risk factor was malignancy. Chest
radiographic outcomes showing prominent central
PA, a decrease in the vascularity of affected areas,
and the presence of Knuckle sign were shown to be

significantly related to massive PE (p<0.05). CTPE

outcomes show that pulmonary obstructive index,
RV/LV ratio, VSB grade 2, IVC reflux , decrease width
LA/ pulmonary vein, SVC diameter, RA chamber
diameter, intraluminal high attenuation and dilatation
of central and segmental pulmonary arteries are
significantly related to massive PE (p<0.05). Further-
more, dilatation of the RA chamber and prominent
central PA and IVC reflux grade 4-6 were statisti-
cally significant factors in the prediction of the
severity of APE in multivariate analysis.
Conclusions: An increase in the diameter of the RA
chamber (ranging from 57.00 mm (52.00, 61.00)),
Prominent central PA (cut off >3.32 cm) and IVC
Reflux: Grade 4-6 can predict the severity of acute
pulmonary embolism.

Keywords: Acute pulmonary embolism (APE), Chest
Radiography, Computed tomography pulmonary
angiogram (CTPA)
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Introduction

Acute pulmonary embolism (APE) is a
significant public health problem that may present as
a clinically challenging and life - threatening
condition.” APE is the third most common cardiovas-
cular emergency condition after acute myocardial
infarction and acute stroke.? Moreover, variation in
age and sex of affected patients, the propensity to
be masqueraded in affected patients in all disease
departments, and the necessity of proper diagnosis
and treatment to reduce mortality lead to challenges
in the diagnosis of APE.

The true incidence of APE remains unclear,
though it appears to be approximately 60-70 per
100,000 people of the general population.®
The prevalence of PE in Asians is uncertain but
undoubtedly underestimated.

The CTPE is now considered to be the
standard for diagnosis of APE given its safety,
rapidity and accuracy.’

Several authors have studied to assess the
severity of APE and to predict patients’ outcomes,
typically focusing on 30-day mortality; this has been
relatively less studied in Asian populations. These
studies have shown several conflicting outcomes®
and are less appropriate for imaging outcomes
focused on hemodynamics predictions in Thailand.
For example, one of the previous studies, Philip A,
et al® found that CT-predicted ventricular septal defect
(VSD) is predictive of death due to PE, whereas

RV/LV diameter ratio and embolic burden are not

associated with short-term death due to PE. Further-
more, Berghaus, et al’ found that central thrombus
correlates with RV dysfunction and predicts clinical
deterioration, whereas large thrombus burden does
not correlate well with adverse outcomes. These
studies are inconsistent with the study of Narumol
Chaosuwannakit® which supported that RV/LV ratio
and pulmonary obstruction index are potentially
useful tools to predict mortality in patients with APE.

This research aimed to study these controver-
sial factors and look for new interest factors under
pathophysiology of disease to predict severity based

on the hemodynamic status of patients.

Materials and Methods

This retrospective study enrolled one hundred
twelve patients (112 patients). Patients who had
incomplete data gained from medical records or a
lack of complete imaging studies, had underlying
heart disease or chronic lung disease, or received
thrombolytic therapy were excluded from this study.
Thereby, seventy-nine patients diagnosed with APE
according to inclusion criteria from ICD -10 data in
Sakaeo Crown Prince Hospital in the period from
January 2011-July 2018 were studied. The present
study has been approved by the ethical committee
of Sakaeo Crown Prince Hospital.

Clinical parameters taken from the online
hospital information system with blinded radiologic
outcomes were analyzed, and the radiologic factors

were studied.
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112 Acute pulmonary embolism patients in Sakaeo Crown Prince
from January 2011 to July 2018

Excluded subjects (n=33):
- incomplete data gained from medical record (n=7)

- lack of complete imaging study (n=15)
- underlying heart disease or lung disease (n=6)
- received thrombolytic therapy (n=5)

Eligible subjects (n=79):

- complete imaging study both chest film and CTPE
- had complete medical data gained
- lack of previous thrombolytic treatment

- no underlying heart of lung disease

Massive PE (n=17)

y

Non massive PE (n=62)

Figure 1 Study flow

Imaging protocol
CT technique

All scans were obtained using multidetector
row computed tomography (MDCT) on a 128—MDCT
scatter (Phillips, Eindhoven, the Netherlands). The
standard protocol was followed, using standard dose
rate and total dose of non -ionic contrast agents of
CTPE.

Scans were performed on patients in the
supine position, holding their breath at full inspiration.
The scan areas included 2 -cm below the top of the
diaphragm to a level slightly above the aortic arch
during a single breath hold. The acquisition
parameters are: 120 kVp, 250 mAs, pinch of 1.0 with
width 0.5-second rotation time, with reconstruction
at section widths of 1-mm (high-resolution CT and
pulmonary embolism study). The images were
obtained using mediastinal windows (window width

350 HU, window level 50 HU) and lung settings

(window width 1500 HU, window level 500 HU), with
multiplanar reconstructions.

All chest radiography and CT images were
reviewed retrospectively at workstations by the author
(with 12 years of experience in radiology), without
awareness of any clinical settings. After that, a
retrospective review of clinical settings from online
OPD/IPD data was performed without awareness of
imaging outcomes.

Terminology (according to the American Heart
Association, 2011).

1. Massive Acute pulmonary embolism is defined
as Acute PE with sustained hypotension. (< 90 mmHg
systolic) > 15 minutes or requiring inotropic support.

2. Non-massive Acute pulmonary embolism is
defined as Acute PE without evidence of sustained
hypotension.(<90 mmHg systolic) > 15 minutes or

requiring inotropic support.
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Imaging analysis

1. Chest radiography The parameter factor
setting following the 2011 Radiology Review Manual.

2. CT non measurement or qualitative data
images The parameter factor setting following the
2011 Radiology Review Manual’.

3. CT measurement data or quantitative data

- Clot burden or vascular obstruction index
(percentage of vascular obstruction of pulmonary
arterial tree caused by APE).

This was conducted using the scoring system
of Qanadli et.al.” In the literature, in brief, this index
is defined as the number of segmental artery
branches that are blocked and corrected by a factor
of one for partial blockage or a factor or two in
cases of complete obstruction. The highest possible
score is 40 (thrombus completely obstructing the
pulmonary trunk), which corresponds to a 100%
obstruction index.

- Ratio of right ventricular diameter to left
ventricular diameter (RV/LV ratio)

This was measured using the axial image of
the heart at its widest point, which is usually seen at
the atrioventricular valve, by measuring between the
inner surface of the free wall and the surface of the
interventricular septum'" After reviewing the literature,
the author classified degree as (1) no right ventricu-
lar dysfunction (RVD) to mild degree RVD if the ratio
was <1.2 (2) moderate RVD if the ratio was between
1.2-1.5 and (3) severe RVD if the ratio was>1.5

- Morphology of the interventricular
septum

This was classified as (1) grade 0 or normal
if normal septum (2) grade 1 if convex toward the
right ventricle or flattened and (3) grade 2 if bowing
convex toward the left ventricle.”"
- IVC reflux

This was categorized using axial images

divided into six categories according to the reviewed
literature.™ Classified as (1) no reflux into IVC) (2)
trace of reflux into IVC (3) reflux into IVC but no
hepatic veins (4) reflux into IVC with opacification of
proximal hepatic veins (5) reflux into IVC with opaci-
fication of hepatic veins down to the mid-portion of
the liver and (6) reflux into IVC with opacification of
distal hepatic veins.

- The diameter of the main pulmonary
artery and the ascending aorta or the PA/AO ratio

This was measured on the transverse image
at the point in which the right pulmonary artery is in
contiguity with the main pulmonary artery."

- The diameter of the superior vena cava
(SVC diameter), and azygos vein (Azygos
diameter)

This was measured on a transverse CT scan
where the azygos vein reaches the superior vena
cava (SVC)."

- The diameter of the left atrium and
pulmonary vein ratio or the LA/pulmonary vein
ratio

This was measured by selecting cuts of axial
CT images at the left atrial level (LA), demonstrating
the four pulmonary veins and measuring the widest
point of the diameter. The LA/ pulmonary vein ratio
was then calculated, which were found at various
levels."™
- The diameter of the right atrial chamber
(RA chamber)

This was measured by selecting four view
chambers cut, performed in the transverse diameter,
perpendicular to the interatrial septum, measured
from septal wall to lateral wall.

In accordance with the literature reviewed, a
non-ECG-gated chest CT study of pulmonary
hypertension patients proposed a right atrial (RA)

enlargement cut-off of > 35 mm.”
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Stat analysis The author divided the patients into
two groups (non-massive and massive groups)
according to underlying hemodynamic status.
Categorial data were reported as count (%) and
continuous data were expressed as the mean %
standard deviation (SD), median and interquartile
range (IQR). Baseline characteristics and image
parameters were analyzed using the Chi-square test,
Fisher’s exact test for categorical data and Independ-
ent t-test, and Mann-Whitney U for continuous data.
Univariate and multivariate logistic regression models
were applied to evaluate factor prediction of severity

presented by odds ratio (95%Cl) with p-value <0.05

Table 1 Demographic characteristics data (n=79)

considered to be statistically significant. Statistical
analysis was performed by using statistical software

programs.

Results

Patients’ demographic data are shown Table
1. There was no significant difference between the
two groups with regard to patients’ demographic data,
underlying disease and risk factor, or death within 1
month. The outcome of the chest radiograph (prom-
inent central PA, Decrease vascularity and Knuckle
sign) had a statistically significant relationship with

massive APE, with a P-value < 0.001.

Factor Total Non-massive (n=62) Massive (n=17) p - value
Sex, n(%)
Male 30 (38.0) 24 (38.7) 6 (35.3) 0.79
Female 49 (62.0) 38 (61.3) 11 (64.7)
Age (years), mean+SD 56.30+14.90 56.21+14.23 56.65+17.62 0.91
Underlying disease, n(%)
Yes 70 (88.6) 56 (90.3) 14 (82.4) 0.39
No 9 (11.4) 6 (9.7) 3(17.6)
Chief complaint
Dyspnea 49 (62.0) 37 (59.7) 12 (70.6) 0.41
Dizziness 10 (12.7) 9 (14.5) 1(5.9) 0.68
Fever 5 (6.3) 4 (6.5) 1(5.9) 1.00
Chest pain 4 (5.1) 3 (4.8) 1(5.9) 1.00
Dead within 1 month 25 (31.6) 18 (29.0) 7 (41.2) 0.34
X-ray finding
Abnormal 65 (82.3) 56 (90.3) 9 (52.9) 0.001
Prominent central PA 38 (48.1) 23 (37.1) 15 (88.2) < 0.001
Decrease vascularity 26 (32.9) 14 (22.6) 12 (70.6) < 0.001
Knuckle sign 32 (40.5) 20 (32.3) 12 (70.6) 0.004
Pleural based opacity 14 (17.7) 8 (12.9) 6 (35.3) 0.06
Cardiomegaly 49 (62.0) 36 (58.1) 13 (76.5) 0.16

Table 2 shows that CTPE outcomes had a
statistically significant relationship with massive APE,

with a p-value of 0.05 (p < 0.05).
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Table 2 CT measurement and CT non-measurement factor (n=79)

