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Abstract

Background: Driving pressure is associated with mortality in patients with acute respiratory distress
syndrome (ARDS). However, whether driving pressure is associated with outcomes in
mechanically ventilated patients without ARDS is unknown.

Objective: This study primarily aimed to determine the association between driving pressure and
severe lung injury (lung injury score > 2.5). The secondary outcomes were to determine the
cutoff point of driving pressure associated with severe lung injury and compare patient
mortality between severe and non-severe lung injury score in mechanically ventilated patients
without ARDS.

Methods: Mechanically ventilated patients without ARDS admitted in the intensive care unit (ICU) of
Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand, between
2018 and 2020 were enrolled. Baseline characteristics including sex, age, diagnosis, sedative
drug, and lung mechanic from the ventilator were recorded. Moreover, the patients’ driving
pressure [plateau pressure—positive end expiratory pressure (PEEP)] and lung injury score were
obtained. Multivariable logistic regression analysis was performed to determine associations
between driving pressure and patient lung severity with lung injury score. The mechanically
ventilated patients without ARDS were categorized according to lung injury score > 2.5; then,
a severe form of the area under the receiver operating characteristic (AuROC), as a dependent
outcome, was observed to determine the association between driving pressure and severe
lung injury. The optimal cutoff point of driving pressure that determined severe lung injury was
calculated by Youden’s index.

Result: In total, 155 mechanically ventilated patients without ARDS were enrolled. Overall mortality
was 28.3%. Driving pressure was associated with severe lung injury (OR, 1.28; 95% Cl, 1.15-1.42;
p-value <0.001). A good discriminative ability of driving pressure to determine severe lung
injury was noted (AuROC = 0.859; 95%Cl, 0.768-0.950). The optimal cutoff point of driving
pressure indicating severe lung injury was 16 cmH,O with, 89.5% sensitivity (95% Cl, 66.9-98.7),
75% specificity (95% Cl, 66.9-82.0), 33.3% positive predictive value (95% Cl, 20.8-47.9), and
98.1% negative predictive value (95% Cl, 93.2-99.8).

Conclusion: In mechanically ventilated patients without ARDS, increased driving pressure was associated
with severe lung injury. A driving pressure >16 cmH,0O was associated with severe lung injury.
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Introduction

Acute lung injury resulting from mechanical
ventilation is common in critically ill patients and
associated with poor outcomes including increased
patient disability and mortality’. Lung injury is
caused by lung stress and strain. Lung stress is due
to an increase in lung pressure from an external
force applied to the lung’s cross-sectional
area (measured in N/mm? or pascal units). Lung
strain occurs subsequently due to shape and length
changes of the lung in response to an applied
stress'”. Stress and strain are important mechanisms
to determine lung injury.

Katira et al. investigated a mouse’s lungs by
abruptly weaning from mechanical ventilation and
reducing positive end expiratory pressure (PEEP)
from 3-11 to 0 mmHs. Electron microscopy was
performed, and microvascular leak was measured
by Evans blue dye. Measuring the left ventricular
end diastolic pressure (LVEDP) showed that
LVEDP increases when deflation increased left
ventricular preload and afterload that elevates
pulmonary microvascular pressure and wet/dry lung
ratio from the leak of water substance with abrupt
deflation and supported the theory that lung injury
occurs in mechanically ventilated patients”.

In some recent studies, lung injury score was
used as a follow-up parameter along the treatment
course; for example, a study by Tongyoo et al.’
investicated the use of corticosteroid in early sepsis
patients. Their study showed that the patient group
who received corticosteroid had better responses
(better PaO2-FiO2 ratio). The lung injury score
(cutoff point at 2.5) was lesser in the group who
received corticosteroids than in the group who did
not. Lung injury score is the basic parameter to
determine lung injury severity a score > 2.5 indicated
severe lung injury®’. Soto et al.® studied lung injury
prediction scores of hospital patients and showed
that increased injury prediction score was associated
with ARDS, with a cutoff point > 4. Amato et al.
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collated all studies about driving pressure and its
related clinical results and revealed that the patient
group who had increased driving pressure had the
highest mortality, and the patient group who had
lower driving pressure had decreased mortality;
after multivariate adjustment at patient level was
applied according to the median values of driving
pressure, plateau pressure, and tidal volume. The
ventilator variables did not improve the association
of tidal volume and plateau pressure with survival;
however, it improved the association of driving
pressure with survival. An explanation of
the decreased mortality is decreasing ventilator
support induced lung injury’.

In a study by Talmor et al., mechanical
ventilation of ARDS patients was adjusted,
particularly the esophageal pressure, and the result
was compared with that of the control group; the
esophageal pressure guide group had higher PEEP
level, and the difference was statistically significant.
The esophageal pressure guide group had higher
plateau pressure than the conventional group. The
transpulmonary pressure in the esophageal pressure
guide and control groups were similar, potentially
affecting and decreasing lung injury and most likely
reducing mortality even though there was no
statistical significance'. Moreover, another study
reported on the decrease of lung injury through
other ways, such as the use of neuromuscular
blocking agents in ARDS patients. Papazian et al.
studied severe ARDS patients by evaluating clinical
outcomes after neuromuscular blocker therapy.
Their study showed improved 90-day survival
without increased muscle weakness''. Several
studies limited the breath quantity of the lungs to
not more than 6-8 ml/kg compared to conventional
tidal volumes. All of these results of reduced
mortality, respiratory cytokines, or progression to
ARDS due to decrease ventilator-induced lung

injuryu“.

Driving Pressure and Lung Injury in Mechanically Ventilated Patients without Acute Respiratory Distress Syndrome



There is still no study on whether the driving
pressure in patients without ARDS affects or
reduces lung injury and on the ideal driving pressure.
Therefore, this study aimed to find the relevance of
driving pressure and lung injury score in critically ill
patients without ARDS and determine the cutoff
point and whether there are differences from the
ARDS patient group which has 15 cmH,O.

The objective of this prospective study was to
investigate the association between driving pressure
and severe lung injury in mechanically ventilated
patients without ARDS and in turn determine the
optimal cutoff level of driving pressure that affects
the severity of lung injury in mechanically ventilated
patients without ARDS. Secondary outcome was to
compare the mortality between severe and not
severe lung injury, according to patient lung injury

score.

Methods

We included 155 mechanically ventilated
patients without ARDS admitted in the ICU of
Faculty of Medicine, Vajira Hospital, Bangkok,
Thailand, between October 2018 and January 2020.
Patient baseline characteristics including sex, age,
diagnosis, sedative drug, and mechanical ventilation
parameters were recorded. Driving pressure was
calculated from plateau pressure subtracted by
PEEP® on hospitalization days 1 and 3. The average
lung injury score'® was calculated involving four
components, including the number of consolidation
quadrants on chest X-ray, PaO2/FiO2, PEEP level,
and respiratory system compliance on days 1 and 3.

Study design

A prospective cohort study was applied.
Patients who did not meet the Berlin definition of
ARDS that were treated in the ICU of Faculty of
Medicine, Vajira Hospital were included. Patients
aged 18 years old or above, receiving sedative and
analgesic drugs, with controlled breathing or
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breathing under mechanical ventilation without
resistance, and using assisted ventilator for more
than 48 hours were included. The exclusion was
patients with unstable hemodynamics while on
mechanical ventilation. Eligible participants whose
condition progressed to ARDS or patients who were
successfully extubated within 72 hours after
enrollment were terminated from the study.

Sample Size

The sample size for diagnostic test study
by using specificity was calculated as follows.
Za/2 is the standard value under normal curve
associated with level of significance. By level of
significance, a. = 0.05 then Za/2 = 1.96, with absolute
error at 5% (d = 0.05). As regards the probability of
expected specificity (Sp), since there is no study on
this topic, there was no specificity of reference;
hence, the researchers set the specificity at 90%
(Sp = 0.90). The study “The large observational
study to understand the global impact of severe
acute respiratory failure (LUNG SAFE)™,” which
included 50 ICUs worldwide, showed that prevalence
of lung injury and ARDS are 10.4%. Thus, the
formula to find the number of patients for this
research is 155 patients.

Variable and Definition of Variable

Independent Variable
1. Driving pressure (Plateau pressure — PEEP)’
2. Lung injury score (lung X-ray, hypoxemic
score (PaO2/Fi02), PEEP score, and respiratory

compliance score)™

Confounding Variable and Partiality

Age more than 65 years old, obesity, positive
fluid balance, and respiratory effort. (This research
did not exclude patients who were above 65 years
old and obese and had positive fluid balance.)
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Definition of Variables

1. Lung injury score is the overall score from
chest X-ray, PaO2/FiO2 score, positive and expiratory
pressure scores, and respiratory system compliance
score (tidal volume/plateau pressure-PEEP), using
ml/cmH20. Higher rates indicate inflammation in
the lungs, particularly higher than 2.5.

2. Driving pressure is the driving force
to breathe, which equals to pressure differences of
plateau pressure and PEEP.

3. Sedative drugs include opioids and
benzodiazepines.

4. Respiratory effort is the patients’
breathing efforts, in which if these efforts are overly
increased, breathing might not be associated
with mechanical ventilation and the rates will be
less or more than accurate.

5. ARDS (acute respiratory distress syndrome)
is an acute respiratory condition which happens
when the lung tissues are severely damaged and is
identified with the Berlin definition: patients have
acute onset within 7 days, patients’ lung radiation
show bilateral opacity, and patients have
unexplained opacity by cardiac failure or fluid
overload and exchange abnormal oxygenation,
Pa02/Fi02 < 300 mmHg with PEEP > 5"

Components of the Murray lung injury score'*

Methodology and the process of volunteer

researcher agreement

After the volunteers were admitted in the
hospital’s ICU or semi-ICU, the researcher will
consider inclusion/exclusion criteria for basic
information, age, sex, sedative drug, congenital
disease, and medical record assumption.

The driving pressure and lung injury score
were collected at the same time as the volunteers
put on mechanical ventilation.

Driving pressure: collected the data by
measuring plateau pressure and PEEP before
calculating driving pressure in days 1 and 3 for
driving pressure average collection.

- Lung injury score (Table 1): collected the
data by calculating from chest X-ray results, ABG,
Pa02/Fi02, and lung compliance in days 1 and 3
after joining the research and using the highest lung
injury score.

For volume control ventilation mode, inserts
inspiratory hold for 5 seconds and measures the
pressure before calculating the driving pressure,
according to driving pressure = plateau pressure-PEEP.

For pressure control ventilation, plateau
pressure is equal to inspired pressure.

Lung injury score

Consolidation

on chest x-ray

0 No consolidation =300
0.25 1 quadrant 225-299
0.50 2 quadrants 175-224
0.75 3 quadrants 100-174

1 4 quadrant <100

PaO2/Fi02

PEEP Compliance = TV/
plateau
pressure-PEEP

<5 >80

6-8 60-79

9-11 40-59

12-14 20-39

>15 <19

total score 0 = no lung injury, total score > 2.5 = severe lung injury
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Measuring the driving pressure was done after
the patients were admitted in the ICU and received
primary treatment until hemodynamics were stable
in days 1 and 3 after joining the research.

Since this study collected data from patients
with breathing tubes and who were receiving
sedative drugs according to medical indications, the
dose of the sedative drug have been deemed as
appropriate for the individual patient as stated by
the primary doctor.

The Process of Volunteer Researcher Agreement
The primary doctor in the patients’ ward
asked for a verbal and written permission instantly
after the patients meet the inclusion criteria.
Moreover, the volunteers’ representative were
signed the consent agreement to let the researcher
took a blood sample. Normally, the patients in the
ICU ward would be analyzed for arterial blood gas
frequently; in this study, the blood gas had to be
obtained daily during the data collection period.

Variable Measuring Instruments

The variable parameter (driving pressure,
compliance) were measured by GE Carescape R860"™
and Hamilton G5 model.

IRB
Research work has been approved by the
research committee of Navamindradhiraj University.