Factor Total Non-massive (n=62) Massive (n=17) p - value
CT measurement
OB index, n(%)
< 40% 46 (58.2) 42 (67.7) 4 (23.5)
40-60% 4 (17.7) 12 (19.4) 2 (11.8) < 0.001
> 60% 19 (24.1) 8 (12.9) 11 (64.7)
RVI/LV ratio
0-1.2 52 (65.8) 50 (80.6) 2 (11.8)
1215 10 (12.7) 6 (9.7) 4 (23.5) < 0.001
>1.5 17 (21.5) 6 (9.7) 11 (64.7)
VSB, n(%)
Grade 0-1 (normal to
68 (86.1) 57 (92.7) 1 (64.7)
minimal bowing) 0.008
Grade 2 (deviated to left) 11 (13.9) 5 (8.2) 6 (35.3)
IVC Reflux, n(%)
Grade 0-3 (mild) 75 (94.9) 64 (98.4) 11 (82.3) 0.03
Grade 4-6(high grade) 4 (5.1) 1(1.6) 3(17.7)
Decrease width LA/ Pulmonary
vein. mean+SD 2.89+0.82 3.06+0.77 2.25+0.18 < 0.001
SVC diameter (cm), median
1.90 (1.80, 2.10) 1.80 (1.70, 2.0) 2.00 (1.85, 2.45) 0.01
(IQR)
Azygos vein (cm), median (IQR) 0.80 (0.70, 1.0) 0.80 (0.70, 1.0) 1.00 (0.70, 1.15) 0.09
Dimeter of RA chamber (cm),
36.0 (32.0, 48.0) 35.0 (31.0, 40.0) 57.00 (52.00, 61.00) < 0.001
Median (IQR)
CT-non measurement
Pleural effusion 34 (43.0) 24 (38.7) 10 (58.8) 0.13
Pericardial effusion 4 (17.7) 9 (14.5) 5(29.4) 0.16
Pulmonary infarction 22 (27.8) 14 (22.6) 8 (47.1) 0.06
Intraluminal high attenuation 15 (19.0) 6 (9.7) 9 (52.9) < 0.001
Dilatation of central and
29 (36.7) 16 (25.8) 3 (76.5) < 0.001
Segmental pulmonary
Table 3 Univariate analysis
Factor Crude OR 95%CI p - value
X-ray finding
Abnormal (ref. normal) 8.30 2.33, 29.58 0.001
Prominent central PA 12.72 2.67, 60.69 0.001
Decrease vascularity 8.23 2.48, 27.35 0.001
Knuckle sign 5.04 1.56, 16.26 0.007
Pleural based opacity 0.27 0.08, 0.94 0.04
Cardiomegaly 2.35 0.69, 8.02 0.17
OB index, n(%)
40-60% (ref. <40%) 1.75 0.29, 10.74 0.54
> 60% (ref. <40%) 14.44 3.66, 56.91 < 0.001




]
v A

112 asmsgudmsanyummemansaaiin lsanernanssmna T 37 atiuii 2 w.o- e, 2563
Table 3 Univariate analysis
Factor Crude OR 95%ClI p - value
RVI/LV ratio
1.2-1.5 (ref. 0-1.2) 16.67 2.50, 111.09 0.004
>1.5 (ref. 0-1.2) 45.83 8.14, 258.09 < 0.001
VSB
Grade 2 (ref. Grade 0-1) 6.22 1.61, 24.01 0.008
IVC Reflux
Grade 4-6 (ref. Grade 0-3) 13.07 1.26, 135.23 0.03
Decrease width LA/ Pulmonary vein 0.15 0.05, 0.44 0.001
SVC diameter (mm) 4.15 1.11, 15.51 0.03
Azygos vein (mm) 6.99 0.66, 74.28 0.10
Dimeter of RA chamber (mm) 1.26 1.14, 1.40 < 0.001
Pleural effusion 2.26 0.76, 6.75 0.14
Pericardial effusion 2.45 0.70, 8.65 0.16
Pulmonary infarction 3.05 1.01, 9.37 0.04
Intraluminal high attenuation 10.50 2.95, 37.43 < 0.001
Dilatation of central and segmental pulmonary 9.34 2.70, 32.83 < 0.001

Table 3: univariate analysis of the potential
factors of massive APE, statistically significant at
P<0.05, presented as Odds ratio as demonstrated

In multivariate logistic regression analysis,

Table 4 Multivariate analysis

factors that had a P-value < 0.1 from univariate
analysis were selected for analysis in order to

minimize the confounding factors.

Factor adj.OR 95%CI p-value
Dimeter of RA chamber (mm) 1.21 1.05, 1.39 0.007
Prominent central PA (ref. no) 20.54 1.45, 290.51 0.03
IVC Reflux: Grade 4-6 (ref. Grade 0-3) 2.37 1.02, 5.50 0.05

Discussion

This study concentrated on massive PE
because it is the most severe form of PE and may
ultimately result in sudden death following a massive
obstruction of the pulmonary bed, a significant
prognostic that remains controversial. Moreover, the
recent radiologic official report of APE mainly
focuses on the RV/ LV ratio, but avoids terms such
as massive or sub-massive PE without knowledge of
the patients’ hemodynamics.

From the current study, the most common

chief complaint was dyspnea (62.0%), which is

correspondent with previous global studies in
Thailand and other countries.”’ However, there were
some of non-specific chief complaints (such as
dizziness 12.7%, fever 6.3%, abdominal pain 5.1%,
seizure 1.3% and asymptomatic symptom 1.3%) in
this study as well, which supports the challenging
and difficult nature of APE diagnosis.

Certain parameters have not yet been
reported in the literature (decrease width LA/
pulmonary vein, RA chamber diameter, intraluminal
high attenuation) that demonstrated that the dilatation

of the RA chamber, and prominent central PA and



Vol.37 No.2 Apr.- Jun. 2020

113

J Prapokklao Hosp Clin Med Educat Center

IVC reflux grade 4-6 were statistically significant
factors for the prediction of the severity of APE in
multivariate analysis.

The prominent central PA parameter. (cut off
at >3.32 cm)® Explanation made by proximal
dilatation of affected PA from clot occlusion
pulmonary hypertension.

An important parameter for predicting
severity in this study was reflux of the dye in the IVC,
an indirect sign of tricuspid valve insufficiency that
was frequently observed in right-sided heart failure.”
This sign has not been yet been reported in a study
from Thailand. The author found that IVC reflux grade
4-6 was a significant contributor to massive APE with
an odds ratio of OR 2.37 (95%CI 1.02,5.50). In
other words, it is said that high-grade IVC reflux
patients contributed to massive APE 2.37 folds of
low grade IVC reflux patients; and so on.

Another new prognostic parameter reviewed
in this study is the investigation of the RA chamber’s
diameter. A correlation between the cut-off value and
the severity of an APE has not yet been reported of
in Thailand, nor in the worldwide community. Accord-
ing to pathophysiology, an increase in pulmonary
vascular resistance may result in RV dilatation,
impending RV failure, tricuspid regurgitation and
acute Cor pulmonale, which might affect the RA
chamber. A non-ECG-gated chest CT study of
pulmonary hypertension patients proposed a right
atrial (RA) enlargement cut-off of > 35 mm* Some
of the previous literature found that RA dilatation on
transthoracic echocardiography independently
predicted fatal PE within 30 days.”® A recent study
found that the diameter of the RA chamber (mm) in
the massive group had an average of 57.00 mm
(52.00, 61.00), and it significantly contributed to
massive APE with an odds ratio of OR 1.21(95%ClI
1.05, 1.39).

A limitation of the present study is its small
sample size. CTPE was not performed for every
patient that was diagnosed with APE and some
cases were examined with only non-enhanced study,
while several cases were excluded from this study.
Furthermore, all of the imaging and medical record
data review were done solely by the author which
may have affected the interpretation or accuracy of
the measurement. Further studies with a larger
sample size, meta-analysis, and prospective study
design could be needed to reduce these variabilities
and confounding effects.

An increase in the diameter of patients’ RA
chamber and prominent central PA and IVC Reflux:
Grade 4-6 can predict the severity of acute pulmonary
embolism. From the outcome of this study, this data
shows that to improve, the innovation and adaptation
of radiologic official reports to predict massive APE
conditions absent of known hemodynamic status of
patient is necessary.

Conflict of interest The author has no potential

conflict of interest to disclose.
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Original article

Mortality Rate of Septic and Non-Septic Acute Kidney Injury Patients Requiring Hemodialysis in ICU of

Prapokklao Hospital, Chanthaburi Province

Kanokporn Yutintorn, M.D., Onanong Jearnsujitwimol, M.D.

Department of Medicine, Prapokklao Hospital, Chanthaburi Province, Thailand

Abstract

Background : Acute kidney injury is a common
clinical problem in critically ill patients and is
associated with increased mortality. From previous
studies, acute kidney injury is associated with an
increased mortality rate, dialysis dependence rate,
excess utilization of health resources, and reduced
quality of life. Septic acute kidney injury is
associated with higher disease severity compared
with non-septic acute kidney injury. However, there
are sparse data from the Thai population. Our
objective is to access mortality rates in septic and
non-septic acute kidney injury patients requiring
hemodialysis in ICU.

Objective: The aim of this study was to compare the
mortality rates of septic and non-septic acute kidney
injury patients requiring hemodialysis, indicated by
the mortality rate at 7 days and 28 days, lengths
of hospital stay, renal recovery, and dialysis
dependence. Severity of disease and other predicting
factors associated with the mortality rate were also
of interest.

Material and methods: This was a retrospective,
single-centered, observational study. The medical
records of patients with acute kidney injury requiring
hemodialysis in ICU from April 2016 to September
2017 were reviewed. A total of 93 patients were

included and followed up at 3 months.

Results: There were 93 patients included in this
study with mean age 57.7 £ 16.7 years. Males were
62.4% and 47 patients (50.5%) were in the septic-
induced acute kidney injury group while 46 patients
(49.5%) were in the non-septic acute kidney injury
group. From this study, the septic-induced acute
kidney injury patients had a higher mortality rate at
7 days (OR 3.84 p <0.01) and 28 days (OR 4.02
p < 0.01). Septic-induced acute kidney injury patients
also had a higher APACHE Il score (22.3 £ 5.9 vs.
17.9+ 6.6 p <0.01). In addition, the APACHE Il scores
(OR 1.16 and 1.17) and inotropic drug use [OR 17.95
and 8.41) were significantly associated with
mortality rates at 7 days and 28 days, respectively.
However, lengths of hospital stay, renal recovery,
and dialysis dependence rates were not different
between septic and non-septic acute kidney injury
groups.

Conclusion: Septic-induced acute kidney injury
patients requiring hemodialysis in ICU had higher
mortality rates at 7 days and 28 days than those with
non-septic acute kidney injury. Important poor
prognostic factors were APACHE Il score and
inotropic drug use.

Keywords: acute kidney injury, hemodialysis, septic

etiology, mortality rate
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ﬁ'ni‘iaq"ﬁaaﬁaa 25 au (Fouaz 26.9) lasigefi linay
awaddatonlaalasu juﬁ 3 ﬁwumﬂﬁq@ fia
Escherichia coli ESBL 8 @ (30818 32) Ja9a901f8
Enterococcus spp. 3 A% (30882 12) mwwm%amn
nazidaluiden 32 au (3ouas 34.4) laoidadl
aavanadnaloWlagtaiu juﬁ 3 ﬁwumﬂﬁqﬂ fla
Escherichia coli ESBL 6 @ (Y9882 18.8) 3848441
fa Enterococcus sp., Klebsiella pneumoniae ESBL
ghanz 2 o (Fouay 6.3) eduiausfitinademsla
aavauaddailaatasu juﬁ 3 fa mTlasue
UfFruenduanlasoiuiuil 3 lutas 90 Tudtrm
11 lasil OR 3.89, 95% CI 1.33-11.36 8@5M3L&Y
TIannNNaLnAg Jauas 18.3 Tadudesfiinadans
\§oTIava9ds SBP fia A1 INR ﬁgamﬂn'jw 2.2
yauifiade SBP lasdl OR 5.20, 95% CI 1.18-22.99
aqil: frnduudefi i T8 ld U fFuznga
EIGEHER juﬁ 3 lugas 90 Tu Aauldsunis
"“sﬁﬁ]é:mmami‘iaqﬁaaﬁaqﬁmamﬁ@ﬂgugﬁ HEGIeRFY
L?fm@iams"l,sjmuauawiamwiaaﬂa%mq'wﬁ' 3
mddey: wnlasoduiud 3, (aytesriosiniay
siiarlgund, linausuas, demn
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Original article

Prevalence and predictors of spontaneous bacterial peritonitis in cirrhotic patients

unresponsive to third generation cephalosporins in Prapokklao Hospital

Rachanikorn Rungrueangmaitree, M.D.*, Jaruwan Chanyaswad, M.D.*,

Puth Muangpaisarn, M.D.*, Yosapon Leaungsomnapa, Ph.D.”"

*Department of Internal Medicine, Prapokklao Hospital, Chanthaburi Province

**Adult & Elderly Department, Phrapokklao Nursing College

Abstract

Background: Spontaneous bacterial peritonitis (SBP)
is one of the common infections in cirrhotic patients
with ascites. SBP is typically caused by gram-
negative bacteria. There has been an increase in the
number of SBP cases caused by third generation
cephalosporin-resistant bacteria nowadays.
Objectives: To study the prevalence and predictors
of third generation cephalosporin-unresponsive
(resistance) SBP in Prapokklao Hospital; to study
the prevalence and type of third generation
cephalosporin-resistant organisms, and to study the
mortality rate and its predictors.

Materials and Methods: A retrospective study of the
cirrhotic patients with SBP admitted from October
2013 to December 2018 in Prapokklao Hospital.
Patient characteristics, clinical presentation,
treatments, and outcomes were collected. Binary
logistic regression analysis was used to identify the
predictors of third generation cephalosporin-
unresponsive SBP.

Results: We identified 93 cirrhotic patients with SBP.
The prevalence of third generation cephalosporin-
unresponsive SBP was 23.7%, while 26.9% of

infections were culture-positive SBP. The most

common third generation cephalosporin-resistant
organism was ESBL-producing Escherichia coli at
32%, followed by Enterococcus spp. at 12%. The
most common third generation cephalosporin-
resistant organism isolated from blood culture was
also ESBL-producing Escherichia coli at 18.8%,
followed by Enterococcus sp., ESBL-producing
Klebsiella pneumoniae at 6.3%. An independent
predictor of third generation cephalosporin-resistant
SBP was the use of third generation cephalosporin
antibiotics in the past 90 days (OR 3.89, 95% CI
1.33-11.36). All cause mortality rate was 18.3%. An
independent predictor for mortality was the INR
greater than 2.2 at the time of diagnosis of SBP (OR
5.20, 95% CI 1.18-22.99).

Conclusion: The history of third generation
cephalosporin usage in the past 90 days helps
clinicians to identify cirrhotic patients with SBP who
should receive broader empirical antibiotics that can
cover third generation cephalosporin-resistant
pathogens.

Keywords: third generation cephalosporin,
spontaneous bacterial peritonitis, unresponsive,

resistant
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manﬁaqﬁmﬁaaé’mmmﬁ@ﬂgunﬁ (sponta-
neous bacterial peritonitis, SBP) Hunzfiny e
slu;jﬂwiiﬂé’uuﬁdﬁﬁ Ascites N1z SBP 3flady
ldannIaTIamy Ascites PMN ananinyiniy 250
cell/mm® $2ufU Ascites culture utgaiin
Monobacteria %%am’aﬂ&iwméaﬁ]’m Ascites culture
(culture-negative SBP)® warielsasniiuuyuadis
wnINau" %omﬂﬁ%’mzﬁlﬂumﬁnmL‘fluéT'aLLin
fo wowlagyasu i;uﬁ 3 LL@iﬁaaqﬁ'ummwm%aﬁéa
dasnaWlagdau g'w?i' 33nTw Haarhdslavinau
33iltu Lﬁ'aﬁﬂmmwuqmmzﬂa%’m?mmaa;&”ﬂm
sBP Alinauaussdamiinndrssanlaglosn
juﬁ 3 LLazﬁﬁﬁfﬂL’émﬁﬁwa@iamn%a%‘imaagﬂay
ialfiduuuanemadenliinujiusfianzas
AoufinaziTaas o utdasldiaa

Tagilszasnvesmsinm

“J’mqﬂi:mﬁﬁé’n

Lﬁaﬁﬂmmmqﬂmaama: SBP Ailinauauas
ganmslienanlaglaSu juﬁ 3 2adl5INEILA
wizdninan

Taniszaeasay

1. Lﬁ'aﬁﬂmqunLm:‘*nﬁmam%aLmﬂﬁﬁfﬂ
linavanasdonslonanlaatosn éuﬁ 3

2. Wadnuiladpidssidnadansliaay
suasaaeonlagtasn éu‘ﬁ' 3 lugﬂwﬁ'ﬁm'sz SBP

3. adnmdanany uasilaiodesiiinasie
mn?«'m%‘imaaﬁﬂwﬁﬁﬂn: SBP

JaquazIEms
giJLl,iJUﬂ”liﬁﬂ‘]sn: Retrospective descriptive
study Fnsansrinmaiumswnzidelasldiinlu
Fa31ias 10-20 &% ani1 1 8% uaslfimnegeluwaa
Hemoculture SlamaasranuiBorndn (e oy
25Un& (conventional method)’ ualuns3sil 14ms
Funatwisdainlutesriass1o5% Conventional

method

iserns: QﬂaUéfmlﬁai'mﬁuﬁﬁﬂwﬁaaﬁm
mqé?m@i 15 ﬂ%ﬂﬂﬁﬁﬁumﬁﬂmﬂu;@am’lu
WHUNDNYINTINTIlTINENLIaNIzL NN FoueTn
A1 \ABUAAIAN W.F1. 2556 A9TuR 31 Ldouiuney
W.¢. 2561

awialszrins@ne: Auwimanlusunsy
d3a31 el alpha = 0.05, power = 0.8, p1° = 0.38,
p2® = 0.07, n2/n1 = 2.80 2= FINWIBGIBE19 69
A18819

TN TINGdY

1. Lﬂmjﬂaﬂﬁmﬁaﬁ"ﬁ%’umﬁﬁaﬁﬂma:
Lﬁaqﬁaaﬁadﬁmanmﬁ@ﬂgwgﬁ laodl Ascites PMN
NNNINRIBLNNY 250 cell/mm’

2. fiWa Ascites culture ¥38 Hemoculture
HuiFo1ils Monobacteria %%a;jﬂ’mﬁﬁwa Ascites
L8z Hemoculture negative “?Hﬁ%’umﬂﬁ"’fﬂu:mﬁu
s lagyasu jwﬁl 3

LN NNTAABEN

1. Q’ﬂmﬁvlajﬁiagamida Ascites culture

2. ;‘J;”ﬂam‘ﬁ'ﬁma:lﬁaq“ﬁaaw”mé’maumﬁ@
NAuni (secondary peritonitis)

3. ;jj’ﬂ'aU“?iﬂg“Laﬁmﬁﬂm%ﬁﬁﬁﬂwﬂajﬁd
48 7T

4. ;Eﬂmﬁ"t&iﬁﬁmmﬁﬁaﬁﬂmaz SBP 3w
iU Ascites culture 1Lz Hemoculture negative

5. lu'ldSun1sdaay ascites profile
WRITNW muﬁﬁﬂﬁvlﬁmumiﬁmimwLm:mgﬁa N
AMENIINNNTASoEIINWITeluan Tsaneiuia
wzdnind 1adilasesms CTIREC 107/61

Rendeljuans:

aouawasaauIna wnlaglain s;%ﬁ 3

a

J

Fhe

1. N3t Ascites culture positive: Ascites
culture TwiTof Response @iammjmﬂﬁﬂaaﬂﬁu
i 3 (lWieldsunsinundisendjiuzngala
Aa%)

2. n3tbHQA Ascites culture negative:

21 ﬁﬂ%ﬂﬁ Hemoculture positive:
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Hemoculture 4 %38 Response §as1ngw
o lagdaSu ﬁ:uﬁ' 3 (lidnazldsunissnundae
UjFuzngulaniana)

2.2 é’ﬂ’mﬁ Hemoculture negative:
(Fadontamzgilasuendjiuznduianlaadodu
il 3)

- Laboratory response Wa Ascites
profile wisanldFuNLfFusary 48 Tlud Ascites
PMN a@8JNINNT1 WIaLviniu Saeaz 25 [gunuen
Aawinw® wie

- Clinical response (lﬂupjﬂmﬁvlﬂ
lafinsaTafaauna Ascites profle BRINNTINEN
asu 48 $1luus:ldar3fiads SBP) nisannlesy
U Tuzasy 48 Falus dasdnin 37.8°C

lanavanasaoaingausdlagdasn
s;w?'i 3 il
1.nShHA Ascites culture positive:
Ascites culture uwiTafi Resist fouIng
W lasau jwﬁl 3
2. n3tbHQA Ascites culture negative:

21 E‘TﬂWﬁ Hemoculture positive:
Hemoculture 3170 Resist @iammjmﬁﬂimﬂa’%u
it 3 (lWieldsunsinundsedjiuzngala
Aaw)

2.2 é’ﬂ’mﬁ Hemoculture negative:
(Fadontamzgilasuendjiuznduianlaadodu
il 3)

- Laboratory response Wa Ascites
profile wisanldFuNLfFusasy 48 Tlud Ascites
PMN aaadtasnin Jasas 25 1sununaninm® wie

- Clinical response (lﬂupjﬂmﬁvlﬂ

ladinsasafaauna Ascites profle BRINNTINEA
asu 48 Talus uasilldumeAfiasy SBP) wasanld
SupnfFaucary 48 Faluadiodld (amnyiieme
VINNINIBLYNND 37.8°C)
mMazineana

1. 18 Descriptive statistic Uiiﬂﬁﬂia%lavﬁu
bR iaga@imﬁa\‘lLLamLﬂummﬁ'mm:ﬁnﬁmmu
IAITIN “ﬁagmﬂumjmmmLﬂummﬁuaﬁaﬂa:

2. 14 Bivariate analysis szwinsiladuidusfiu
mmauauaa@iammjmsﬁﬂaaﬂa?u g’u"?i 3 ey
izm'wﬂfﬂ%'ﬂLﬁmﬁumﬂ%ﬂ%%mawjﬂaU@”m
Fisher's Exact Chi-square

3. 14 Multivariate analysis sensiladuides
fumsaavauasdatonlagdadn jwﬁl 3 UAZIERIN
ﬂa%’mémﬁ'nmn%u%’imaagﬂ”ﬂazl @728 Binary
logistic regression analysis lasfaiiandiunlsan
Bivariate 71iidin p ®aunimiawrinfiy 0.2 g
Model M33taazd (Mnuadtpdaynmesdaain
Multivariate analysis °7i p < 0.05)

mﬁLmﬁ:ﬁiagm%mﬁa%wm 1#lsuns
IBM SPSS statistics 118344 24

NamsANE
ffidunuainisinmsin 93 au g]j’ﬂmﬁmu
auaa@iamﬂgmmwhaﬂa’%uﬁ:uﬁ 3 mIn 71 g
(Yo88z 76.3) ;j”ﬂmﬁiu’muauam’amn@'u
LmWTaaﬂa%ujuﬁ 39w 22 e (Fasaz 23.7) Taya
vﬁugm LLa:wammmdﬁaaﬂﬁﬁamwaaﬁtﬂ 2 gy
liuandnsfuatadtoddyniata Fannsed 1
Uaz 2
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= & X =
M198N 1 mauawuﬁ’mmadEﬂwlumiﬂﬂ‘m