Statistical Analysis
Analyzing and Presenting Data

Continuous variables were presented by
mean and standard deviation (SD) or median and
interquartile range 1-3 (IQR 1-3) and compared by
categorical variable and were presented by number
countand percentage; a comparison by multivariable
logistic regression analysis was done to identify the
association between driving pressure and lung injury
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score and survival. The area under the receiver
operating characteristic (AUROC) was analyzed to
identify how driving pressure causes severe lung
injury using Youden’s index.

Results

Overall, 155 mechanically ventilated patients
without ARDS were enrolled. The basic information
showed that 60% of them were male with mean aged
66 years old. The most common underlying disease
was hypertension (36.8%), followed by diabetes
mellitus (20.64%) and ischemic stroke (12.3%).
Most of the participants group was diagnosed with
sepsis (23.2%), pneumonia (31.0%), and acute
coronary syndrome/congestive heart failure (9%) and
other diagnoses (36.7%) while treating other conditions
such as stroke, status epilepticus, bed ridden with
aspiration, neuromuscular disease, volume overload
in end-stage kidney disease, and diabetic ketoacidosis.
Almost half of (43.9%) the participants received
sedative drugs such as fentanyl (40.6%), midazolam
(12.9%), and cisatracurium (3.9%). Radiography
showed that the median of PEEP was 5 cmH20,
plateau pressure was 19.1 cmH20 (IQR, 16.5-24.6),
driving pressure was 14 cmH20 (IQR, 11.3-17.8),
consolidation score of chest X-ray was 0.5 (infiltration
2 quadrant, IQR 0.25-0.5), PaO2/FiO2 score was
0.25 (P/F ratio, 225-299;( IQR 0.0-0.5), PEEP score was
0 (PEEP < 5 IQR, 0.0-0.25), compliance score was
0.75 (compliance, 20-39 ml/cmH20; IQR, 0.50-0.75),
and tidal volume was 8-10 ml/predicted bodyweight
(Table 2).

The primary outcome was an analysis using
logistic regression analysis; we found a significant
association between driving pressure and severe
lung injury in mechanically ventilated patients
without ARDS (OR, 1.28; 95% Cl, 1.15-1.42; p-value
< 0.001) which remained statistically significant
when adjusted by covariates (adjOR, 1.28; 95% Cl,
1.14-1.43; p-value < 0.001) (Table 3).
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Baseline characteristics of the without ARDS patients (n = 155)

Characteristics n(%)

Gender
Male
Female
Age (year), mean (SD)
Underlying disease
HTN
DM
DLP
CKD
COPD
Ischemic stroke
Coronary disease
Diagnosis
Sepsis
Pneumonia
ACS/CHF
Other
Sedative drug
Fentanyl
Midazolam
Cisatracurium
PEEP
Plateau pressure

Driving pressure

Consolidation chest X-ray (score)

Pa0O2/FiO2 (score)
PEEP (score)

Compliance(score)

Data are presented as number (%), mean + SD, or median (interquartile range).

93 (60.0)
62 (40.0)
66.26 = 17.36
128 (82.6)
57 (36.8)
32 (20.6)
4 (2.6)
15 (9.7)
12 (7.7)
19 (12.3)
14 (10.9)

36 (23.2)
48 (31.0)
14 (9.0)
57

19.1 (16.5-24.6)
14 (11.3-17.8)
0.5 (0.25-0.5)
0.25 (0.0-0.5)

0 (0.0-0.25)

0.75 (0.50-0.75)

HTN, hypertension; DM, diabetes mellitus; DLP, dyslipidemia; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary
disease; ACS, acute coronary syndrome; CHF, congestive heart failure; PaO2, partial pressure of arterial oxygen; FiO2, inspired oxygen

fraction
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Multivariable logistic regression model for severe lung

Factors
95%Cl

Univariable an

Vajira Medical Journal: Journal of Urban Medicine
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injury (lung injury score >2.5)

Multivariable analysis
. 95%Cl

ad]

alysis

p-value @ OR p-value

Driving pressure 1.28 (1.15-1.42) <0.001 1.28 (1.14-1.43) <0.001
Age 0.98 (0.95-1.00) 0.080 0.98 (0.94-1.02) 0.239
Underlying disease 0.40 (0.14-1.16) 0.090 0.36 (0.09-1.45) 0.150
Diagnosis

Sepsis 0.59 (0.16-2.13) 0.417 0.42 (0.08-2.18) 0.303
Pneumonia 1.35 (0.50-3.68) 0.555 1.55 (0.41-5.89) 0.524
Sedative drug 4.25 (1.45-12.49) 0.008 4.02 (1.09-14.77) 0.036

Note: OR, odds ratio; OR_,
' Crude odds ratio estimated by binary logistic regression.

adjusted odds ratio; Cl, confident interval.

* Adjusted odds ratio estimated by multiple logistic regression adjusted for gender, age, underlying diseases, diagnosis, sedative drug,

and driving pressure.

The secondary outcome was to determine
the driving pressure to discriminate severe lung
injury in mechanically ventilated patients without
ARDS, which was excellent, AUROC = 0.859 (95% Cl,
0.768-0.950) (Figure 1).

The optimal cutoff of driving pressure for
discriminating severe lung injury using Youden’s
index was 16 cmH,O with 89.5% sensitivity (95% Cl,
66.9-98.7), 75% specificity (95% Cl, 66.9-82.0),
33.3% positive predictive value (PPV) (95% Cl,
20.8-47.9), and 98.9% negative predictive value
(NPV) (95% Cl, 94.2-100) (Table 4).

1.0+
| ,/
//
Ve
Vs
0.8 )
Ve
/
Vs
Vs
Vs
> 0.6+ /7
= /
g //
[0} o
@0 0.4+ ’
Vs
0.21
Driving pressure X = 16
ood Vv TTT=" Reference
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

The discriminative ability of driving pressure for predicting severe lung injury. The area under
the receiver operating characteristic curve value was 0.859 (95% Cl, 0.768-0.950).
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The diagnosis performance of driving pressure for discriminating severe lung injury

Parameter Cutoff Sensitivity Specificity PPV NPV LR+ LR-

Driving pressure =15 94.7 67.6 29.0 98.9 2.93 0.08
(74.0-99.9) (59.1-75.4) (18.2-41.9) (94.2-100) (2.25-3.82) (0.01-0.53)

Driving pressure ~ >16* 89.5 75.0 33.3 98.1 3.58 0.14
(66.9-98.7) (66.9-82.0) (20.8-47.9) (93.2-99.8) (2.57-4.98) (0.04-0.52)

Note: PPV, positive predictive value; NPV, negative predictive value; LR, likelihood ratio
* Optimal diagnostic thresholds were determined by Youden’s index.

In comparing survival between patients who
had driving pressure 216 cmH20 and patients who had
driving pressure <16 cmH20, we found that the former
had lesser survival, however, it was not statistically
significant (p = 0.147) by log-rank test (Figure 2).

Additionally, Table 5 shows baseline
characteristics between patients who survived and
those who did not. The result demonstrated that

1.0

less survival were found in patients with severe lung

injury than those with non-severe injury (p-value =
0.007) (Figure 3). The hazard ratio for death with
severe lung injury was 2.25; 95% Cl, 1.22-4.14,
p-value = 0.009 and remained significant HR
adj = 2.11; 95% Cl, 1.21-3.99; p-value = 0.021 when
controlling influence of confounding variable
(Table 6).

Log-rank test, P = 0.149

0.8+
=
= —— _ _
B 06 S
=]
[<]
o L
E
s 0.4+
=
»
0.2
————— Driving pressure <16
0.0- Driving pressure 216
0 5 10 20 25 30

15
Survival time (days)

Kaplan—-Meier curve of survival probability of driving pressure <16 cmH20 and driving pressure

>16 cmH20

182 | Driving Pressure and Lung Injury in Mechanically Ventilated Patients without Acute Respiratory Distress Syndrome

| Suttipong Pearpleum Yutthana Apichatbutr



Vajira Medical Journal: Journal of Urban Medicine
Vol. 65 No. 3 May - June 2021

Baseline characteristics of non-ARDS patients who died and lived

Variables

Male gender

Age (years)

Underlying disease

Diagnosis
Sepsis
Pneumonia

Sedative drug

Lung injury score

Lung injury score >2.5

PEEP
Plateau pressure

Driving pressure

Consolidation CXR (score)

Pa0O2/FiO2 (score)
PEEP (score)

Compliance(score)

Survival probability

1.0+

0.8+

o
[e2]
|

o
'S
|

0.2+

0.0

P-value
28 (63.6) 65 (58.5) 0.426
69.61 £ 16.11 63.78 £ 17.91 0.038
54 (81.8) 74 (83.1) 0.829
6(9.1) 30 (33.7) <0.001
20 (30.3) 28 (31.5) 0.878
30 (45.5) 38 (42.7) 0.732
1.55 £ 0.75 1.39 + 0.62 0.153
13 (19.7) 6 (6.7) 0.015
5(5-7.25) 5 (5-5) 0.069
20.2 (16.9-26.025) 19 (16.4-22.5) 0.122
14 (11.4-18.5) 14 (11.2-16.6) 0.348
0.50 (0.25-0.75) 0.25(0.12-0.50) 0.243
0.25 (0-0.5) 0.25 (0-0.5) 0.641
0 (0-0.25) 0 (0-0) 0.7
0.75 (0.5-0.75) 0.75 (0.5-0.75) 0.467

Log-rank test, P = 0.007

Sy Ly

————— lung injury score <2.5
lung injury score 2.5

() 10 15 20 25 30
Survival time (days)

Kaplan—-Meier curve of survival probability of lung injury score <2.5 and lung injury score 22.5
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Cox proportional hazard model for mortality

Univariable analysis Multivariable analysis

ractons HR 95%Cl e

Lung injury score >2.5 2.25 (1.22-4.14) 0.009 2.11 (1.12-3.99) 0.021
Age 1.02 (1.01-1.03) 0.031 1.02 (1.01-1.04) 0.010
Underlying disease 0.98 (0.53-1.84) 0.957 0.84 (0.42-1.68) 0.624
Diagnosis

Sepsis 3.90 (1.68-9.04) 0.001 3.63 (1.56-8.47) 0.003

Pneumonia 1.01 (0.60-1.71) 0.974 0.82 (0.48-1.40) 0.475
Sedative drug 1.10 (0.68-1.79) 0.700 1.01 (0.61-1.67) 0.962

Discussion

In this study, we showed that driving pressure
was associated with severe lung injury (= 2.5) in
mechanically ventilated patients without ARDS, and
we detected a trends toward significant mortality of
a high driving pressure. It was also well known that
driving pressure was an issue of concern in ARDS
patients where driving pressure was significantly

associated with mortality'®"’

. We found no relationship
between compliance and plateau pressure on
mortality in our patients, suggesting that volutrauma,
which depends on the relationship of tidal volume
and lung size or functional residual capacity'®, in our
sample population might be different from that of
ARDS patients. Our study noted that respiratory
compliance, driving pressure, and plateau pressure
between the survived and did-not-survive groups
was not significantly different, which is consistent
with prior studies”. Neto As et al. reported that
patients were at risk for ARDS if their lung injury
score was > 4 and if they used high PEEP (higher
PEEP score). Moreover, they found an increase in
mortality in this group™. In our study, the PEEP score
between the groups was not significantly different. It
may be due to the fact that the efficacy of PEEP to
reduce lung stress and strain in patient without
ARDS is still unknown. In our study, lung injury score
was significantly associated with mortality, same
with previous studies”. We postulated to use lung

injury score in mechanically ventilated patients
without ARDS to predict mortality and attempted to
keep the lung injury score below 2.5.

Our study was the first to explore the association
between driving pressure and lung injury score in
mechanically ventilated patients without ARDS.
There were several possible explanations why
driving pressure influenced lung injury. First, high
driving pressure can precede lung injury from many
previous studies® especially in ARDS patients. The
negative pleural pressure swing and patient-
ventilator asynchrony contribute in the development
of ventilator-induced lung injury as well as the use
of sedative drugs.