Foyafinugm TInKN naalainauauasae NANADUAKDIGD p-value
(n=93) i laatlaSn i:wﬁ' 3 i laalosn s:uﬁ 3°
(5asaz) (n=22) (Sauaz) (n=71) (Sauag)

a’lqmsﬂ @) 56.8 58.8 57 0.50
L@ 0.81
WA 46 (49.5) 11 (50) 35 (49.3)
WATE 47 (50.5 11 (50) 36 (50.7)
mmqmaaéfvuﬁa 0.70
WOANDTaA 29 (31.2) 8 (36.4) 21 (29.6)
h$adueniaud 22 (23.7) 3 (13.6) 19 (26.7)
"Lﬁaﬁu5maus?1/gﬁéﬁumummamaﬁu/ 11 (11.8) 3(13.6) 8 (11.3)
Tuiuazaualuey
ANNNT 1 ARG laun 19 (20.4) 4 (18.2) 15 (21.1)

waanagaauaz Saduaniaud

waanazaauazhiadudniaud

waanazaauaz hSsdudnizuiuacd

waanagaauazidumuaniaddadiy

wazh¥adudnizud
linnusng 12 (12.9) 4 (18.2) 8 (11.3)
Child-Pugh score 0.32
Child-Pugh A, B** 35 (37.7) 6 (27.3) 29 (40.8)
Child-Pugh C 58 (62.3) 16 (72.7) 42 (59.2)
MELD score” (W#®) 8-40 15-40 8-40 0.28
ALady + ﬁ’lLﬁmLuummg’m 253+75 26.8 + 6.0 249+79
Wounin 18 13 (14.0) 1 (4.5) 12 (16.9)
wnnirsaviniy 18 68 (73.1) 17 (77.3) 50 (70.4)
21N1IUAZAINITUEA
kit 74 (79.6) 19 (86.4) 55 (77.5) 0.55
1avias 66 (71) 15 (68.2) 50 (70.4) 1.00
aanldansou 19 (20.4) 3(13.6) 16 (22.5) 0.37
TR 31 (33.3) 12 (54.5) 19 (26.8) 0.04
Usziaddlaluada aghaias 2 afsdaddendt (au) 2(2.2) 1 (4.5) 1(1.1) 0.38

* @A77 Child-Pugh score A, B tiasnnnguiilinauauasdaiswlagdeiuiui 3 lididanudf child-Pugh A

# uauanlivin 80 1o lasnndihofifinaaraieameiasdjianshiasuamusdrfidadldduim MELD score 13 1a

a Swmanldrinfiianansadiwin MELD score lef lunguiildnavauasdaionlasdasu jufl 3 iy 18 T

b Swrnanldufizusnd1wIns MELD score 'lof ElunéuﬁmauauawiaLﬁnWIaaﬂa’%u Jufl 3 1y 62 318
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a131911 2 TagadwaaTaniesl jianmsvesgiholumsénmnaunisinm

AuaasIMeRasl)ianns

NINRNA (n=93)

naalainauanasde

naunauaAaIa p-value
wlaaasn sq'uﬁ 3 i laalasn *éw?il 3°
(n=22) (n=71)
Usinaufiadeanlusinfoysasios @) 370-44,258 370-16,670 384-44,258 0.23
duade + dudoauuinasgiu cellsimm?) 6,640.1 + 8,107.2 5,512.7 + 4,614.91 6,969.0 + 8,870.3
ﬂ%mmﬁﬂmﬂalmfwLﬁaq'ﬁ'aqﬁaa* (W&e) 253-39,832 253-14,170 254-39,832 0.14
Anady £ andeuunnasgiu (cells/mm’) 5,667.7 + 7518.9 4,536.9 + 3,812.9 6,018.1+ 8,331.5
ﬂ‘%mmiﬂsﬁﬂufhLf]ai_qmiaaﬁaa*a (W&y) 0.2-5.0 0.2-2.7 0.3-5.0 0.77
A + @htﬁmmummﬁm (g/dL) 1308 1.3+07 1309
Punandaiionunluifon* (W) 1,000-92,000 1,100-19,850 1,000-92,000 0.08
ALaay + ﬁﬂLﬁmmummgm (cells/mm?®) 11,387.5 + 11,579.5 6,877.3 + 4,459.1 12,773.5 + 12,730.8
runmdlulnaduluwian* (@Fy) 2.5-14.4 2.5-14.4 47-13.4 1.00
ALady + @hLﬁmLuummg’m (g/dL) 9.4 +21 95+ 26 9.4+20
USunmnIaian* (Way) 23,000-728,000 23,000-322,000 35,000-728,800 1.00
ﬁ’lmgﬂ + ﬁ’lLﬁUGLU%N’W}Sg’m (CeIIs/mms) 119,641.3+ 96,212.2 106,409.1% 65,374.1 123,800 £+ 104,087.1
AnaIniunt (W) 0.47-10.1 0.71-10.1 0.5-5.3 0.70
fiade + ﬂ'nfimmummgm (mg/dL) 1815 22+26 1610
#1 total bilirubin* (A&e) 0.3-33.4 0.3-29.0 0.5-33.4 0.73
fiade + ml,fimmummgm (mg/dL) 6.8+79 8.1+89 65+7.7
daydulwien* (Way) 1.1-3.2 1.5-2.9 1.1-3.2 0.47
fiade + mtﬁmmummgm (g/dL) 21+04 21+04 21+05
lodanluiaar (i) 116.6-141.0 116.9-141.0 116.6-141.0 0.46
Auad + AudoauusnaIgu (mEQL) 129.9 £ 5.3 130.0 £ 6.2 129.9 £ 5.1
INR* (Wée) 1.1-6.5 1.1-3.0 1.7-6.5 0.86
A + @mﬁ'mmummgm 19£0.8 1.8+05 1.9£0.9

* Funmmed fagunansusnen

a 1# chi-square WipuifinuySinalusdivluinbeysesrias awannei 3

gﬂ’)ﬂ‘ﬁl Ascites culture positive 25 318
(3opaz 26.9) Negative 67 18 (Sauaz 72.0) hifidoya
1 9189 (Fouaz 1.1) mjwﬁ Ascites culture positive
Lﬂumjuﬁ"l,mauauaa@iamﬂaaﬂﬁu 'g'w?i 3 yioAm
14 318 (3088 56.0) I@m%aﬁwumﬂﬁq@ flo
Escherichia coli ESBL 8 T8 (30882 32.0) 3098941
fla Klebsiella pneumoniae ESBL 2 318 (‘fasla: 8.0)
Wué/ﬂm“?i Hemoculture positive 32 318 (Fa8az 34.4)
Negative 57 318 (Sawaz 61.3) lifidaya 4 1w
(30882 4.3) mj&l“?ll Hemoculture positive Lﬂumjuﬁ"l,xi
aavanaddatonlaglasu iq'uﬁ 3 ¥Ew 10 1
(30982 31.3) T@ﬂL%aﬁwumnﬁq@ fia Escherichia
coli ESBL 6 A (30882 18.8) 7848431 fla Klebsiella

pneumoniae ESBL, Enterococcus sp. THaas 2 8
(30882 6.3)

\flonasaudly Bivariate analysis wuilade
L?ﬂaﬁﬁwa@iami"l,ajmauauad@iammaaﬂa%ug'uﬁ 3
Iu;d”ﬂm“?'iﬁmq: sBP ldun n1vldTusingu
mWIaaﬂa’%ug’uﬁ 3 1um19 90 Tuirwan (p=0.01)
ﬂi:i'awal,wwn%aéa@iammjmmﬂiaaﬂa’%ug’uﬁ 3
(p = 0.07) (M7 3) Wiashamazeudaie
Multivariate analysis WuLsailadpidefifitodda
neadi@ Ao maldsuenguonlasdaiu ju“?‘i 3u
%29 90 T AN (odd ratios 3.89, 95%CI 1.33-

11.36, p = 0.01) (151971 4)
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@13191 3 Bivariate analysis 3zwi9i9301&9 uazmInausuasdaisWlaaaTu juf 3 lugihe sBP

RGN

nanldnavanasdainnlaglasn njuasuauasdainnlaslasn X2  p-value
3wl 3 (n=22) (Fauaz 23.7) 0l 3 (n=71) (3ouaz 76.3)

ms"lﬁ%ummjmmﬂaaﬂafiuéuﬁ 3 lugae 8.14 0.01
90 Sudiiuan

q 16 (72.7) 27 (38)

aidl 6 (27.3) 44 (62)
Useanie SBP luada 1.56 0.22

3 6 (27.3) 11 (15.5

aidl 16 (72.7) 60 (84.5
ﬂiz*’iﬁwaLWW:L%aﬁa@iamnéuLfﬁWIamJa'%u 4.24 0.07
S;Wl’”i 3

0 6 (27.3) 7 (9.9)

aid 16 (72.6) 64 (90.1)
m3ldFusnygFmenduiuililsonlanedu 0.82 0.55
s;u“?i 3 1ugn9 90 Fufirnuan

q 3 (13.6) 16 (22.5

aid 19 (86.4) 55 (77.5
Child-Pugh score 1.32 0.32

AB 6 (27.3) 29 (40.8)

c 16 (72.7) 42 (59.2
MELD score * 1.95 0.28

<18 1(4.5) 12 (16.9)

WINNIRIBYNNIL 18 17 (77.3) 50 (70.4)

# Swauanlivin 80 Mo lasnndihofifinaaaieameiasdjianshiasuamusdriidadldduwim MELD score 13 1a

M13197 4 Multivariate logistic regression analysis 3319113381 FBIuazMIAaUFUaIdaLTW laaladu ;’uﬁ 3 'lu;jﬂm SBP

ilade&eag

OR 95% CI p-value
milafumnujiusnguionlasdatu juf 3 Tuzg 90 Tuftsiuan 3.89 1.33-11.36 0.01
13278 SBP luadia 2.65 0.74-9.52 0.14

* ALianduLIa7n Bivariate analysis Aifien p Waunimiawiiny 0.2 111§ Model nM3AiaTzR

=i gd LAl a Ao v
‘ﬂ’]ﬂﬂ’]‘i?lﬂﬁ?u&l%lﬂ’)mﬁﬂ‘ﬁ’]@] 17 378 (38T

Creatinine 2mA%H3%801NN1 2.0 mg/dL (p = 0.04)

v an z v
18.3) LEUTINNNAUNANINNA sl,uﬂaqam"l,mauauaa
davwlasau Juf 3 7 v (Fouaz 31.8) lungufl
aauanaddatnlaglasu juﬁ 3 9%I% 10 8
o o A Aa &
(FaUAz 14.1) FUWAUAZENNMIFDTINVDIN IS
nau liuaneiuasfiteimdymiaia
Wanasauaiy Bivariate analysis Wuiadg

\Foandnadansl@eTInvesd )iy SBP laun

total bilirubin ¥11N31 3.0 mg/dL (p = 0.02) INR
NN 2.2 (p = 0.08) MELD score #MNNI1#A380
Winnu 18 (p = 0.06) (m‘mﬁ 5) Honamoudadiy
Multivariate analysis wuiladuiFesfidtuidyns
sAfReiladoden Ao @1 INR 7 4Anndn 2.2 (odd
ratio 5.20, 95%CI 1.18-22.99, p = 0.03) (A131971 6)
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@131911 5 Bivariate analysis sx#i9iadnEns uazmadedialudieiinnge sep

Hadendes néjuﬁtﬁﬂﬁ%(nﬂn nejuﬁsam%’?m(nﬂs) X2 p-value
(Fauaz) (3auaz)
AAninameInane® 5.99 0.04
0-2.0 9 (52.9) 62 (81.6)
>2.0 7 (41.2) 12 (15.8)
@ total bilirubin®
213 0.12
0.1-3.0 4 (23.5) 32 (42.1)
>3.0 13 (76.5) 43 (56.6)
dayfinlwaen’
0.1-2.8 16 (94.1) 70 (92.1)
>2.8 1(5.9) 6 (7.9) 0.08 1.00
INR®
0.1-2.2 9 (52.9) 57 (75.0)
>22 8 (47.1) 19 (25.0) 3.28 0.08
Child-Pugh score
AB 8 (47.1) 27 (33.5) 0.79 0.41
c 9 (52.9) 49 (64.5)
MELD score
<18 0 13 (17.1)
18 Zwly 16 (94.1) 51 (67.1) 3.88 0.06

@rhuasainiwdn 2 129 0-2.0, >2.0 TadnTWiaTias Lﬁmmnﬂq’uﬁL%U%’imﬁﬁiwmuﬁﬂwﬁﬁﬁwﬂ%ﬁﬁu 0-1.0 mg/dL
w2 au, FAIAAK 1.1-2.0 mg/idL w7 A nMIIBIdesTiITIundudasAtudhdeiu Waldaansa
#uInk Chi-square 'le"

# TWHATAN Total bilirubin (TB) LHu 2 433 0.1-3.0, 3.0 mg/dL tilasannguiliieFiafisrwmgthefis T8 0.1-2.0 mg/dL
F1uan 2 A, 2.1-3.0 mg/dL $1W% 2 au MIFIIBAIGRITIMITINNgN TB s wialdanansaswine Chi-square lef

$ fwuazasdayiuludoadu 2 929 0.1-2.8, >2.8 g/dL LﬁaomnnﬁjuﬁL%ﬂ%ﬁmﬁﬁ‘hmmjﬂaUﬁﬁé’ayﬁu 2.8-3.5 g/dL $1un
1 8w, >3.5 g/dL $1w3n 1 AK NIIBIIFIIMITIINgudayludhdianu Walwaansadwins Chi-square 'lé

o FAUATA9 INR 1w 2 129 0.1-2.2, >2.2 1iia9an ﬂ&g’uﬁL%U%‘imﬁﬁhmuQﬂ’mﬁﬁ INR <1.7 37%72% 5 A%, 1.7-2.2 $7%2% 4
an ma;ﬁ@ﬁﬁaﬁaaﬁﬂmﬁwmjw INR 1é20f% o lianunsadwi o Chi-square le"

@131911 6 Multivariate logistic regression analysis 3z i9iladuies uazmadndialugie SBP

ﬂ%%‘mﬁlﬂd OR 95% CI p-value
aasfidnamInane 2.56 0.61-10.77 0.20
@1 total bilirubin 0.78 0.14-4.22 0.77
INR > 2.2 5.20 1.18-22.99 0.03
MELD score 0 0 1.00

* daLdean@aulsan Bivariate analysis NXeN p kapninwiawiniu 0.2 1hg Model Msaaazi

anilsewa ooy 16.2 - 45.0%%* waewULTaan Ascites culture
= X o 2L o . = . o A X
NNNIANEIRNLANUTATEINIE SBP  Tauar 26.9 Tarasniimsfinmisuninfiwuizean
AlisausuasdaanlasaSu juﬁ 3 Aausauar  Ascites culture $88a% 35-40>* F3p13LAnNTRINNG
2 Ao v a o =2 AA o = A = o o o oA o
23.7 SINIWIBINALALIAUATANBINTNaWANY  VaINIIANE mﬂummnmmaumamlvxmaga



Vol.37 No.2 Apr.- Jun. 2020

133

J Prapokklao Hosp Clin Med Educat Center

vusngynie iy ldlasiane Ascites culture
Taslfw26 Hemoculture BACTEC 34a13vinlwna
. . x X e .
Ascites culture 7339 NULTONINT EClaliziTeg
AsiMIInuaulouIaNII§INTI9 Ascites culture
Twiluanasgn lawlduaa Hemoculture BACTEC
INNTANANDIN WA Ascites culture WU
- o I 2 a
uuuafiSounsuauanniiga ladafinuaniige
fla Escherichia coli, Enterococcus spp., Klebsiella
pneumoniae ESBL \iul@gnnumsansnnawnuin >
faduFsinidnadanitiiaauauasdatonlagtasn
' til lﬂld > o Qs aa a A s a =
Uil 3 AlpdAneaia dinesdedodon de
Useiamilasuendfimenguionlasdaiu jun 3
Tue29 90 Auranifiaduni1lzy SBP @19a1nmIdnn
Aauni® Awuvaiuilady lewA n13¥N Invasive
- . w4
procedure WIZUUMILAUDIMNTINGI 14 TUNHIY
a1 Usealdsuend fiuenguiudn-uaauny lugs
90 FUNHIUN UAzMIAALTD IlTINEILS I
ne A m oy da X
7A@ AAIN Vluuaﬂmﬂmma’l,ukuwmma
U lﬂl Qs o .
wazg{thefldSun1svi Invasive procedure luszuu
NILAWAIWITIATS 14 Tufewan T lwms
= X
AN
> a Aa v v A >
AATNMIFUTIN Foua: 18.3 InalAusnunIy
=2 ' v 347 o a4 da ' a Aa
ANENAB RN UL FuINNHNAGaNSFITINV DI
Kilae SBP fa ¢ INR ﬁfﬁdmﬂﬂdw 2.2 a3 iany
a o A : = . v oAl
WNE9TJa9 LA LN AN9NNNNTANENABUKRINZ ANLRANE
a3y lawn @hﬁa'ﬁgﬁuﬁgu INR &9 8386 Child-
Pugh score Laz MELD score §4 N145398A1071AN
uaneiidunauNNAaTIaRaaNIRaIU TR
Il ' til a Aa 1 tilddﬂ [l '
699 luﬂQuﬂLaﬂmu@ uwaznduiiiiasen Tauanens
1% Child-Pugh score Waz MELD score MLana1a1%
Huaoduudanfidsz1@lasved joius
nauowlasdeiu Juf 3 lugas 90 Tu rdauldiu
aa = a dl 1 1
MFIHIDUA SBP HanuiFasdaniITiiaauanad
@iaLanIaaﬂa%ujuﬁ 3 annnignlifidseTansld
o = o & @ an X a
Sugn 09 3.8 Wi a9t kU ARlnnIRI TN
WonlgendfFuzdni ilsiavlaglodn jun 3 lu
Y 1 : v ]
Hhonguil Idatnamanzay
Fargnawnelunsinnan198 1 Tuazds

wwawslumIindduaSidely Aa auraaa1Iing
Anw11384 Tila Prospective study uazdwiugidniau

a e z
JIWBIBNINVYY

1BNA1391994

1. Kim JH, Jeon YD, Jung IY, Ahn MY, Ahn HW, Ahn JY,
et al. Predictive factors of spontaneous bacterial
peritonitis caused by gram-positive bacteria in patients
with cirrhosis. Medicine (Baltimore)[Internet]. 2016 [cited
2019 Nov 10];95:e3489. Available from:https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC4998712/pdf/medi-
95-e3489.pdf

2. Sarwar S, Tarique S, Waris U, Khan AA. Cephalosporin
resistance in community acquired spontaneous bacterial
peritonitis. Pak J Med Sci 2019;35:4-9.

3. Sofjan AK, Musgrove RJ, Beyda ND, Russo HP, Lasco
TM, Yau R, et al. Prevalence and predictors of
spontaneous bacterial peritonitis due to ceftriaxone-
resistant organisms at a large tertiary centre in the USA.
J Glob Antimicrob Resist 2018;15:41-7.

4. Chaulk J, Carbonneau M, Qamar H, Keough A, Chang
H, Ma M, et al. Third-generation cephalosporin-resistant
spontaneous bacterial peritonitis: a single-centre
experience and summary of existing studies. Can J
GastroenterolHepatol 2014;28:83-8.

5. Sajjad M, Khan ZA, Khan MS. Ascitic fluid culture in
cirrhotic patients with spontaneous bacterial peritonitis.
J Coll Physicians Surg Pak 2016;26:658—61.

6. European Association for the Study of the Liver. EASL
Clinical Practice Guidelines for the management of
patients with decompensated cirrhosis. J Hepatolo
2018;69:406-60.

7. Niu B, Kim B, Limketkai BN, Sun J, Li Z, Woreta T,
et al. Mortality from Spontaneous bacterial peritonitis
among hospitalized patients in the USA. Dig Dis Sci.
2018;63:1327-33.

8. Lolekha P, Chunlertrith K. Spontaneous bacterial
peritonitis, causes and antibiotic usage in Srinagarind
Hospital. J Med Assoc Thai 2001;84:995-9.



134

o = J aa v
NITITHUINMTANY N NIMIAATADUN TIsemennansgi/nna

1191 37 a1/ui 2 1.6.- 4.8, 2563

Anusduaiiy

uauaIns Liualwataduuy Insdntisanadanistiatineen1su3nisen lathsiu

mun’ls%’nﬁumﬁnﬁnﬂ’lwﬂ’lma

N * oA ° v ¢ ek a ¢ *
ffna mamiauum, 5.0.7, W3ZAY A150U5HE, M., HNIHIA HUWEIF, HELL.

o a s a ¢ #* a &
U1 HAd, Welll. , ﬂ?ﬂﬂi’dmii ﬂi%ﬁ\iﬂ, WELL. , DATNI ﬂﬂ’l\ﬂ,ﬁ], WeLy. ,

o &
aigann qundy, We.y.

%‘Y]EJ’IﬁEJWEI’]U']ﬂWiZﬂﬂLﬂﬁ’] %’qu’%', **ﬂa\‘iﬂ’]SLL‘W'ﬂﬁTIidWEJ’]‘]J’]ﬂLV]ﬂ‘]J']ﬂ%ﬂiﬂq@]iﬁ’]ﬁ
Received: January 17, 2019 Revised: February 21, 2020 Accepted: April 2, 2020

UNAAEd

a PRI Ao o
nnvesilayrin: Uﬂ@ﬂmmﬂummmgﬂa}ummm
L’z’%mgaLLazﬁmﬁ@mwam@mﬁau’[umsu’%mmw
FIThN T TR UNRLATUIUANTTI A WI AN TUS AT
g1 lagawzluindneneiuianazweiuialszsn
m;jﬂumamhsJLﬂuﬁnwﬂumm’%msmLm:acﬂmm
A4 A X e wn we
Lammwmmuﬂugﬂm%
o d A = v a 13
Tagilszasa: iNednwmsvasnslTuolwaaduun
o €A A . A o A A
Insdnridafadanaiiun N nIIuIrIsen et Su
mmﬂﬁ%’uﬁmaaﬁfﬂﬁﬂmwmma
ax = = X = ae A
ABMIANY: NMSANTUNNITIILNaUNARBITHA
1 ngw TALANIERAINITNARD mjwé‘aamaﬁa
unfnswenuatullf 4 Mndjifaunagiae
Ingalsamle s2rineiui 3 idautunay w.a. 2561
9701 4 LHOUNNIIAN W.6. 2562 1IN 29 A LATDI
=1 a o U U a o a a
F099y laun wadwaatumIuIwsenlatin o
ﬂi:Lﬁuﬁﬂw:mm’%msmiﬂmﬁumumﬁuﬁmaa
ANANWIWLILNE wazuuUlssiinaNIRNIwalada
watwatatuwni1suIniselatrduwyasindned
WHIUNR VAN ILUURBUDNNYINAY 0.92
e 0.91 ANAIGU 3Lmﬁ:ﬁﬁa§aﬁa olUsunsy SPSS
24 FOANLITAD 31UIN T0URY ALARUUALRIW
donuwinegu adaflifesidfinaseunuunga