Among patient included in our study, 53.5%
showed no abnormality on chest radiography and
9% had rapid resolution during imaging (which
indicate cardiogenic pulmonary edema). Patient-
ventilator asynchrony or ventilator-induced lung
injury was unexampled. Driving pressure in this
group was lower than others. In the subgroup of this
study’s population, sepsis patients (23.2%) received
fluid for resuscitation and restored hemodynamics,
and if excessive fluid treatment occurred, it can
lead to serious complications such as pulmonary
edema that can worsen lung injury and frequently
adjusted ventilator to maintain adequate oxygenation
and ventilation. In subgroup of sepsis other than
pulmonary caused was calculated lower lung injury
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score and driving pressure on admission after that
developed higher driving pressure and higher lung
injury score follow changed in the clinical setting
and duration of admission. Our research suggested
that driving pressure potentially help tailor ventilator
and improved the management of patient without
ARDS. Driving pressure >16 cmH20 in mechanically
ventilated patients without ARDS is associated with
severe lung injury.

Limitation of our study were not be informative
for other mode of ventilation and breathing effort
was not evaluated. In a patient with more breathing
effort, the driving pressure was changed.

Conclusion

In mechanically ventilated patients without
ARDS, driving pressure was associated with severe
lung injury. Driving pressure =216 was highly
associated with severe lung injury, and severe lung
injury was associated with mortality. This study
confirms that driving pressure is also an important
parameter to consider in minimizing lung injury in
mechanically ventilated patients without ARDS.
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Abstract

Background: Older people are more susceptible to dehydration owing to their physiological changes
and down-regulated thirst response. In the literature, serum osmolarity remains the gold
standard for diagnosing water-loss dehydration. This study aimed to develop an equation
specifically for calculating osmolarity in older Thai adults. Furthermore, our study compared
the accuracy of the proposed equation with that of previously published equations.

Methods: This study was a secondary analysis of a prospective cohort study. We enrolled all the
patients aged >65 years who visited our emergency department (ED) during the period from
May 15, 2017, to July 31, 2017. We used linear regression to develop a new calculated
osmolarity equation from the patients’ laboratory data compared with the measured serum
osmolarity. In a receiver-operating characteristic (ROC) plot, the new equation was compared
with other 5 equations in terms of its ability to diagnose dehydration (calculated osmolarity
> 300 mOsm/kg). The Bland-Altman method was used to assess the mean difference (MD) with
each equation.

Results: A total of 322 participants were included in the study. The new equation originated from
our older patients’ data was 1.75 x (Na + K) + 0.9 x Glucose + Urea + 25.7, all in mmol/L.
This equation had the highest ROC-area under the curve (AUC) of 0.81 among all the equations.
The MD between the calculated and measured osmolarity values was 0.49 mOsm/L
(95% confidence interval [Cl], -0.40 to 1.38 mOsm/L). Equations 1, 2, 3, 4, and 5 showed
ROC-AUC of 0.73, 0.78, 0.75, 0.80, and 0.81, respectively. The MDs (95% CI) were 6.18
(5.13-7.23), -4.19 (-5.15 to -3.23), -5.38 (-6.37 to -4.39), -5.31 (-6.20 to -4.41), and -6.89
(7.8 to -5.98), respectively.

Conclusion: We developed a new equation with good performance in calculating osmolarity.
However, further validation and ability to predict dehydration of this equation should be
assessed.

Keywords: osmolarity, equation, elderly, dehydration
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Background

The physiological regulation of water balance
in the elderly changes over time. During advanced
ages, the human body encounters a reduction in
water proportion from 60%-70% to 50%'. Normally,
thirst response, which prevents our bodies from
dehydration, reacts if it reaches the osmolality
threshold of the cellular osmoreceptorz. However,
previous studies found that older healthy adults
had a higher level of plasma osmolality than
younger adults. Moreover, reduction in renal
function, including the ability to concentrate urine
and water reabsorption, and water reserve in soft
tissues contribute to risk of dehydration in the
elderly”.

Water-loss dehydration or hypertonic
dehydration (HD) causes numerous clinical impacts
on older adults such as increased risks of falling,
fracture, bedsore, kidney stone, kidney failure,
stroke, and myocardial infarction®”. Globally,
different countries have examined the prevalence
of HD in older people. It ranges from 20% in
community dwellers to 37% in hospitalized older
patients'®".

The reference standard for water-loss
dehydration is the direct measurement of serum
osmolality, as this parameter is controlled by the
regulation of the body and any changes that would
affect body biochemistry. In a Cochrane review of
water-loss dehydration cases in older people, the
cutoff measured osmolality value, referred to as
>300 mOsm/kg, is defined as current dehydration.
Any measurement between 295 and 300 indicates
an impending dehydration and between 275 and
<295 indicates euhydration'.

Calculated osmolarity is an effective
substitution method for predicting dehydration.
Hooper et al analyzed the diagnostic accuracy of
different equations validated in elderly cohort
studies. The aim of their study was to assess which
osmolarity equation yielded the best performance
in accurately predicting screening dehydration®.
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The result revealed that some equations showed
reasonable agreement with the measured serum
osmolality; consequently, the reported areas under
the curve-receiver-operating characteristic (AUC-
ROC) were between 0.74 and 0.82. However, the
equations were developed from the database of
healthy subjects from all age groups and not
specifically for Asian older adults. In Thailand, many
health care facilities were not capable of the
measurement of serum osmolarity. Hence, it is
beneficial to explore that which osmolarity equation
is best suitable for Thai older patients. In this study,
we aimed to develop an equation for calculated
osmolarity for older Thai patients in the emergency
department (ED) and compare its accuracy with
those of 5 previously published equations.

Methods

Study design and setting

This was a secondary analysis of a prospective
cross-sectional study conducted in the ED of an
urban university hospital in Bangkok, Thailand. The
study included patients aged =65 years who
presented to the ED between May 2017 and July
2017 and enrolled in the study by using convenience
sampling. Patients who were too unwell and whose
participation in the study may delay medical
treatment, such as patients assessed by medical
staff as critically ill or needing any immediate
lifesaving procedure, patients transferred from
another hospital, patients who received any
prehospital intravenous fluid, and patients
previously diagnosed as having metastatic cancer
were excluded. Details of the study were described
elsewhere'. Briefly, 370 participants were recruited
in the study. After the enrollment process, blood
samples were collected and sent for analysis of
osmolality, electrolytes, blood urea nitrogen,
creatinine, and glucose. Osmolality was measured
with a freezing point depression technique using
Fiske Micro-Osmometer Model 210, provided by the
department of clinical pathology and central
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laboratory of our hospital. Our primary study was
approved by the institutional review board of the
Faculty of Medicine Vajira Hospital, Navamindradhiraj
University.

Osmolarity equations

In 2015, Hooper et al assessed the diagnostic
accuracy for current dehydration of 39 equations, of
which 36 were from Fazekas et al and 3 were
commonly used equations from MDCalc, Wikipedia,
and Joint British Diabetes Societies"™"". The study
was also validated in 5 data sets from different
cohorts that included only participants aged >65
years who were healthy or frail, free-living or
requiring residential care, hospitalized or receiving
medical care, and had or had no cirrhosis and
diabetes. They extracted the most useful equations
where for >3 of 5 cohorts, the mean difference (MD)
ranged from -1 to +1, and the p-value was not
statistically significant (>0.01). The result showed
that 5 equations fulfilled the criteria, which are
presented in Table 1.

Statistical analyses

All the analyses were conducted using the
Stata 13.0 software (StataCorp LP, College Station,
TX, USA). Descriptive data are presented as mean

median with interquartile range (IQR, 25th-75th
percentile) for time variables, and frequencies for
categorical variables. A multiple linear regression
analysis (backward stepwise method) was used to
develop a new equation by determining the best
coefficient of each variable to predict serum
osmolality. The variables used in the regression
were sodium (Na), potassium (K), glucose, and urea
(blood urea nitrogen [BUN]) levels. The extreme

", were excluded

values, based on Hooper et a
from the statistical model. A p-value of <0.05 was
considered statistically significant. Assessing the fit
of the regression model was done using F-test,
F 0.05 (3,38) = 2.999 (p-value = 0.038) R-squared =
0.6029.

The Bland-Altman plot was used to evaluate
each equation by comparison with the directly
measured osmolality and tested for agreement
between the measured and calculated osmolarity
values. A paired t test was performed to compare
between the calculated and measured osmolality
values.

ROC plots were used to compare the ability
of each of the 5 equations to diagnose current
dehydration (serum/plasma osmolality > 300
mOsm/kg). A chi-square test was used to compare
the AUC between the new equation and other

with standard deviation (SD) for continuous variables, ~€duations.
Summary of osmolarity equations
Equation mmol/L AUC
Eqgl 2.1 x Na 0.74
Eg2 2 x Na+ + 0.9 x glucose + 0.93 x 0.5 x urea + 8 0.81
Eg3 1.36 x Na+ + 1.6 x glucose + 0.45 x urea + 91.75 0.80
Eqd 1.86 (Na+K) + 1.15 x Glucose + Urea + 14 0.82
Eg5 1.09 x 1.86 x Na+ + glucose + urea 0.82

Abbreviations: Eq, equation; Na, sodium; K, potassium; AUC, area under the ROC curve.
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Results

Participants’ characteristics

Of the 370 patients in the data set, 48 were
excluded from the analysis because of their extreme
osmolality values (serum osmolality, >340 mOsm/
ke; potassium, >8 mmol/L; sodium, <120 or >160
mmol/L; blood glucose, >300 mg/dL; and BUN, >70
mg/dL). A total 322 patients were included in the
study. All the laboratory parameters were collected
to form a new equation. The patients’ baseline
characteristics are described in Table 3. Their mean
age was 77.5 years. Of the patients, 64% were
female. A quarter of the patients were concomitantly
diagnosed as having myocardial infarction and
moderate to severe renal failure.

Development of the new equation

A multiple linear regression analysis was
performed to determine the relationship between
the variables. We found only 4 significant variables,
namely sodium, potassium, urea, and blood glucose
levels (all converted in mmol/L), and their
coefficients were 1.75, 1.69, 1.04, and 0.87,
respectively as shown in Table 2. Moreover, a
constant of 25.7 was also derived from the model.
Finally, we adjusted the coefficients of sodium and
potassium to simplify the equation as shown below:

1.75 x (Na + K) + 0.9 x Glucose + Urea +25.7

Result from multiple linear regression analysis

Variables Coefficients
Blood sugar (BS) 0.87
Sodium (Na) 1.75
Potassium (K) 1.69
Urea 1.04
Constant 257
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Statistical comparison

The MD between each equation and the
measured serum osmolarity was calculated. Table 4
shows that the new equation has a MD of 0.49 (95%
Cl, -0.40 to 1.38; p = 0.279). Similarly, Equations 1,
2, 3, and 4 had MDs of 6.18 (95% Cl, 5.13-7.23;
p < 0.001), -4.19 (95% Cl, -5.15 to 3.23; p < 0.001),
-5.38 (95% Cl, -6.37 to -4.39; p < 0.001), and -5.31
(95% Cl, -6.20 to -4.41; p < 0.001), respectively.
By contrast, Equation 5 had the widest MD -6.89
(95% Cl, -7.80 to -5.98; p < 0.001). In Figure 1, the
Bland and Altman plot shows the agreement
between the MD of the measured osmolality and
new equation. The solid line represents a level of
0.49 with the limit of agreement ranging from
-15.72 to 16.70.

The diagnostic data of the ROC analyses for
all the equations are shown in Table 5 and Figure 2.
The new equation had the largest AUC of 0.81 (95%
Cl, 0.74-0.87), which was also the AUC of Equation
5(95% Cl, 0.74-0.87; p = 0.645). The AUC of
Equations 4 and 2 were slightly lower at 0.8 (95% Cl,
0.73-0.87; p = 0.088) and 0.78 (95% Cl, 0.71-0.85; p
= 0.031), respectively. Equation 3 had an AUC of
0.75 (95% Cl, 0.68-0.83; p < 0.001), and Equation 1
had the lowest AUC of 0.73 (95% ClI, 0.66-0.80;
p < 0.001).