L@e7 ﬁ']u’lm‘ll%’]@aYI%Wﬂ“llE]dﬂ’]’]llLL@lﬂ@i’]ﬁ@]’]Nﬁ@]i

9289 Cohen LAZAIWIHAISTIUIINARDLNAIVLAIE
11sunT8 G*power 3.1.9.2

= s v a % Qs A =)
wamsfny: nadlsualnaiatuunlnsdwridatians
U lat A uusn mﬁué’aazhaﬁfﬂﬁﬂmwmum
e we - S .
SuitinszmainsenlathfiuAsuanninnmd
ﬁﬂmmiu'%mimiﬂﬂwﬁm:ﬁ‘umnﬁqﬂaﬂ'wﬁ
woE1AYNIananiszau 0.01 (95% Cl = 0.0680-
0.3405) fHau1adniwavesanuuandisluszay
1una1d (ES = 0.57) uazlidwianagay 0.91 ngw
a 1 A =< ' a 1% % [
fagrsianuiinaladawad wanFuunlnsdwy
A A A a o A & o
uanammimimﬂmusl,mmumﬂwq@mmwaua:
logyw (dady = 4.7-4.8, drudesiuninasgiv =
0.4-0.5) #aslTualnALaTH naudatelinsiug
nnusensusrisenlatdin lusauwnisaiaSeves

s o P 5
@maaqumusl,mmumﬂﬁq@mﬂwmmﬂ(ﬂmm
(ALady = 4.7-4.8, MWTLIUUNIATIIN = 0.4-0.5)
agil: msldusdwiiaduuniafiosunsngaoiig
ﬁﬂmlumsu%mimmumﬁuéﬁla{lﬁﬂﬁﬂmwmma

v o ¥ oa o fa -

Id dsundaduuwimendlunmafuguninuazan
anudsslumIsIwssnlathduliiugaolune
eHI ]
o o w a g =1 = a
mdn: wadwitatuuuiiaia, snladrfiu,

ﬂ’]SU%‘WTEFJI UNANEINELA



Vol.37 No.2 Apr.- Jun. 2020

135

J Prapokklao Hosp Clin Med Educat Center

Original article

The Effectiveness of Using Mobile Application Improving the Perception of

Dopamine Drug Administration Skill among Nursing Students

Yosapon Leaungsomnapa, Ph.D.*, Pheeradetch Samroumram, M.Sc.* ,

&

Pakamas Pimtara, B.N.S.*,Thunwa Micor, B.N.S.*, Doungprasert Prasong, B.N.S.*,

Thidaporn Klangjai, B.N.S.*, Nutsuda Sookkkleeb, B.N.S.”

*Phrapokklao Nursing College, Chanthaburi,
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Abstract

Background : Dopamine is a drug that is classified
as a high-alert drug and is often inaccurate
administration. Therefore, the application of
medication in helping with the calculation and
administration of drugs is needed. Especially in
nursing students and nurses at the ward will increase
their skills of drug administration and reduce the risk
that may occur to patients.

Objective: To study the effectiveness of using mobile
application to improve the perception of dopamine
drug administration skill among nursing students,
Phrapokklao Nursing College

Materials and methods: This was a one group
posttest-only design. The participants were 29 senior
nursing students who were trained at the medical
and cardiac intensive care unit, Phrapokklao
Hospital from 3 December 2018 to 4 January 2019.
The research tools composed of mobile application
of dopamine drug administration, dopamine drug
administration skill questionnaire and satisfaction of
mobile application of dopamine drug administration
questionnaire, the reliability was good with
Cronbach's Alpha of 0.92 and 0.91 respectively.
Percentage, arithmetic mean and standard deviation

were used to analyze data with SPSS 24. The effect
size was calculated using Cohen’s equation. Power
analysis was calculated by G*power 3.1.9.2
Result: After using the mobile application of
dopamine drug administration, there was a statistical
significance increase in the dopamine drug adminis-
tration skills among nursing students (p = 0.01, 95
% CI = 0.0680-0.3405) with medium effect size (ES
= 0.57) at a power of 0.91. Participants reported that
they had the highest level of satisfaction with overall
and all items (mean = 4.7-4.8, standard deviation =
0.4-0.5) and also perceived the highest level of
improvement in dopamine drug administrative skill
for both overall and all items (mean = 4.7-4.8,
standard deviation =0.4-0.5).

Conclusion: Mobile application can improve the
perception of dopamine drug administration skills
among nursing students. Therefore, this is an
alternative way to improve the quality of dopamine
drug administration skills for caring for the patients
receiving dopamine in the clinical setting.
Keywords: mobile application, dopamine drug, drug
administration, nursing students
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Original article

The development of stress management systems in adolescent students, Kalasin Province

Tiwawan Piyakulmala, M.D., Nada Chantathai, M.D.

Kalasin Hospital, Kalasin Province

Abstract

Background : Currently, adolescent students have
higher levels of stress than in the past and the
inappropriate management might result in additional
problems. Therefore, the study on the relevant factors
and the development of efficient stress management
via the participation of all sectors is necessary.
Objective: To study the development of stress
management in the adolescent students in Kalasin
Province.

Materials and method: This was a three-phase
research and development study. Phase 1 was to
survey the stress of the secondary school students,
and analyze the problems and demands using an
in-depth interview with the teachers and parents.
Phase 2 was to develop the system by issuing the
manual and program for the pilot. Phase 3 was to
test the effectiveness of the system with the
Matthayomsuksa 3 students by using the stress
management manual and the randomized controlled
trial. The program was evaluated before and after
trial, and one-month follow up was conducted using
the Suanprung Stress Test (SPST-20). Data were
analyzed with repeated measure ANOVA.

Results: The sample group, the adolescent students
in Kalasin Province, had high stress levels. The

problem with stress management system

development included the surveillance, screening,
caring, and transfer between school and hospital.
Consequently, the stress management manual for
schools, parents, and public health officers, and the
stress management program for the adolescent
students were developed. The program effectiveness
test results illustrated that the average stress score
from the beginning to the end of the program of the
experimental group and the control group had no
difference (p = 0.39). However, the average stress
scores of both groups and the evaluation period were
related. After one month, the average stress score
of the experimental group decreased with statistical
significance (p < 0.001), which was lower than that
of the control group.

Conclusion: The stress management manual and
program for adolescent students were practical to
reduce stress, prevent mental health problems
resulting from stress, and strengthen their resilience
in order to deal with the stress. A study on the
development of the model and the long-term
outcomes of the program should be conducted in
order to acquire an effective program.

Keywords: Stress management system, stress,

adolescent students
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Special article

Glaucoma

Porntip Nitikarun, M.D.

Department of Ophthalmology, Prapokklao Hospital, Chanthaburi Province

Abtract

According to the World Health Organization,
glaucoma is the second leading cause of blindness.
Risk factors for glaucoma are old age (40 years or
older), elevated intraocular pressure, positive family
history, and high myopia/hyperopia. Most people with
glaucoma have no symptoms. This disease is
characterized by typical optic nerve head changes,
progressive loss of peripheral vision followed by
central visual field loss. Early treatment can often

stop the damage and preserve vision. Option of

treatment may be topical drugs, laser therapy, or
surgery.

Many people have questions about the most
appropriate treatment, controversy to start medication
in the group of glaucoma suspect. Because these
patients have no evidence of nerve fiber layer and/
or visual field damage. Two cases of glaucoma and
glaucoma suspect have shown in this article.
Keywords: glaucoma, glaucoma suspect, normal

tension glaucoma, computerized static perimetry
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Visual acuity: Right eye 20/70 pin hole 20/30
Left eye 20/50 pin hole 20/30

Ocular tension: Right eye 24 Left eye 23

Anterior segment: normal cornea and iris,
nuclear cataract 0.5 both eye

Posterior segment Eﬂﬁ 1

gﬂﬁ 1 Normal vessel both eye, flat retina both eye

C:D ratio Right eye 0.6 (good rim) Left eye 0.6 (good rim)
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IRIFELNWILATIT A UTZRINAUALIIUITENNN (optical coherence tomography) gﬂﬁ 2
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0187 rex*

Nowo-retisal Ries Thickness
—0D --- 03

3‘1Jﬁ 2 Normal nerve fiber layer thickness both eye

LA30997I2IAAELAN (computerized static perimetry) 3171 3

fLfgiy

o Do

4
gan

gﬂ‘ﬁ 3 Normal visual field both eye
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g&fﬂazmﬂﬁ%’ﬂﬂg’hﬂﬁj&lﬁﬁdﬁﬂﬂﬂ:@i’ﬂﬁ%
(glaucoma suspect) i“]ﬁ)finJL%;mﬁaﬁmﬂqmnn’h 401
ANNAUINANF daUszamenla anaazdadie
LASITUNUSLATIZR T2 ENAT LazaTIITAR%

AUANALUNG LLﬂa’jﬁgﬂ’JUi’]ﬂﬁﬁﬂajﬁﬂ’ﬁﬁ’]ﬂ’m%’l
satszaman linsgaiduaiuaioen NN
AMUAUINATFI é‘aﬁyfusl,upjﬂwiwﬁ Falaifany
sudufidaasumsinmndefin udlwdnsiaasie
Aaa18INNT 3-6 LAoU TAANUAUINAT ATIIRBHA
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PUITRINGN UAZAIINIAIBRILA LNDFANINNIL

¥ a

AR

nsdANENT 2

Qﬂ’mmﬂm@; 818 60 T 1naTI9Me88INT
AN 2 979 dradhehannnidrsen lidheen
liatsden wiwnw anadulafiogs luduluiden
&9

Uiraaseuatifiimoidudefin Ufianlseia
9UALNANIIA9AN

Visual acuity: Right eye 20/100 pin hole 20/30
Left eye 20/100 pin hole 20/70

Ocular tension: Right eye 20 Left eye 26

Anterior segment: normal cornea and iris,

nuclear cataract 1.0 both eye

Posterior segment Eﬂﬁ 4

gﬂﬁ 4 Normal vessel both eye, flat retina both eye

C:D ratio Right eye 0.7 (good rim) Left eye 0.9 (rim thinning)

WIRIRUNWIATITR Y TTE ALz UTTaNaN (optical coherence tomography) gﬂﬁ 5
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Neurc-retinal Rim Thickness

Eﬂﬁ 5 Right eye: normal nerve fiber layer thickness, Left eye: severe nerve fiber loss
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LA30997I2IAAELAN (computerized static perimetry) 311 6

N

i

O o
Ve sray L~
m = s “~w

~~~~~~

g‘ﬂﬁ 6 Left eye : tunnel vision Right eye : normal visual field

adlsema

mnmsmmwudﬂuﬁﬂmsmﬁ fitladeans
dafn faeyunnin 40 1 wazaolseanan lans
2 119

a1 wuhidanuduanangs anazidue
fLatsFunuILATER I sEa A nuLiteL i
Uszananansd amaiaauasaInalnIgyae
MUEIAITULTI (tunnel vision) UAaTIANUAUINAT
ﬁgaﬁmsﬁmm%’maﬂimmm wazvinliiians
gRAUIEaN 399adiinzdain (glaucoma)

a2 danuduanalnd anaazidsadis
LASITUNUBLATIZR U TZENAT LazATITAR

somnalnd wlandsligmsvinaedeedszam
an Vl,xiﬁmsgngtﬁﬂmumum %a%’@ag’lun@uﬁmé’a
NMNzAaR (glaucoma suspect)

ﬁdﬁ%ﬂﬁ%’ﬂﬂ'@ﬂ's s18# andrednnazdofin
(glaucoma) s=BumMsnneemslievoanaaniy
AUANAN (anti — glaucoma drug) LAIUARAAINEINNT
yzanu 1-2 Lﬁauﬂ'auﬂ,uﬂj"saanﬁ'a@mmauauaa
AEUAZAAAUANNABANAT FINTUANVN Ao
NMz@afA% (glaucoma suspect) §INIINHAATIA
AAAINDINTUBZIAAUAUGNAN A31982180097
Uszamnan wazasalaauasade lule
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Enlarge cupping optic disc

Intraocular pressure

High (> 21 mmHg)

Visual field

High (< 21 mmHg)

Visual field

Defect Normal Defect Normal
Glaucoma Ocular Hypertention/ Normal tension glaucoma Glaucoma suspect
| Glaucoma suspect | |
Rx | Rx/Follow up Follow up

Rx/Follow up

Ltwugﬁﬁ 1 Intraocular pressure

19NENID19D4
1. Anderson DR; Normal Tension Glaucoma Study. Curr
Opin Ophthalmol. 2003 ;14(2):86-90.
2. Musch DC, Lichter PR, Guire KE, Standardi CL.
Ophthalmology. 1999 ;106(4):653-62.
3.  Yih-Chung Tham, Xiang Li Global Prevalence of
glaucoma and projections of Glaucoma Burden through

2040 Ophthalmology.2014; 121( 11): 2081-90

4. Cioffi GA, Durcan FJ, Girkin CA, Gupta N, Piltz-Seymour

JR, Samuelson TW, et al. Basic and Clinical Science
Course (Glaucoma). San Francisco:American academy

of ophthalmology; 2019-2020.
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81113
U
Valsartan/ sacubitril

o

€a (4
UINNe

[

4

UDINHIH, A.1.

Received: February 24, 2020 Revised: March 10, 2020 Accepted: March 19, 2020

gﬂiiﬂiﬂﬁ%ﬁ (structural Formula)

*3Na* +2'/ H,0
'N"N\
N

g‘ﬂﬁ 1 g@lﬂﬂida%”m Valsartan/sacubitril

‘ﬁﬂﬁ]ﬁiy)ﬂ]ﬂm (generic name) Valsartan/sacubitril
Fomam (trade name) Entresto®
suuuuve9EN (dosage form) Film coated tablet
szianvesen (pharmacologic category) Angiotensin
Receptor Neprilysin Inhibitor (ARNI)
Youaly (use)
fauslHlunsananudssvesnsidsiia
nnlsamlauaznaaaiien wazaanisiianinuiia
Un@fidasdrumssnunlulsswenunalugiheglng)
ﬁﬁﬂﬂ:ﬁﬂﬂﬁumﬂTﬁﬁﬂ Systolic (NYHA class II-1V,
LVEF < 40%)
Insnmezilesumasiniuendug (eta-
blockers, diuretics, MRA) tRaunugn ngy ACEls/
ARBs 31
nalnn1seengNs (mechanism of action)
aanqw'ﬁgﬁuﬁt\i Neprilysin (neutral endopepti-
dase; NEP) @28 LBQ657 daiilwmanvaladuas
Prodrug sacubitril fitdlugnseangnt wazfud
Angiotensin Il type-1 (AT1) Receptor 628 Valsartan
gnsaslafitinain LBQ657 1nAMIEINTD

Ve Peptide ﬁgﬂamﬂiﬂﬂ Neprilysin L% Natriuretic
peptides (NPs) LLa:ﬁ]’mmiﬁ Valsartan ﬁu%awa
n3zNUVe9 Angiotensin Il lUw¥auniu NPs WNTLH
Guanylate cyclase-coupled receptors ﬁaguuwﬁwm
iad YRS awesluanafissdg g
muluiassiia Cyclic guanosine monophosphate
(cGMP) 7’25\1LﬁNQﬂ'§mmsmaamﬁamﬁumi“ﬁ'u
Tsiduuaannistlgaiziindasinisnsasvadla
LLa&ﬁNﬂ%N’]mﬁa@Lf’]gﬂ@] Fufanisnasans
Renin WLasz Aldosterone aaN1IH1NIWUDITLUY
U328 MM&I% Sympathetic LLazqw'§Anti-hypeﬂrophic
ez Anti-fibrotic mﬂmimz@fuashwiat,ﬁawaa
Renin-angiotensin-aldosterone system %adawalﬁ
AROALADANAGT ANTREEUVI ITLALNLAZUDIARD
fila nszdumstntaravlaussmstiuiwonsesimad
wazvinldtAanmsasuulssveinasaidanralefill
ReUlsza9f Valsartan fuffnasuanudenaanidan
wlauazlaann Angiotensin Il Tagsiuifasinsdnne
°71I AT | Receptor LLazﬂ"ug{'j Aldosterone ‘ﬁmﬁ]’m

Angiotensin |l %
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HEART FAILURE

e

NATRIURETIC PEPTIDE
SYSTEM

Pro-BNP

BNP  NT-proBNP

(AHU377; prodrug)

l

NEPRILYSIN

Vasodilation
+ blood pressure
+ sympathetic tone
+ aldosterone
+ fibrosis
+ hypertrophy

Natriuresis/diuresis

Sacubitril

LBQ657

RENIN ANGIOTENSIN
SYSTEM

Angiotensinogen

l

Angiotensin-|
Valsartan l

Angiotensin-ll

AT1-receptor

Vasoconstriction
+ blood pressure
t sympathetic tone
t aldosterone
t fibrosis

t hypertrophy

E‘l.lﬁ 2 nalnm3vineauaad Valsartan/sacubitril

1NE¥IAUAEAS (pharmacokinetics)

ms@m%u (absorption)

ARIIN ML Entresto® lasn133uLsenmin en
zuaneaaniii sacubitril ‘%d%:gﬂm@ﬂﬂavlﬂ‘ﬁlﬂu
LBQ657 LRz valsartan

FTEZIIA INIING SEAUA NI NTUGIFA TUNAEHN

(Tmax)
Sacubitril 0.5 hrs.
LBQ657 (L&J@]’mavlaﬁf"nad sacubitril) 2.0 hrs.
Valsartan 1.5 hrs.

wiaanlien Entresto® Juaz 2 a5 sxduva9
sacubitril, LBQB57 Laz valsartan anﬁwg&am's:mﬁ
T8 3 71 #WI0LSWITeN ENTRESTO wiaunde
TdwFanamsile

N3NNI (distribution)

81 Entresto® snansadumnuldsauluwanaan
6@ Saoaz 94 09 97

msasuudasen (biotransformation or
metabolism)

Sacubitril agluanWWW'i”auﬁazgﬂLﬂﬁﬂuLﬂu

LBQ657 dauianlnil Esterases lay LBQB57 9zn
wanuelagaelululsinmilianndn Valsartan as
anwaua ladiiisadnies lasffineTosas 20 289
muwwﬂﬂ@'aﬂ%\aﬁgnl,ﬂ?immé?mflmwmuavl,a@f
ilosannuanuedgufitionlsd cYP4s0 udanans
289 Sacubitril WAz Valsartan §USuakas 39a1a
msUimseiiinacatewlod CYP4s0 A ey
lifnansznummndraauaaas
NN3NNIAYIDBNAINT N (elimination)
wddantienlasnisSudseniu dszunm
o8z 52 - 68 Va9 Sacubitril LazTaLAT 13 VB
Valsartan uaziwanualadazgninineanmitaai:
wonaNiwianaz 37 - 48 U949 Sacubitril LazLl3TND
F80az 86 Y04 Valsartan 90NANTABENNII0INE
Sacubitril, LBQ657 Waz Valsartan 3:9n1190
paNINWANRINT U A B TIMNAI T lwmTTda
£ (T1/2) Alszanos 1.4 $2lwg, 11.5 $2lug uaz 9.9
g audd
¥AEN (dose)
- awasuusilugianey 18 Yaiwly de
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A8 200 mg TUAZ 2 ATI

- WALTNABVBILT AB 100 mg Az 2
a3y nydigthelineldTuninmACEIs/ARBs a1
Aow wuzhSuenlurwadi e 50 mg Tuaz 2 AT

- avdSurmasniude 2 wiwqme] 2-4
s [ =S d' o ‘2' C 2
FUaRanD I TR NLUn sm;dﬂmmmmwuvlﬂ

- lad@aslTensiuiu ACEIs/ ARBs 819

- mingthedumudasldld (anuauiden
i InunaBougs lavhnuiaund) WuSuaasma
HIRITINTY

U 1 a

Wil anauniey

- @ﬂmﬁ%ﬁnmmwimgmm (eGFR <
30 mi/min/1.73 m?) Bwaefiuuziin o 50 mg Tuaz
2 a9

- dihefidurinuunwiastunans (Child-
Pugh Nda B) 2110uus1i) fia 50 mg Tuas 2 A9 ud
mﬂﬁmwunwimazmﬁ;ul,mleit,l,u:ﬁﬂﬁlfﬁ

U ISI =1 = 1 =3 v 10 I

- aﬂ?EJVIVL@]‘IA‘JE]@I‘]J‘UﬂW‘iaOLaﬂuPJEJVLN’QJ’]LII“H,
aaddSurmae
4 Vv 4 . . .
yavinly (contraindications)

- AalgiudfdgRlifudediendndn
Sacubitril, Valsartan wia&autlsznaudue ludiu

- ﬁ’]&ﬂ“ﬁ’mﬁusﬂﬂ@;u ACE inhibitor 9z83
1aisulden auninezasy 36 Talud ﬁé'amnﬂqﬂ s
%fﬂmﬁmmnaju ACE inhibitor 1$8431n 819 ANAINY

A a . ° a o o -
Laﬂ\ﬂuﬂqilaﬂﬂ Angioedema Iu'ﬂquﬂ{]“ﬂ HIAINWATNLIN

mﬁnmﬁmmm@'u ACE inhibitor 91n3192AU 36
T lU9n 899NN 93U Entresto Iﬁaq@ﬁm

- aldiugihefiflsz3innie angioedema
44

ﬁmmmadmnmﬂ“ﬁmmju ACE inhibitor 388N

Ny ARBs

q
'
=

- wulsludihsfidwuimnusiian 2 7

&9 FSUNNISNEIAQY aliskiren
7 e aAa 6

- wmulsnuseIiassa
Yon233279 (warnings/precautions)

- AMTANINAWRAAGN

- milgnlugihonzlaiauunwies

. “ ¥ .

- aelduesBoulwfengadiu uuziiih
e Trzeuluamdanlugsy lapanizagngdalug
Phunitadoiies ww nnzlarinanuunwsadatng
JUUT Wulsauirinw Sn1zaaslun aldosterone
@ ma"l,mummiwﬂmmmfﬁwgd

- M Angioedema

- milgnlugdihoifinseaifoauasnladu
(Renal artery stenosis)
1M INUALA (adverse reactions)

WuuNNINTasas 10 : Hyperkalemia (3088
12), Hypotension (38882 18)

oz 1 - 10 : lo w99 ANVAUGEIINNT
Waswrin 1uay

uazauNINIBuas 1 : Angioedema

1= d k4 = k4 [
E)]ﬂﬁ"lll‘w&‘l.]izﬁﬁﬂfﬂ1ﬂﬂ1i11521ﬂ1»!ﬂ1‘§ﬂﬂﬂ1 PARADIGM-HF, megammﬂaaﬂm

' 3
mmﬂuﬁaﬂs:aaﬂmnmi‘l?}'m

D).

bEntrestoi 5 ENALAPRIL P REY
200 4N, INAT 2 A (3988%) 10 AN, TN 2 A (39U8)

anuRaUnanamaUafty wazlnauinis

mizlduasBoulwiong 11.61 14.00 tagann

melluamdsuludondn 3.31 253 o
ANUAaUnEN I TzUULTERIN

VondTee 6.33 4.87 g

Boudswzanmaasurin 0.57 0.28 Tsitioy

1hafivie 2.45 2.51 g
ANwiaLUNGa9RuAE labyrinth

NendTseinwna 1.45 1.40 g
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a1 mslafsdszasdanmslaen Entresto? ENALAPRIL AT
200 0. Tuaz 2 @59 (508az) 10 AN, Iwaz 2 A3 (3auaz)

anuAaUnfvainaaalian

AnuduEaad 17.61 11.97 tagun

Wuaw 2.24 2.70 18