95% Confident interval p-value
0.55-1.20 0.000
1.58-1.93 0.000
0.20-3.18 0.026
0.83-1.26 0.000
0.24-51.22 0.048
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Baseline characteristics (n=322)

192

Age (years) 77.54 £ 7.76
Gender

Female 206 (64.0)
Education (years)

0-6 226 (70.2)

7-12 56 (17.4)

>13 40 (12.4)
Comorbidities
Myocardial infarction 91 (28.3)
Congestive heart failure 35 (10.9)
Peripheral vascular disease 14 (4.3)
Cerebrovascular disease 55 (17.1)
Dementia 22 (6.8)
Chronic pulmonary disease 23 (7.1)
Ulcer disease 20 (6.2)
Mild liver disease 4 (1.2)
Hemiplegia 20 (6.2)
Moderate or severe renal disease 77 (23.9)
Diabetes with end organ damage 63 (19.6)
Any tumor 34 (10.6)
Leukemia 2 (0.6)
Lymphoma 5 (1.6)
Moderate or severe liver disease 4 (1.2)
AIDS 2 (0.6)
Charlson Comorbidity Score 5 (4-7)
Body Weight (kg) 58.53+12.01
BMI 23.51+4.74
Laboratory
Serum osmolality (mmol/kg) 289.4+12.85
BUN (mg/dL) 22.14+12.07
Cr (mg/dL) 1.80+8.70
BS (mg/dL) 134.66+50.55
Na (mmol/L) 137.87+5.31
Na > 145, n (%) 22 (4.04)
K (mmol/L) 4.17+0.61
K> 5,n (%) 8.39 (27)
CL (mmol/L) 101.32+7.87
HCO, (mmol/L) 25.85+4.31
eGFR 58.82+25.23

Data are presented as n (%), mean + SD, or median (interquartile range).
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Results of the statistical evaluation of equation for calculated osmolarity

Calculated osmolarity

Equation Mean difference (95%Cl) p-value*
Mean £ SD Range

Measured osmolality 289.40 + 12.85 245 -330 - - -
New Equation 288.91 + 9.90 252 - 318 0.49 (-0.40 to 1.38) 0.279
Eql 283.22 + 10.53 245 - 306 6.18 (5.13to 7.23) < 0.001
Eg2 293.59 + 10.51 254 - 315 -4.19 (-5.15 to -3.23) < 0.001
Eg3 294.78 + 7.99 265 - 318 -5.38 (-6.37 to -4.39) < 0.001
Eqd 294.71 £ 10.51 255 - 325 516l (-6.20 to -4.41) < 0.001
Eg5 296.29 + 11.3 255 - 327 -6.89 (-7.80 to -5.98) < 0.001
*t-test for comparison between calculated and measured osmolality.

Results of the statistical evaluation of equations for predicting dehydration

Equations AUC (95%CI) p-value*

New Equation 0.81 (0.74 - 0.87)

Eql 0.73 (0.66 - 0.80) < 0.001

Eg2 0.78 (0.71-0.85) 0.031

Eg3 0.75 (0.68 - 0.83) < 0.001

Eqd 0.80 (0.73-0.87) 0.088

Eg5 0.81 (0.74 - 0.87) 0.645

* Chi-square test comparison AUC between new equation and other equation.

Difference serum osmolality and new equation
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Receiving operating characteristic
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Bland and Altman plot of measured
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Development of Equation for Calculated Osmolarity in the Thai Elderly Urban Emergency Department Patients and its Accuracy | 193

Phudit Buaprasert Anucha Kamsom Jiraporn Sri-on |



194

IBSBAISHADISAISDBMAASIUAITDY
U 65 atun 3 weun1e - Tguieu w.a. 2564

Discussion

Dehydration in older adults has been known
as a leading cause of hospital admissions,
contributing to increased risk of death and worsening
functional status®®". This study sought to develop
an equation for predicting HD in older patients with
acute illness. Hooper et al chose 39 equations from
all published data on commonly measured
laboratory biochemical parameters such as sodium,
potassium, glucose, and urea levels™. Our enrolled
patients also had the values of all the above-
mentioned parameters; moreover, the coefficients
of the new equation derived from multiple linear
regression were similar to those of the previous
Equation 5.

When we focused on MDs, the new equation
had the narrowest number. This is because of
validating using the same data from which the
equation was derived from. Although we could still
observe that even if we had minimally modified the
coefficients of sodium and glucose, the MD was
simply 0.49. Among the equations, Equations 2-5
showed negative MD values despite the positive
value of Equation 1.

In the previous study, Equation 4 showed a
narrower MD, between -1 and +1; however, this
was not observed in our study because the data
sets used to validate Equations 1-5 were different.
Among the data sets, that from the Dietary Strategies
for Healthy Ageing in Europe was the largest, and
the proportion of participants with sodium levels >
145 mmol/L was <1%, while that in our study was
4.04%”. Sodium and potassium are key elements in
all the equations; especially hypernatremia
correlates with increased plasma osmolality when
fluid intakes are restricted”. Consequently, any
changes in these minerals would contribute to the
elevation of the calculated osmolarity, especially
when tested in a sample with a higher proportion of
hypernatremia cases.

Phudit Buaprasert Anucha Kamsom Jiraporn Sri-on

Our enrolled patients had some significant
differences in baseline characteristics as compared
with those in the reference study. As mentioned
earlier, our study included not only patients with
higher laboratory values such as sodium and
potassium levels but also a larger number of
patients with poor renal function (estimated
glomerular filtration rate < 30). Nonetheless, we
could not conclude that these factors could impact
the changes in hydration, as the studied population
demonstrated a disparity in demographics.

The ability of the new equation to diagnose
current dehydration was comparable with those of
Equations 4 and 5. A possible interpretation of this
similarity is that Equation 5 was consistently useful
and precisely accurate in predicting dehydration in
the elderly in a previous report™.

Several limitations should be considered
when interpreting the results of this study, as external
validation was lacking. Validating our results in other
populations would add value to the new equation.
The resuscitative patients were excluded from the
enrollment because the consent process may delay
their treatment. Therefore, selection bias of the
participants might be considered. In addition, this
was a single-center study and may not be
representative of other Asian ED centers.

Conclusions

Our newly developed equation based on the
data of Thai elderly patients who visited the ED,
1.75 x (Na + K) + 0.9 x Glucose + Urea + 25.7
showed good performance in calculating osmolarity.
However, further external validation and ability to
predict dehydration of this equation is needed.
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Abstract

Background: Currently, the prevalence of congestive heart failure in type 2 diabetes mellitus (T2DM)
worldwide is increasing continuously. However, risks and incidence of hospital readmission due
to congestive heart failure in T2DM are no conclusion. Therefore, this study aimed to evaluate
risks of hospital due to congestive heart failure in T2DM patients.

Methods: A matched case-control study was conducted to discover risks of hospitalization because
of congestive heart failure (CHF) in T2DM patients at Vajira Hospital. Clinical and laboratory
data from medical record of diabetic patients hospitalized due to CHF, defined as a case,
from 1% January, 2560 BE to 31* December, 2561 BE and T2DM patients who had no history
of CHF which age and sex matched, defined as a control, were retrieved from hospital
database. Univariate and multivariate analysis controlling for confounders were conducted
to identify risk factors for hospitalization from CHF.

Results: Among the 180 subjects the average age was 68.38 years and 50% was female. Ninety
subjects who had heart failure were recruited as cases (50%) and others 90 subjects without
heart failure were in control group. All of the cases were diagnosed congestive heart failure by
Framingham criteria. Most of cases had heart failure with preserved ejection fraction (51.9%)
and 22.2% were readmission due to heart failure.

Risk factors for congestive heart failure in T2DM subjects were Body Mass Index (BMI)
(OR = 1.18,95%Cl = 1.03-1.36, p-value = 0.02) but protective factor is statin (OR=0.03, 95%CI = 0.0001-0.71,
p-value = 0.03)

Conclusions: The risk of hospitalization for heart failure patients with type 2 diabetes mellitus is BMI
and protective factor is statin. There was 22.2% of the subjects readmitted due to CHF and
smoking is a risk factor for the readmission.

Keywords : diabetes mellitus, congestive heart failure, hospital readmission, HFrEF, HFpEF
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sefutTddnymeadnd 0.05 TunisAndendauusesn
INlwa IENUNaNIANYIMEA Odds Ratio (OR) waz
Tawkarudeiufifoas 95 (95% confidence interval)
gniildoguszdldun snum sranausuladin o1
anluiy uazedundndeniidssnuauduiusde
HNanaN 1ML NIV INNTNUYILITIUNTTY 221U
sufnseiileniunuiladuniu (confounding factors)

nengideyataualdlusunsuaeufinnes
él’%%ﬁ]gﬂ Stata version 13.0 (StataCorp, College Station,
TX, USA) Imaﬁmumﬁfaﬁﬁzymaaﬁﬁﬁizﬁu 0.05

=

WNANIIANEN

a o Y v 1 = dyj 1 U

f3uugnsunsfinuidvindu 180 51¢ uay
HA3INNTS match vilbiiwe 91y Tunquidmaneiungy
mavAuliuanaeiy Tnedadiunagewindumangs
Sy = o Y aa
Seeag 50 wazonendeniniu 68 U dnwaenvadinues
neuiviladuma laun nsauuns Awievesimting
ayiutaniy audulanealnin Sevazvesnilsa
vaealionaNed lsriilaviaidien Tsanuiulaings

JoUazY0INIIIWYN aspirin clopidogrel Beta-blocker
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mineralocorticoid antagonist diuretic kazANYME
e fianslaun dndsvesndiefdu Sayiiu
Tudlaanay uazAnadetmaaraulunguituinnda 7
INAIINguAIUANRE 1 lTd1ANIEnA wanudn
fn1gladuluideniinun® naslderuiseiia laun
metformin sulfonylurea thiazolidinedione DPP4-|
statins Ca-blocker Hogniinguaiunuetedidedifgy
9adR wazlidnsinisnsesvesls Wesndingualuny
sgafitfudfyneadn fuandlunsed 1

dlefnwianuduiusseninauvimuied 2
waznmpladumiey Mnnaufeena 180 Ty Wolinsen
wuudisuusiies (univariable analysis) Tupnsed 1
Wudﬁﬁﬂﬂ%’mﬁmﬁéﬁmiﬁm miqqu%‘ (OR = 9,
959%Cl = 1.14-71.04, p-value = 0.04) fyilsane (OR = 1.1,
95%Cl = 1.03-1.17, pvalue = 0.003) anusiulauealvian
(OR = 1.03, 95%Cl = 1.01-1.05, p-value = 0.01) JEAU
AaoRtulu@Aen (OR=3.73, 95%Cl = 1.84-7.59, p-value =
<0.001) izﬁué’auuﬁuiuﬂamwﬁ > 300 mg/mol (OR = 3.64,
95%Cl =1.36-9.77, p-value = 0.01) lsauszdea laun
lsAviaendonauad (OR = 3.83, 95%Cl =1.56-9.41,
p-value = 0.003) lsamalavadon (OR = 11, 95%Cl =
3.37-35.87, p-value =<0.001) eniliuszsn liun aspirin
(OR = 2.38, 95%(l = 1.24-4.56, p-value = 0.01) clopidogrel
(OR = 5.75, 95%Cl = 1.99-16.63, p-value = 0.001)
b-blocker (OR = 3.7, 95%Cl =1.84-7.44, p-value = <0.001)
diuretic (OR =7.6, 95%Cl =2.99-19.31, p-value <0.001)
Juiladuidsmesnisinsnwdudesainiileduman
Tufasiuimnuviadl 2 egredfidedifymieaia
Fauandlumnsnad 2.2

dlovinisfinvimeanuduiuseiavaiednls
(multivariable analysis) wuindaseidesfiviiliinla
suwaaziinsnshwilulsmenuavesiiewvu
¥iadl 2 fio dufnamefidiutunng 1 nn/mea. 2zl
Temadeswemsifarilafmaiiiiudesas 18 (OR = 1.18,
95%Cl = 1.03-1.36, P-value = 0.02) usilanuanuduius
293 HbALc funsueulssmenunaiiiosniladuwman
Tugtheuueiind 2
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M15199 1.1:

wananTsiIguigUaNwasiuguneadnveiengualuaukanaui g

U ngudvung NHUAIUAN

Fouanaluvasdiog . . . P-value
. . (3712 = 180) (31U = 90) (F17uU = 90)
218l \de @) 68.3+10.7 68.5+10.9 68.3+10.6 0.87
we (3awaz ¥1e) 90 45 (50) 45 (50) >0.99
sspznafduumau @) 12.247.8 10.947.3 13.448.4 0.03
mig‘uqvﬁ' 9(10.2) 1(1.1) 0.01*
dhinian.) 70.9+16.1 73.9416.2 67.9+15.4 0.01
dauga (wu.) 159.4+14.6 160.447.9 158.4+19.0 0.34
Atiinanie(nn./mng.al.) 27.6+5.7 28.846.3 26.3+4.8 0.003
ANUAUTEINan (uu.Usen) 141.0+24.4 142.5+30.4 139.4+16.3 0.40
Anusulaedlnan (uu.Usen) 78.8+16.4 81.9+19.7 75.6+11.4 0.01
lsauszdns 174 86 (95.6) 88 (97.8)
lsAvtaanldonales 29 23 (25.6) 6 (6.7) 0.001*
lsamalavnaiden a6 38 (42.2) 8(8.9) <0.001*
T5ALUIMUAUTE AN 11 4 (4.49) 7(7.8) 0.351*
TsapuAulading 162 85 (94.4) 77 (85.6) 0.047*
Lsaluiuluidengs 148 65 (72.2) 83 (92.2) <0.001*
UIURDUIN. (W) 8.46+5.7

(fnady + drudeuuinggiy)

v o o Y
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A5199 1.2:

wanaNTsiUIguigURan1snTIan el URnsvesienguauauuaznguimaneg

il ?"ﬁmupjﬂ'w noajw,ﬂ'mmﬂ ?a;uﬂ'auqu ovalue
b = (@1u3u = 180)  (31uU = 90) (314U = 90)
ARty (un./na.) 1.30£0.7 1.540.9 1.1£0.4 <0.001
9n51n15n509lA (Wa./UN91/1.73 A.4.) 61.4+26.4 53.0426.2 69.8+24.0 <0.001
sysuthmaludoandienoms (un./ng.) 168.5£74.1 176.1487.8 161.1£57.5 0.18
dnaazan walualus) 7.942.1 8.0£2.4 7.8+1.8 0.69
<7 6.240.6 6.240.6 6.340.5 0.36
>7 9.3+1.9 9.84+2.2 8.9+1.5 0.02
56U cholesterol Tuidon (1n./na.) 171.1449.3 159.2+49.1 182.44+47.1 0.002
svaulnsndwelse (un./ma.) 130.6+£79.3 118.6+61.8 142.1491.9 0.05
syaulau Levdlea (un./ma.) 50.9+20.9 48.6+25.0 53.2+16.0 0.16
szaulvily weafuoa (un./na.) 103.44+43.9 99.7+45.7 106.7+42.1 0.3
daviululaane wn./lua) 38.3 369.8 23.4
( '1:7‘1 fuszringmelng) (12.8-349.6) (42.1-2345.8) (11.1-94.9) <0001
<30 mg/g cr 11.5(7.5-19.1)  79(6.7-11.8)  11.8(7.8-19.7) 0.2
30-299 mg/ g cr 70.9 (40.6-138.4) 83.2 (40.6-213.4) 66.5 (46.2-137)  0.76
R 1351.9 23458 1069.4 016

(779.1-2536.8) (1006.1-2756) (425.4-1911.5)

(Anade + @uleuuunInggIv)
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A15199 1.3:

wanan1sUSeuigy 31w (Gegas) vesenliuszanludUlisnduauauuazngandmiing 91w 180 918

Yoyailuvasioe noajmﬂmms ?ejumuqu
- y (31u3u = 90) (37u7u = 90)
guAuilEUsERn (Shuau =177) 58 (66.7) 84 (93.3) 0.024*
Metformin 40 (46) 7 (74.4) <0.001%
Sulfonylurea 25 (28.7) 3(47.8) 0.009*
Insulin 16 (18.4) 3(25.6) 0.25%
Thiazolidinedione 11 (12.6) 4 (26.7) 0.019*
DPP4-i 12 (13.8) 4 (26.7) 0.033*
SGLT2-i 4 (4.6) 3(3.3) 0.666*
GLP1a 0(0) 2(2.2) 0.162*
anlsavialafildiuszsn (Fruau = 176) 77 (89.5) 88 (97.8) 0.024*
Aspirin 42 (48.8) 25 (27.8) 0.004*
Clopidogrel 25(29.1) 6 (6.7) <0.001*
Statin 59 (68.6) 76 (84.4) 0.013*
Cilostazol 1(1.2) 1(1.1) 0.974*
RAAS blocker 48 (55.8) 51 (56.7) 0.909*
A-blocker 13 (15.1) 7 (7.8) 0.125%*
B-blocker 55 (64) 28 (31.1) <0.001*
C-blocker 32 (37.2) a7 (52.2) 0.045*
MRA 10 (11.6) 0(0) 0.001*
Diuretic 44 (51.2) 11 (12.2) <0.001*

v o o
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100
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z 864.14
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ldumaia M ldumaria  Waledumadriia
“ oo . e “ e e
Msdudiale Mstiuaiale M3dudiale

D) Y 1y Yy .y a
Rosandganad  wesasanetunalg wosandnulna

TR uansrnnfevesUsedvsnmnistumlaluuiaznguuesnigiladuvadlughemlasuvainiusen

M5199 2.1:

d‘ a CY ¥ % 2{’ aa o W Vo a -::J'
WARIANEBIVRINTSIARLIATRANMAIMNAN B g 1UMaAaTn, Tsausedndn TugUlelsaiuimanusiind 2

AnseRianUsiien Anszvagfuls
Jaseides Pasaudodiu A29AUTDsIY
OR P-value > OR P-value >
Sowaz 95 Sowaz 95

svpzailuiuinnu @) 095  0.03 0.91-1.00
SgUYYS 900  0.04 1.14-71.04
futlnaniy (nN./n3.4.)* 1.10 0.003 1.03-1.17 1.18 0.02 1.03-1.36
ANMUAUTALVEN (Uu.UsemN)* 1.01 0.4 0.99-1.02
Anusulauealnan (uuUsen)*  1.03 0.01 1.01-1.05
lsauszds 0.50 0.42 0.09-2.72

lsAvasalanaNes 3.83 0.003 1.56-9.41

IsAialavnlden 11.00 <0.001 3.37-35.87 40.45 0.009 2.56-637.25

15ALUIMINULDAT 0.57 0.37 0.17-1.95

lsapuAuladings 3.00 006 0.97-9.3

Lsaluiuluidengs 0.18  0.002 0.063-0.53

*multiple logistic regression treated as continuous variable
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a a 1Y) v v vy A A
LAMIAIULEEIYBINTIARSATIlRANWEY 91nns e tudUrelsAUIRIUSEAT 2

ARseRiauUsiien AATzRvaefUS
Jadeides P29AUTasTY Pa9AUT B3Iy
P-value > OR P-value >
fowaz 95 Jowaz 95
Elﬁm%ﬂisﬁ”l 0.15 <0.001 0.05-0.42
Metformin 0.27 0.001 0.13-0.57
Sulfonylureas 0.43 0.01 0.23-0.83
Insulin 0.67 0.24 0.34-1.31
TZDs 0.41 0.02 0.19-0.89
DPP4-i 0.47 0.07 0.21-1.05
SGLT2-i 2 0.42 0.37-10.92
GLP1a NA NA NA
ASA 2.38 0.01 1.24-4.56
Clopidogrel 575 0.001 1.99-16.63
Statin 0.44 0.02 0.22-0.89 0.03 0.03 0.001-0.71
Cilostazol 1 >0.99 0.06-15.99
RAAS Blocker 0.875 0.66 0.49-1.57
A-blocker 2.75 0.08 0.88-8.64
B-blocker 3.7 <0.001 1.84-7.44
CCB 0.5 0.03 0.26-0.95
MRA NA NA NA
Diuretic 7.6 <0.001 2.99-19.31 0.97 0.98 0.17-5.44

MRA, mineralocorticoid antagonist; OR, Odd ratio; RAAS Blocker, renin angiotensin aldosterone system blocker.
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A15199 2.3:

OR P-value

ARty (un./na.) 373 <0.001
ansIn1snsadia 0.97  <0.001
(ua./u¥/1.73 a5.41.)
syuthanaluden 1.01 0.17
MRIDADINNT (UN./A].)
vhanaazay (alua/lua) 1.03 0.7

>7 0.7 0.25
szaulvdiuludon (un./na.) 0.99  0.008
seaulasndwelsn (wn/ea.) 1 0.09
seaulusiy HDOL (un./na.) 0.99 0.23
syeulagiu LDL (un./na.) 1 0.44
dayfiuludaaniz (un./laa)

> =300 3.64 0.01

dmsuladedesiunisinsnesilulsaneiuia
dosrniladumanludtasiuvmuried 2 $u wui
dlornuduiusuiianatesauds (multivariate analysis)
nuntadedesiunsiiaimladuiaiiazAesnninyie,
Tulssmenuiavestheruvnuiied 2 fe nslden Statin

Tunguiifivnlediman nuiiinisueulsmeiua
Frilulsmeunaiiesaniledumaidesas 22.2 as
Wefnwianuduiusifien dadoidssvesnisuau
Tsangrunagrannlsaraladuimandiedinsziuuy
FauUsifes (univariable analysis) wuindtadeides
fis N15gUYMS (OR = 10.15, 95%CI = 2.25-45.88,
P-value = 0.003) uaglviiuviaueadoa (OR = 1.02,
959l = 1.01-1.03, P-value = 0.002) udidlovnenudinius
wuunaesnls wunlddidvdAgnieana wagldnuin

°o_ v aa

IU3edesnunidedrAnniedda

o

Wan9ANFIRINSAAlsATlaaumAY muranInTIInisslfuinislugiaelsaiumnnusiian 2
ApTeiiulsiagd
Y9AMUDIIY
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AAs1ENaA U

Y9AUYIAU
P-value >
$awaz 95

$awag 95
1.84-7.59
0.96-0.99

0.99 0.46 0.96-1.02

0.999-1.01

0.88-1.2
0.38-1.29

0.98-1.0
0.99-1.00
0.98-1.00
0.99-1.00

0.97 0.01 0.95-0.99

1.36-9.77 4.34 0.21 0.45-42.03

anUse

msnuilifuuuy case control Tugtheummu
windl 2 Aladumafidininuilulsmeuiat
fdnwueiugiuvosnguidinune (congestive heart
failure) fiungumIuAs (no congestive heart failure) laun
918 wag e Lduansinsiuedeiidedidgynisadfann
M3 match case control mAEAde Tnenduwanedu
fifadgogie 685 U Faaenndasiunuise” Mszuns
fflamehledumadluinowvusiad 2 ey > 65 1
wWuieanu wag naudvuieiilsasiunivasniien
avosazilaunninguaIuay wan1sAnwdagnu
fimsldenumnuunangy W metformin, sulfonylurea,
thiazolidinedione, DDP4-I Tunguidrvunetosnin
naumuay esnnnguithmnedulunduiifidnuas
YoernMsvnaurels (creatinine) aRANNNINGLAIUAY
yiliidudedidanisldenguionan vaziiniglden