anududoaaniiafud 1.52 0.80 1iag
anufindn@vasszuumadunsla n39en uaz mediastinal

o 8.78 12.60 g
ANMURAUNAVDITZTUUNILAUDIANT

09329 4.62 4.47 1iay

aanld 2.09 2.36 vey
auRaUnaMsRIws uaziieiieldRmits

angioedema 0.45 0.24 lsitinn
anufiadn@vadla uazmaduilasniy

malarinauunnias 10.14 11.52 Uagun

alane 4.76 5.30 1iay

(lae waglanedounau)
anwAaUndmly wazannzusnmdilaum

SOULWAE 2.97 3.05 1iae

INNITRNALLIY 2.09 1.84 18

OUAINILNBNUIZHI198N (drug Interactions)

- feldsauiy NSAIDs anavinliaan
sansalumainnuveslaanas daiudsunssi i
seFimsranuuedle aGuduniadnmssuas
n’m%fnmlu;jﬂ’mﬁl’ﬁm Entresto® $74A1 NSAIDs

- Lﬁ‘ﬂl‘fﬁ"mﬁumﬂém Potassium sparing
diuretic \Ws1z813v1 ARG Hyperkalemia #1nf
anuindudaaldsinnu wusiirldiingeToszay
TwunaBonludsuanslngda

- Lfiaslfﬁs'wﬁumm@ Statin AnIAEN®INY
411§ 8l9en Entresto® 70/ D8N Atorvastatin SuaLfia
Cmax ez AUC 284 Atorvastain vnndndudasldsiu
uadsltetnisziaseds
FBAVSHE HAZANUAINIVOIEN (storage and stability)

- ﬁﬂmﬁuﬁqmmmﬁun'jﬂ 30 B9FNLTALTER
oafuanudn LLa:LﬁulumaqﬁmsﬁLau

- husnldWulouazanuadn
218UD38N (shelf-life) 24 LHaw
MIANHINIADHN (clinical trial )

PARADIGM-HF

1] 2014 New England Journal of Medicine ‘o'

FRUNNIANENTe PARADIGM-HF 1Ssuifisuna
m3snsenlniifa LCZ 696 (Valsartan/Sarcubitril)
%dlﬂumﬂ&j&l Angiotensin Receptor Blocker/Neprily-
sin Inhibitor (ARNI) AUM33nERasgIulaylsen
Enalapril W11 LCZ 696 R141308000 N80T 0
nlyamlasuinadlasgrafindaynmesda
M3ANEINIAGAN (PARADIGM-HF) 3 Study
protocol PARADIGM-HF 132naudie 3 T34n3fns
fla Screening period , Active run-in period LY
Randomization trial lasiianginauinmsinisda
v 6 > . . ;§ Ul
\UaZNUYIN1IFA8aNIN Run in period Bar1ae
2z1@3UeN Enalapril 10 mg SuUszmuiuaz 2 a9
Wuan 2-4 §andk anduwarlasuen Valsartan/
Sacubitril 200 mg JUUTEMwInaz 2 a39 LHuaan
o & dl v A
4-6 flend gihofimuninnueinsdnafesne
Idazgngulu davdu 1:1 Refunmsinmndaly
Patient population #1J28 10,521 318 HWNIAALAEN
AN U NI ALTILALLN AN NITAABBNVBINTT
= S A o ::' v
anw uadgiledmwin 2,122 1 fidatseanainnis
=2 PN Y \ =2 A =2
anwiflasdinangens g Janlagiolunmafinm
39 LLﬂaLﬂumg'uﬁvlﬁ%'u 81 Valsartan/Sacubitril Lazen
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Enalapril lsn13@nsiRed 4,187 waz 4,212 578 Ay
e Tapsns 2 nauansueIndidssin

Efficacy outcome Q’ﬂ?ﬂ"?’ivlé%'um Valsartan/
Sacubitril #danFedinnlsarlauazvaea
1RaaaaadIsasas 20 (p < 0.001) LaXNIILTIINBIE
Tulssnegnunaduiiiosunananzilaguinaianas
Jouaz 21 (p <0.001) kaNEI0 LN RURAYNIFDA
Lﬁ;al,ﬁﬂuﬁ'ugﬁwﬁ“lﬁ%’um Enalapril

Safety outcome izwjnmsﬁﬂm@ﬂmﬁ"m
Juen Valsartan/Sacubitril LWazgn Enalapril Fududog
WYALNIBLAL 17.8 WAL 19.8 AWAIGU (p = 0.02) lag
Kih o 7il65 08N Valsartan/sacubitril Liaa1MTE9LAES
N8N ﬁayﬂd'];jﬂ'mﬁvlﬁ%'um Enalapril a&148
RURIAYNIIFDG (p = 0.03) 11 Creatinine ¥1NNIN
2.5 mg/dl (Fopaz 3.3 WAz 4.5, p = 0.007), Potassium
UINNI1 6 mmol/L (Faeas 4.3 Uas 5.6, p = 0.007)
a1m3le (Feuay 11.3 uas 14.3, p = 0.13)

Blood Pressure and Outcome &1 Valsartan/
sacubitril s snanaudulafialdaninge oy
&1 Enalapril 1wum:ﬁnwsawmawué’uiaﬁmawnmmju
CCBs 1138 Alpha blockers Mignun3nandasnsiie
T30 le waadliiAuinads N9 Neurohormonal 813
L'fluﬂ'ea%'wﬁﬂﬁdawa@iaﬁmwmﬂﬁﬂ%’imaa;jj’ﬂm
msladuma defivaas IWiduanmsansnves
PARADIGM-HF w111 Dual neurohormonal modula-
tion &sls¥en Valsartan/ sacubitril =81/5z&NnTAm
witanim AN Enalapril Wie9anadien

Tolerability NAN13ANE1 PARADIGM-HF Wy
71 MILia Angioedema lugﬂ’mﬁvlﬁ%fum Valsartan/
Sacubitril ﬁmﬂn'jwjﬂ'sﬂﬁvlﬁ%’um Enalapril (3088
19 uaz 10, p = 0.13) u liwuaNuuANFIBENIR T
FAYNIFNE uadInIdaIRaa NN TINABINTEY
WIINENaan NI MNe BnnsansiEhseTemslden
ﬁdﬂd”}’ﬂugﬂ’s Llﬂﬁ;l;m%m LB African-American %38
Q’ﬁﬁﬂizﬁ Idiopathic angioedema wananildszanm
Jasaz 20 madg’ﬂaLlﬁll,"ﬁ’ﬁ'mﬂﬁﬁﬂmﬁaqaam’lﬂ
M3AN®IAawn1T Randomization mmqwﬁ:uﬁ@mﬂ

N3 B ENNIIONWINITTNABINEN L aatkurng

anudniludasldin valsartan/sacubitril lugils Rty
e lasusunnenenadndudaaiiziiennistne
Wednenagndlnasa

weNaNil PARADIGM-HF fisuaasliifinga
;jﬂasﬁ"L@T%’um Valsartan/sacubitril J8a31n13L7
mzanudulafiadmsoanududalaaniosnii 90
mmHg VL@‘Tmnnhﬁﬂmﬁ"Lé’%’um Enalapril lagaay
sudaladnadsfiszoziam 8 e lumjwjﬂmﬁvlﬁ
Ju#N Valsartan/sacubitril ﬁizﬁm’ﬁﬂ’j’mgﬁmjﬂ’a oitler
Ju#n Enalapril Uszaunms 3 mmHg FITUNNIZAN N
Tafadsaduilafoimdmiszmmitifiarsfiansan
flautianken Valsartan/sacubitril

PARAMOUNT

PARAMOUNT iJumsansuuugy asas
@‘Tmsl,u;jﬂ'aU'ﬁﬁmsﬁué”r‘uaaﬁ'ﬂa}mﬂﬂ’jﬁaﬂaz 45
las3ouifisusn Entresto® au1@ 200 Aadn3u (n =
149) NUN Valsartan U41@ 160 88NN (n = 152)
Suaz 2 959 MNMSANEINLIY NT pro-BNP aaad
agiadliudan (p = 0.005) 91N Baseline fudav
12 Iumg'w“?i"lﬁ'?um Entresto® @1 NT pro-BNP fia
§991n Baseline lufianwii 12 uas 36 szadunds
N Iummzﬁnéjwﬁvlﬁ%'um valsartan @1 NT pro-BNP
I=AARIINFUMWA 12 Bedlanvidi 36 wuiramwa
vasirlaRasuutronadmatadaliiuddny o Left
atrial volume index (p = 0.007) Wz Left atrial
dimension (p = 0.03) lu&a¥# 36 uaz3=dU NYHA
fanathefiinidnyluilanii 36 (p = 0.05)

(PNA51994

1. CONSENSUS Trial Study Group. Effects of enalapril on
mortality in severe congestive heart failure: results of the
Cooperative North Scandinavian Enalapril Survival Study
(CONSENSUS). N Engl J Med. 1987;316:1429-35.

2. Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE,
Drazner MH, et al. 2013 ACCF/AHA guideline for the
management of heart failure: a report of the American
College of Cardiology Foundation/American Heart
Association Task Force on practice guidelines. Circulation
[Internet].2013[cited 2019 Aug 12];128(16):e240-e327.
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- @73z uus lanwy JVP 6 cm above sternal angle, PMI at 5th ICS, Left MCL, No heaving, No thrill,
Normal S1, S2, No murmur

- @a1aszuunIwelany Trachea in midline, Normal in percussion, Normal breath sound, No
adventitious sound
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gthemeiiiamauiunthen iuau amany
AnuGulaRadl waznzwIaseandnluidaaniia
g 1 a £ dj a t!l o va
Iuag1BoUNIW GIdn1zReNavin R ey
¢anan leun Acute pulmonary embolism, Acute
myocardial infarction L8z Acute aortic dissection

aas9naw Wi lawuing Sinus tachy-
cardia rate 108 A39AaUN Right axis deviation L8z
S1Q3T3 (deep S wave in lead 1, Q wave in lead lll,
T wave inversion in lead Il 138138131 Mc Ginn-white

. K = P =

sign) DIVIVBNDINITNNNIE Acute cor pulmonale B3
vy lunzAimsinanudunzluiilakasan

LT Massive pulmonary embolism, COPD with acute
exacerbation, ARDS, Pneumothorax, Upper airway
obstruction uaag1sia Sign wwldifsstasas 10
“Uadé/ﬂl ?J"?;Lﬂu Acute pulmonary embolism uazd
Positive predictive value WNE9TREAT 23-69 NTATIT
WU T wave inversion in right precordial lead with poor
R wave progression fianatflunaanndisianudul
ﬁﬂaiﬁwmga wdagnslsfdiiiasannanuiaUndd
aanunnaanlinmladsliswzdensifiads
T30 39m23d9msssaaiudnie fudumyd ey
Hihwldnsa

31U 2 mwdeTsEnTsen

CXR: Normal CT ratio, No infiltration, No
pleural effusion

High-sensitivity troponin: 30 ng/L (fnUn@ias
n31 14 nglL) fﬁaawwuﬁnﬁwgo%uvlﬁ%ﬂu Acute
myocardial infarction LLaz Acute pulmonary embolism

Bedside echocardiography: Right ventricle
dilatation and impair contraction, LV good contraction

and no regional wall motion abnormality, Mild TR,

RVSP 40 mmHg, IVC dilate, Not seen filling defect
in main pulmonary artery, Aorta not dilate, No flap in
aortic root.
mn"ﬂ”aQaﬁiﬁmhmm:ﬁﬁﬂﬁﬁmwmmmm
;Eﬂ’am'ltlﬁmﬁ]zl,ﬂuﬁ]’m Acute pulmonary embolism
fa Well score lat 4.5 azunudalal# Heparin, NSS
500 ml wLaz Norepinephrine 814130 Maintain blood
pressure 1¢345usanTI9 CTA pulmonary artery
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CT angiogram pulmonary artery WU Filling
defect in right and left main pulmonary artery Qﬁw
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embolism L&zl l#n135ns1628 Fibrinolytic drug
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AIGDINNMINTIININIZMILTIAI VBN RALNG
(hypercoagulable stage) WHadannwInwuInIaia
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\%% Antiphopholipid syndrome A33L@3UENGIHANT
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