1%
a o w g '

dugdu liinnuwnndsivegedtdudAgynsaeiny

Y
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lﬂl a L2 dl U
a5 taduidesvesanwauen19Usesns
ylianaredwdsnviliiavinisalwnsnuidiegly
Tswenuailesnilaaumadluiihewvueiin 2 T
! U A aAawvu o o Aaad 0 9 Y wa ¢ a X
wuhtadedeanitedAyneadinnviligURnisel iy
a a o = v a = o
Tl 2 fauUs Ae Avfiunanie way lsAaandaniiaba
AaAARRINUINUITLYBY Bauters C et al.”!
Tusuvesen Thaizolidinedione wulun1sAnYl
1 v 425{12 1 @@ [ t:l' v v £%
AaunuL? wulndutadeidesveanisnnsnuianalu
TsmeunaiiissnniladuvadlugUigiumueiai 2
WoNnuUTa1meEIaIn salt and water retention
LAANNISAN®IE WUIEN15Wen Thaizolidinedione
wanA9iY (NguAIuAy Seeay 26.7, nquidvung
Sovay 12.6) asnnidudemunsiden Thaizolidinedione
Tunguuszannsiunneiiladunes Jsdemalinasly
&1 Thaizolidinedione lungunihwmneanasuaziduanve
Tildanunsauseiulaindudadedasvasniswning
salulsangnuialiasanniialasuwman
Tuvauzndadedosiuvesdnwauen1alsyvins
sianareduUsnyinliiedanisal Wninwida
Tulsangrviaiiesaniiladumadlugd Uisiuimny
A A & ] Y] o aAa v o W aad o g v
wilan 2 dunuintadedesiundvedAgynisadanvinli
guAn1salanasfie seaululiunaaisamesea (OR = 0.99,
YRAMUDBLUTBEAY 95 = 0.95-0.99, P-value = 0.01)
A5l statin (OR = 0.03, Y19ANUpsUSa8ay 95 =
0.001-0.71, P-value = 0.03) Fsasuelaainvausiigae
a % A =~ v . |
fnnglviuludonasasilonanislien statin unnd
oA A Y] o = a &
naunldszavliiunasisamesonds Faarsandu
WigsUaduifenmen1siien statin Y9danmapInulIT8vad
Ichiro Kishimoto et al.”? Jadedosiudu Alaiansan
wiipfuusihgananuIndidediagynisadfualulauimm
NIFUNFLANA18AILUTLLBI91NV 1A AN 1UTIUIU
Uszansuazngudmuneiidlsavasadeniiladu
dlug WuheadusnsnsininwdesIniiila
auwadluUisiuimuaiiaf 2 windusesay 22.2
lngillafnwinnuduiussiafiuysinedseninangy
Wanureiiaiiladumatgniteuiunguidiviune
A a o P | o oA oA a M oMy
MAnlasuway wuhiidadudesdieo nsauyms ulile

Bnrsanerluauduius slavatedinlsiiiesann
FRIMAR1UINUIUUTEYINT wazlunuladuidsanay

o W aa

Yadedosnuduy NldvdRyNIans

v o -7
UBINNA

ANANIFITYUNUIN ASAANTITTILIANMEAD
a v PR A A a P
fdadudsavangusens gUieiuvuilen 2 dn1sld
g19ufuvaeviaienIuAuseauinaluifien way
nssnwlsasauguanudulaings WWudu email
fnanan1sAnn 1z leduval waze ulssindndu

2520 S dud il

gty Inwraeiiladuivainig
N153LATINLNDAIUANAINIY TINBINTVUINAIDE
unNNeNILATEUAIUNITIATIFYToYE WillBdaIn

o

FIUIUUTEVINTHALTEULNAINITAURIBE1IUTZNT T

(%

Ao W =~ o a . . Lo !
971w Wewwfianswn multivariate analysis 3slule
wansnaliiiuisnnuLanaseg1eiidedAynisana
Y o o Ao o = -
Jodnand1AdnUsEN1TUilenesn153Idel Avanuey
Y ] | Y a

voeiuUsionaduladeiduswsy case wag control
Wudeyadeundeaingiudeyanisussdiunisnivay
IsAawmuUsednd Weanllenss fadudadomand
= = ' A Yo o = !
fimsidsusgnaenannliiun1sinw ware1ainase
nsiinngiladuman uenaniidenadunaves
srgrian I UIeiinUHAUN AN AUAIUBENA19Y S

Feensihmaiveyagmunisiufsuulanesasiume

G

Jadeidssvesnisuoulsmeruiavesieile
Fumanlugaelsauimiusiadl 2 funfunisinw
TuAEUMEAENSITINEIVIR UTINEIREUTUNTIETY
flo Arudau war Tsavaenidendila wenainidmui
Sovay 22 vesilnEumuiiausulsmeAMEA
saludumainduausulsmeiuiasn Taediatedes
Aensguyninaziadedesdufonisldfueianlusiy

ludennay statins

nausslevunudau
1aidl
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Abstract

Objective: To determine the associated factors and the effective treatments of postnatal depression
in young adult mothers.

Methods: The research articles were searched from the PubMed and Science Direct databases using
specific keywords including young adult mother, risk factor, treatment, postpartum, depression.

Results: 14 research articles met the inclusion criteria. Risk factors for postnatal depression divided
into biological factors, including age, methods of delivery and implantation of hormonal
contraceptives; or psychological factors, involving body shape satisfaction and self-esteem;
or social factors consisting of education level, employment and numbers of children.
Pharmacological therapy or vitamin D supplementation and non-pharmacological treatment,
including home visit psychotherapy and telephone cognitive behavioral therapy could
alleviate postpartum depressive symptoms.

Conclusions: This systematic review showed an evidence of risk factors and concerning treatment
options for postnatal depression in young adult mothers.

Keywords: risk factor, treatment, postpartum depression, young adult
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12 a1 = 3.94 AyuuL

Remarks CBT: cognitive behavioral therapy; a = A19U1ABNENE, *Major postpartum depressive group
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Abstract

Objective: To compared Fracture Risk Assessment Tool (FRAX) score in previous hip fracture patients
with type 2 diabetes and non-diabetes patients and to ascertain accuracy of FRAX whether
using Rheumatoid Arthritis (RA) substitution of diabetes.

Methods: A retrospective study from medical record in patients aged 50 to 100 years with previous
osteoporotic hip fracture in Vajira hospital between January 1%, 2014 to January 31%, 2019.
Comparing mean of FRAX score between type 2 diabetes and non-diabetes group.

Results: A total of 288 participants with previous osteoporotic hip fracture were included in the
study, type 2 diabetes (T2DM) 144 patients (50.88%) and non-diabetic 139 patients (49.12%).
The significant lower FRAX score between diabetic and control group was observed for both
major osteoporotic (MOF) 6.68+4.66 vs. 8.53+5.26, p = 0.02 and hip fracture (HF) 2.42+2.69 vs.
3.96+3.71, p<0.01 respectively. Adjusted FRAX by substitution RA input for diabetes,
the fracture risk estimates in both groups were approximately (MOF 9.0946.32 vs. 8.53+5.26,
p = 0.412 and HF 3.87£4.05 vs. 3.96+3.71, p = 0.888)

Conclusions: The FRAX tool underestimated fracture risk in T2DM compared to non-diabetes
patients. The introduction of a correction factor by selecting RA as equivalent variable for
T2DM resulted in mean FRAX values no longer significant to those without diabetes subjects
which can improve the performance of the FRAX prediction.

Keywords: FRAX, osteoporosis fracture, hip fracture, type 2 diabetes mellitus

Received: 18 May 2020, Revised: 22 February 2021, Accepted: 8 March 2021



unii
Tsanszgrmguidulsaifianuudeunssvesnszgn
Tl AL IMULAULAZ AN TNYBINTEANARAY AdHa
Tifinanudewienisiinnszgniin’ 91nnsdrsaamy
anuynvadlsansegnnsulugmdsivelagldinusives

a

asin1sewdelannuin UsssnauSosay 19-21 vens
fifloresiaust 40 Viuludulsensegnnguiinszgndunds
dulen waz Yevaz 11-13 Wulsanszganguiinszgnae
avlnn’ mMsfnwlunguuseweglsy 27 Useina wuindl
UszrnsinevdasasinaweiildSunisitadeniie
NFEANNIUIINA 22 AUAN Uag 5.5 MuAUAILa1U’
waznuhiidanmaianszgniniiutulungusseng
fflorgannniidaul delamnmnanlsanszgnngu®
mafnnszgniinaInnazgnngudmadeeanIng1an e
anmiale anneanuduegiaran nmasugie
Tsaumanuiiinanudssdenisiinnszgnin
1.2 wh uazfiumdeswiensiinnszgnuinaestnndin
1.7 whilleisuiulsznnsild® Fufnanvanedade
WU AMAINNTEANLAZAULTILTIVINTEANANAN,
NsMUAEUYRINTEAN (bone turmover) anad 1N
wanszgnuInuasinn wagnszandundeaznudn
Tugvasivimusdadiasaduiiunanszgngani
nauvszrnsildlddulsauimang Tasldtufueny

1 yan91nil

e dafiinameuazaiiianalaasava
fuasumudsdigifnsaivesnsduminiuainaie
unsndeuvedlse ldun lwamnuduaedssamanvinly
mMsusafiufinUndly nMsdenvesdulssamvin ane
W3oa3Innfiud vimaludend arusulaindias
dlowdeuriana (orthostatic hypotension) sauilUs
Nad9LALAINYNShwIlsALUIILY

Fracture Risk Assessment Tool (FRAX) 1Ju
i3osflafignifmuntulagesdniseundielan 1ield
UszilunnundeavesnisiinnszgninuinaasInnuas
Rwny7id Ay (Hip Fracture; HF, was Major
Osteoporosis Fracture; MOF) Tugn 10 Ug19utin'
Ferwamnanudsaniedin wu 918 LA vhwedn

daugs lsAusednin Useifnsiuueanegaduasguums

maSsuileu FRAX score winusuidiulomaiinnszgniniilesannszgnusulugtelsawmmusiiaisesiSeudisuivithenhildtilsaummmuineeiinssgnaginninannszgnnsusnieu

Vajira Medical Journal: Journal of Urban Medicine
Vol. 65 No. 3 May - June 2021

nsldengunglanesinesn Useiansiianseanasinn
Ne3dA1113A1 TIUAUANUNUILYUYBINTEYNAD
avlnn A1NN3ANYINUTIT FRAX score ansaldvinung
lanianisiianszaninainaniznsegnnsulafinia
15UsELuaINANLRABYDIAINUNUILLUNTEYNTBY

110 ANSAIUIAINULEES

AUNYUAINNEIDE19LAE
Yaan1siansegniniaglyd FRAX score lailafiansaun
Isawwmusiaiaesdudadeidodunissiuysadi
Feonaviliiinnuaanandeulunisuieauldngui
NN3ANYITY Ying Li uazAmEWUd1 FRAX score
Tunquithsiummiuviindiaesiifiengszming 50-80 U
fensnnnguuszannailulunguengdendu vaenudes
yoamsifnnszgnaginniinuagnszgniinumisidndn
wonaniiinmsAnuniinud lunguiftherummusiniiaes
sfimnudsslumsinnszgniinannningihevluuliien
FRAX score Wiy saviagfanudnen FRAX score iy
Yovay 1 Rneilugiuund asiiulenanisiiansegn
aglnniin Seeay 5 uar Soway 16 lunguuszyins
winueiafiaesmamdewarnenudisu’ SnsAnw
fl¥35U5u FRAX score TuffUrsiumauviaiiaos
Tag8sins 9 Wy iuengveadiaeiuimnudn 10 T
TunnsAuiae FRAX score, A5l% Trabecular Bone Score
(18S) Tumsusziliusiume nsAuinAzkuulagaua
Bone Mineral Density (BMD) T-score USLIausinliALs
aglnnas 0.5 SD adamsunuenlsauvnueiindiaes
Julsadedniauguinesdlunismuianswuuiisuiu
fraelillsidlsaumu®® wuianudssweansiin
nszgnazlnninuaznszgniinlusiumisiiddyinain
nszgnnguvesiihefidulsndesnausinnosdfugiae
wvmusiinfiaestuiielndiAseiu’ uazannisfin
Y83 Valentini uazAenuINITUTU FRAX score e
A3eana1aviald FRAX score i hip fracture wag
major osteoporotic fracture lﬁLLmﬂﬁiﬁﬂﬁUﬂﬂ’Jﬂﬁlﬂﬁ
D
FrfunsUssdiulenaifansegniinlagld FRAX
score luftnglsauimnudianuundetios Snvilald
Teyamslilsatedniausimesmsnwnuetugleumnu

Wiy Shuisuuy Ussdnd STauins

223



224

IBSBAISHADISAISDBMAASIUAITDY
U 65 atun 3 weun1e - Tguieu w.a. 2564

ilauan FRAX score Tudyndlne f3dedsdasns
AnwnUTeuiiiousn FRAX score wositaeiidunas
Lladulsaumnuluaulng nslilsadelauuimnesd
wnulsAINIL kagrauduiusvedlsaluIvy
fuA1 FRAX score

ABNIAINIREY
UILEIAYRINITVINITY

FnguszasAnan: ileTeuiiiou FRAX score
TumsuszifiumsiAansgnagInnvinilesannszgnngu
sewinegihelsauvuviniiaesuasfUaedlalidy
Tsawmnuluaulng

IgUITaIATN:

1) WiBuLiigu FRAX score Tungugieiumanu
Tagldnsunuanlsaumiuvindiaesielsatesniay
sumeedlumsdasuiiisuiugieildldidu
WY

2) Anwenudiusssrinaiedstmaluden
youtherumuviadiaes (HoATc) Au FRAX score

3) WiBUgUANLANGIYBIAT FRAX score
vostelsmummilunguran el

3.1) LWFAYIULAZLNANE

3.2) spznaridulsauvaiu Tnsudseen
Juanungu fie <10 U, 10-20 U ez >20 T

3.3) swfuradethmaluden TneBeudioy
M1 HbALc 71 < $ovay 7 vie >Yovay 7

sATedidunsfnviuvuBans g ounds

(retrospective study) iuteyalugithedymalnediia
nszgnagiwninangURmmilisuuse Midriunisinm
Tulssweruiad@smeruia 9293uil 1 unsau 2557 G
31 UN3IAYN 2562 TNTiNISARIAD 93991858139
50-100 U dhunausinsdneen Tiun Tsaummmeiindt 1
LsauzSaszezuninsyanelinszgn lsadedniaugunnesd
nsrnaglnninangUimeguuse lasueniesisunse
p1fudn uazgUaeifideyalaiifsanenonisduin
FRAX score lagvinn1sAnw ke siusindoyasia « a1n

n1sdnUseingUlenansuuinmsvseususnuiiiedly

Wiy Saumsuw Usv@ns aimudns

lsane1ua wagdunivaltayarunansdnilugdae
19918 iufuAumuseiRanguteyalunyssideu
LagszuuAsufames Toyadiiiusausan laun
Usgfinafnnsggnitnluedn dvdniauazdiugs
Tovuauszdnaeu lsaUsednad lsAuImulazaie
unsndeu yailufaenililunisin Use iRenilivsed
n1sfuueanesed uazguyns Uszinisiinnszgn
avlnninvesdnnunse lnedenlddeyadeundnduly
Tuszozinan 10 Y sduim FRAX score iillsildaniiil
Amuidefiogs wszsnangithefiAansegnaginniin
nnsy wddehardildunieuiisuanuuandiees
aosnguszrinsftheidunas i dulsaumn

YUNNAIBE
n = (ZCX/Z + ZB)Z (012+ 022)
(W) — W)
(1.96 + 0.842)% (2.84%+ 2.92%)
(5.14 - 4.27)
= 172

N VNERe WWAIBE1TBAAENEY

7., vaneds madfsnnsguldlfanifiaonades
Auszautivdny lnefunszautdsdidgy o = 0.05
o, = 1.96

Zg wineila Aradisnmspruldlasuniiniaonades

A

AUBNANSNAERU laemMmuABUIRINISAdRU Souas 80
farfu Zp = 0.842

p vinedls AdeesUszrnng Usssnasherinde
YoIRI0EN 10e W, = 5.14 wag p, = 4.27

o’ MUY ANULUTUTINURIUTETINT Uszaad
A8ANNLUTUSTIUVRIAI8879 LAY 6°1 = 2.92 uag
6’2 = 2.84

$1959A 11088709058 1NTUTEUUGI8A @AY
F19819UazANNLUTUIIUYDIUTLVINTUDIAT Major

mawSuileu FRAX score tiausudiulomaiianszgninidesannsggnngulugthelsammusiaiaesSeudesuivithenhildtulsaummuineiinssgnaginninannsegnnsunneu



Osteoporotic Fracture (MOF) n1531n@nw19a Ying Li
wazamz® Fadunisfnel cross-sectional study
WleUsziiunsld FRAX score Tungugftheiummnusin
faoauisuiiisuiufiaelifuumnuifengssning
50-80 ¥ Tuuszmaiu wuinAnades Major Osteoporotic
Fracture without BMD ¥@4nguiuivinuilaiasnin
AUagladiduuivu fe 4.27 £ 2.84 uay 5.14 + 2.92
AudU Beflauuansnstuegefitdfynnsata
(p-value <0.001) uAMIBENSTIAILIAIINGATITHDS
Tgdrwulidesniinguas 172 519 srududuau
fiheianun 344 51

nsAATIEdayanIeEn
N1TIATIENTOYAANYUENUFIVVINAUAIBENS
vt navedeyaeUsunaludnuazuedade (mean)
wazAndeRUUNINTgIY (standard deviation) @Sy
Foyal¥eAnNINITLAAIUTUVBINITHINEIIAIUA
uazioar d1UN1TIATISMIUSEUTIBUTEWING FRAX
' Y | oA oA g
score lunsiagnguiiegaeingume ngunidulse
a A L
wamanurliafiges waznguilulaidulsaiuininu
suluisnsmeanuduiiusues FRAX score Tuguae
oA @ P Y =
nguduiumnuriinfiaes mudadesne q Ao ne
<, ' a4 % a
syezhainslulialuving tazalaasiinaludon
(HbALc) agld Student’s T-test wag One-way ANOVA
ImeAuIn FRAX score um1 10-year probability
of other major osteoporotic fracture (MOF) uay
10-year probability of hip fracture (HF) @unFiATIZH
ANNANINUSIZNING HbAlc AU FRAX score 1agis
Pearson correlation analysis tag Simple linear
regressions analysis mﬁmiwﬁsﬁ’agaﬁwm
TdlUsunsuneuamesdnsagy SPSS version 22.0
InefuntiudAynananszau 0.05

NN
susmteyaiiieiiAnnszgnasinniniideny

51319 50-100 U Tugae 1 unsiau 2557 84 31 unsiay

2562 leiduau 662 518 Tfuaeilaamnsofnne

maSsuileu FRAX score winusuidiulomaiinnszgniniilesannszgnusulugtelsawmmusiiaisesiSeudisuivithenhildtilsaummmuineeiinssgnaginninannszgnnsusnieu

Vajira Medical Journal: Journal of Urban Medicine
Vol. 65 No. 3 May - June 2021

Tideyaladnuiu 249 518 1AnaNaURmnuLse 53 518
Dufvaesnemd 8 119 wazidulsauvnusied 1
8n 1 918 wdefUaefiannsafnseuagliveyald
351 519 willgaglasugnievnsuniesiiudn 31 e
lsadadniauuinesd 5 518 uasideyaluifisane
Tun1swany FRAX score 24 518 d@udn 8 s1eidulsa
uzsiinisuninszaneluingzgn wdedtaeiiannsa
thluduans FRAX score wazvnisinunideldviedu
Wudwou 283 18 wwadudthelsaummuainiiaos
$1uru 145 579 (Fewaz 50.35) uazfUaedilylfdy
TsAuvnudau 143 519 (Gevas 49.65) (Wwuamil 1)
fheiviinsAnudndngiidumandgs Ay
Yovay 79.5 p1galnvasteianinguyszana 77 U
Tnenguitaslsaumiuinnszgnagnniiniiengiios
nfdaedldladulsaumanu 75.1449.02 3 uaz
79.8848.40 U muendu (p<0.001) uagnudnguetae
winnuildnadstmiindwasfsiuranisuinndn
naudilalldidulsauimanu (midn 57.23+11.66 uax
53.04+12.70 Alandu sua1dvu; p=0.004, dviluiane
25.03+4.73 kay 23.26+4.48 kg/m2 Aud1ay; p=0.001)
Jaduidesnanisiinnszgnitnainnszgangudld
lun1sAwan FRAX score WU wneiduseifinszaniin
nadunsiewuuliunse Useiinsegnasinniin
¥93001313A1 MIGUYYS NsANLATEIRLEANDTDE
Tsauszdrfiifiannadesionisiinanznszsgnngy
yianAull warnsldennaldey InIus waze1eu
ﬂiz@ﬂwquﬁuaqﬁy’ﬂaaqﬂajﬂzjLmﬂmaﬁuasmﬁﬁaﬁwﬁfg
n19add eniiudUaslsaiuiminuasiilsausediaa
Wupnusuladingannnit Gewvas 92.4 fu Sevaz 69.8;
p<0.001) wazdinsldenananusularnnguetudaanis
unnigUaeiililfidulsaumanu Fovar 21.5 fu
Soway 7.9; p<0.001) oendlsimundunungihedlsilsiu
lsavumuiinisideingunglanesaneenuinnin
($ovay 7.0 U Se8ay 0.0; p<0.001) (314 1)
Tunquithelsaummiuviiniiaes nuinaade
ihanaludoanouniafinnszgnasinnin (HbA1c)
wiriuSesay 7.85+2.09 fUaedivinnnsAnuidinlng
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Wulsawummuanuiusnnni 20 U Aadusesay 41.7
seeasdutng 10 - 20 U wazilesnin 10 U Seeay 39.3
way 18.8 MUAIAU WUNAMEUNINTaUVDILIALUININU
lawn diabetic retinopathy Seway 12.5, cataract
Sevay 14.6, impair monofilament Spvay 6.3,
Peripheral Artery Disease (PAD) 08ay 3.5 uay

hyposlycemia $osay 7.6 gransziutaaluden
figuaeldunfiando Iaun metformin feaz 80
sosasuwdu sulfonylurea, insulin, DPP-4 inhibitors
way thiazolidinedione Spaay 61.1, 20.8, 16.0 Lag
15.3 gudiu (an519fi 2)

sdeyagUiseny 50-100 Unduseifnsiiansegnazlnniiniidisumssnululsmeuia
FWINGIWA AUATUN 1 1NTIAY 2557 819 31 UNIAN 2562 (I = 662)

= heiiliamnsofasield (S1uu=249)

= ffhensegnavinniinaingUalvg unse (31uiu=53)

v

A 4

= fhedyviiou (§1u=8)

= ghelsavumnurilan 1 (F1uiu=1)

denanansafndeliuaglviteyalisgisnsudi Fmiu=351)

= |g5ugnaesvnsursesiudn (S1wiu=31)

» fUrglsatesniausuinesn (1 = 5)

» lspuwiSaszerunsnsznglunszan (Fau = 8)
» LiifideyaiiisanesionsAuin FRAX score

(FuU=24)

A 4

Y

Henidunaiuaziidoyaiiesnesian1sAuin FRAX score (311471=283)

Aurenguinidadelsaiuvanu
wiiaf 2 (Iuu=144)

Aurenguinlilamtadelsauiminu
(F1u3u=139)

HRTTEER Lanadunaumsaidunuddy wavnsandennguiiegig
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[

wanINSUIBULBUAN wae U YRRt e IVUn

foyaiiugiuvasdie funedionun  fthefiduumou  fuaeibifuumauy  p-value*
(n=283) (n=144) (n=139)
21 @) 77.47+9.02 75.14+9.02 79.88+8.40 <0.001
LI
o Y1Y 58 (20.5) 32(22.2) 26 (18.7) 0.464
* VR4 225 (79.5) 112 (77.8) 113 (81.3)
13:mmm (nn.) 55.17+12.33 57.23+11.66 53.04+12.70 0.004
patiinanie (nn./a%) 20.16+4.68 25.03+4.73 23.26+4.48 0.001
UseiRnsepninnounthil 48 (17) 24 (16.7) 24 (17.3) 0.893
« Vertebral 22(7.8) 11 (7.6) 11(7.9) 0.931
« Hip 6 (2.1) 3(2.1) 3(2.2) 1.000
* Humerus 6(2.1) 3(2.1) 3(2.2) 1.000
« Wrist 8(2.8) 1(0.7) 7(5.0) 0.034
« Others 5(1.7) 4(2.8) 1(0.7) 0.371
nsznaglnniinluneul 13 (4.5) 7(4.9) 6 (4.3) 0.827
s TRguyv 10 (3.5) 6(4.2) 4(2.9) 0.750
UsyiRnuueanesed 11 (3.9) 7(4.9) 4(2.9) 0.389
welasuafusesn 7(2.5) 0 (0.0) 7 (5.0) 0.006
lsAdszdnm
+ Hypertension 230 (81.3) 133 (92.4) 97 (69.8) <0.001
» CKD stage 3-5 148 (52.3) 80 (55.6) 68 (48.9) 0.264
« Thyrotoxicosis 6(2.1) 1(0.7) 5(3.6) 0.115
« Cirrhosis 7(2.5) 6 (4.2) 1(0.7) 0.12
Secondary osteoporosis 31(11.0 19 (13.2) 12 (8.6) 0.219
Premature menopause 18 (6.4) 12 (8.3) 6 (4.3) 0.166
ginelsy
 Vitamin D 42 (14.6) 25 (17.4) 17 (12.2) 0.225
« Calcium 79 (27.9) 45 (31.3) 34 (24.5) 0.203
« Diuretics drugs 42 (14.8) 31 (21.5) 11(7.9) 0.001
« Anti-osteoporotic drugs 20 (7.1) 13 (9.0) 7(5.0) 0.190

CKD = chronic kidney disease
Data are presented as number (%) or meanz+standard deviation.
*: comparison between type 2 diabetic and non-diabetic group; t-test, Chi-square test and Fisher’s exact test.
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wanINsiUSeuisuan wagiuguvesthengulsalumusiinfiaes (n=144)

anwaurNugIuvaEUlIBuINU

mean + SD or n (%)

Anenalaas (HbALc, %)
seoznafidulsauininu @)

<10

« 10 - 20

> 20
AU LREA1 (Diabetic retinopathy)
fonszan (Cataract)

1AsUNsNBINIZLUIMIUTUIEN (Post-retinopathy treatment)

JEAUANUIANVBAAAUNG (Impair monofilament)

lsanasnaLdenlasdulansfu (Peripheral Arterial Disease, PAD)

Aanmzimaludens (Hyposlycemia)
g17lFlunssnulsaum

» Metformin

« Sulfonylurea

« Thiazolidinediones

« DPP-4 inhibitors

« Alpha-glucosidase inhibitors

+ SGLT-2 inhibitors

* GLP-1 receptor agonist

* Insulin

Data are presented as number (%) or mean + standard deviation.

nan13AnwUIeuLfioy FRAX score #lLfin
nszgnazinniiniilesninnignszgnnguszninegiae
Tsanviiafiaeanazgiaelalidulsauimn
wuingUaelsaluimiuriadiaosiinadoves MOF
tfouniuflewSsuiisuiuguaeilildidulsauimnu
a9l dd Ay n19adia (6.68+4.66 AU 8.53+5.26;
p=0.02) WuifieiruAnadsves HF Tugthelsaiviny
ilafaeanuifientosningtefldlfdulsaumny
ag19ldd Ay Ieaia (2.4242.69 AU 3.96+3.71;
p<0.01) (nwii 1A uag 1B)

nsnie Shusmuun Usvdns Tauins

7.85 = 2.09

115(79.9)
8 (61.1)
2(15.3)
3 (16.0)
3(2.1)
1(0.7)
1(0.7)
30 (20.8)

dlevhnsunualsaumuaiinfiaedlidouwi
fulsadesniausinmesdlunisdunn wuhdnsfsdu
YaIA iy FRAX #ie MOF with rheumatoid arthritis
(RA) adjusted Wiy 9.0946.32 uaz ANAABYES
HF with RA adjusted iU 3.87+4.05 Fuilevi
n153ATIERasnuIlulANLLANA 19 uTEnI 19U
#@09nqu (p=0.412 uag p=0.888 MUAIAU) (n i 1C
waz 1D)
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A. Major osteoporotic fracture (MOF)

r=0.02

T
Type 2 diabetic

15

0

1

FRAX Major Osteoporotic Fracture (%)
5
1

T
Non-diabetic

C. Major osteoporotic fracture with RA adjusted

=

Non-diabetic

5] 10 15
| L L

FRAX Major Osteoporotic Fracture RA adjusted (%)

0

Type 2 diabetic
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B. Hip Fracture (HF)

T

Type 2 diabetic

FRAX Hip Fracture (%)
5
1

Non-diabetic

D. Hip fracture with RA adjusted

= m

Non-diabetic

10

FRAX Hip Fracture RA adjusted (%)
5
L

Type 2 diabetic

AR LanaA1 FRAX score vasgUrelsaiumusiinigeadssuiisuduguaenlalidulsauimnu
noukarvaIN1TWNUAIlsALUIMITURI8lsATedNlauNIneea (1A: Major osteoporotic fracture,

1B: Hip Fracture, 1C: Major osteoporotic fracture with RA adjusted, 1D: Hip fracture with RA adjusted)

HANNSIATIZRENEUNUS (Pearson correlation
analysis) 521719 HbAlc wag FRAX score WuU21
HbALc uag FRAX score vasUaglsaumnuiinuiliy
fazfiannuduiusnisavluseduiieg1afidad iy
VN9a8R 919 A1 MOF way HF (r = -0.170, p=0.047 uaz
r = -0.169, p=0.047 AUEIHV) BERIECIIT I
AuduTuSues HbAlC fu FRAX fildnnsunusilsa
wvnumelsadedniaugiiness nuindanuduius
Ad1ef (r = -0.169, p=0.048 uag r = -0.171, p=0.045
auadu) Fawandly awd 2

= < s a o v a 4 =) A @ v 51 v & & = @ '
msBsuiiiey FRAX score iiausziiulentaiinnszgmiinilosoinnszgansuludfislsaummuiiafisesSouiiouiuflaeiilidiulsaumniinetinssgnasnnvinnnnszganganden. | 9og

\leviinns@nuideyatanigdUaelsaumanu
Tasutsmuine szoznafidulsaiumiu uazaads
ihenaazauianudunn (HbALc < $evay 7) s
T wuidiads FRAX score taadiaidasnin
WAngees 9l Ted1AYn19aids (MOF 2.64+1.02
WAy 7.86+4.66, HF 0.69%0.59 Uay 2.91+2.84 Ay
p < 0.001) duszoznaidulsaumiuiaznsaun
sefuimaadsludonveafuaslsauina 1
AsuanAaiiluLdue FRAX score (A15197 3)
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A. Major osteoporotic fracture B. Hip Fracture
. .
: 250
<
o £=-0.170, p=0.047 150 =-0.169, p=0.047
2 20 =
g . g
I: 0 . . e .
8 10 ¢ e s e 2 100 .
g. . . . . E o
o . . o .
% 0 . . T " o
o] 100 ' [] l : A . * H . . .
5 $ s . 2 50t o ' % . .
5 Y | o
2 . ' . . . . 1 " . .
£o N . [ H . » °
SN B B P AR T T
£ F o 80 e 0 0 .
50 15 10.0 125 150 50 05 100 125 15.0
HbA1c (%) HbA1c (%)
C. Major osteoporotic fracture with RA adjusted D. Hip fracture with RA adjusted
;; L] L] L]
SB0f s e e .
H =
¥ . o 1=-0.169, p=0.048 E, 1501 o £=-0.171, p=0.045
k) . .
& 200 T & .
& o . ® 3 . .
g L] N . L] .g e e
B 1501 o . . < 100 . .
frd ) ° . e : °
o (4 . S L] 2 . . L]
= . « e H] H . N
2 . 4 © 0
g 100 ° . o ] s ] . .
8 H . i, s H
8 T I e . i
Y L] ] s .
S 50 ° ! ' ‘ . E [] ] . .
g . : H 1 . . e s M N e . l .
E o . . ° ' o ' . H : . § .
E 0 0 o 0 .
50 15 100 125 15.0 50 15 10.0 125 15.0
HbA1c (%) HbA1c (%)

AL uanaauduiusues HbALC Wisuiiieuiiu FRAX score 1ag35 Pearson correlation

A543

wARINSLUSEUTBY FRAX score lunguiithaiunmmuuensiing, szeznaidulsaunmnu uae seau HbALc (n=144)

FRAX score felsaumuaiiniiaa

LWA %1 BN

FRAX MOF 2.64+1.02 7.83+4.66 <0.001

FRAX HF 0.69+0.59 2.91+2.84 <0.001
szpznariiulsauinanu @) Hound1 10U 2131910200 w1209

FRAX MOF 7.25+4.93 5.84+4.7 7.22+4.47 0.222

FRAX HF 2.12+2.67 1.93+2.69 2.716+2.67 0.204
Aiaade (HbA1c, %) <7% > 7%

FRAX MOF 7.10+4.47 6.13+4.81 0.220

FRAX HF 2.65+2.73 2.13+2.66 0.258

MOF = Major osteoporotic fracture, HF = Hip fracture
Data are presented as meanztstandard deviation.
*Student’s t-test for gender and HbAlc, One-way ANOVA for duration diabetes.
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130!

FRAX (uledesilefignitmunguiioldly
nsUsziliunnudssnisiinnsegainainnsegnngy
vowfthelusvevian 10 Yihath msewin FRAX score
szuonislonialdsaveanisiiansegnarlnninuas
nszgnvinlusiumisiiddey Toun nszgndundsiniis
2IMINARIN NTENAEINN NIEANFULAY UAENTZANUYY
fnsanwmuiidulsavmusiniaesiinnudes
lun1siianszgnitnainnssgnnguiindulnoianiy
UinaazInnileifisuiugiUieiialuiifian FRAX score

Wiy vieudanseanagluinueiund® "

iflasan
n13UszidulenainnszgniinaInnsEnnIuAels
fenanlalsfansanlsauiiniiaodunsussidiu
SnvisAnnanszgnvesiasmusiinfiaosdsden
gandnaunlu?? Jeilsdiiaiueainiadeuuas
anuydedeanadilotluldvinunaulididulsa
wwuviaiiaes

msAniwuALadeTes FRAX score i MOF
uay HF vesnguiihefidulsaummuiuiedesnts
nguiilalaidulsauimanuet iidodAynieaia

v

donnaeaiuNANIANWIREUMING'“***? f1 FRAX score
yasgfihelsaumnudinitenainaindiuysildly
N13AUIN AB 918 g/ dafiinane esain
FUrsiumnudiinmsnuniengladedesndn uazd
gt/ dathnanemnniteilsiddulsaum
yilsien FRAX score fiduaneenuntiosndt uenaini
Fauhnguilsiddulsaummuiinslinnglanesinoss
11U Feo1adenanoATLLY FRAX
fufindu egrdlsfinnuinusinisdiuin FRAX score
Fududesfinnsannaeiningn nagidedsdlidedeya
fana1deen MnEamMIAnwansaasulaiinsuseidu
lonaiansegniinannnszannsuludUlsumulagly
FRAX score agfimmninamidiuaie
9NN15ANYIYBY Leslie wag Schacter Wuln
ANudsseInsiinnsgnildunisddyuaznszgn
azlwnsnannszgnugulufuasiidulsadedniay

suweeALazdtevusiafiaesiulminglfeaiu '
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warnuhudleunurmlsaumusiafaessmelsatesniay
JUMBEALUNITAILINALYIA FRAX score ¥4 MOF
war HF seningUlelsaiumuyiaiaeiuazydie

1920 %3910

Al dulsaiumauiianlayunnseiy
nsfnwinuitliuadnslulumadensu fnnsne
vosUszimanauuInivinluguisdiuiu 44,543 51
nuiinishin FRAX Tasdsdanunsausulian MOF
Inddssdulaiiiosanies wia1 FRAX HF Tugdae
winnudsasiiandosndiauilaldidulse wazds
Luamnsald33dldmngUasiiszozinainiainla
WTUEId NN I1aul" egslsiniunisunuan
FettlenaiidodiamndineilsaUsssitauima
waglsadosniausuinesn iy

HbALc Wudransfaszdutimaiadsluidon
NN HbAlc geazduiusiunisiinnizunsndeu
1n15AIMIY N15ANYITEY Oel L. UagAmy WU
Fuherumnusindiaesdisl HbAlc snndveminiu
Yovar 7.5 axflnnmndsdlunisifnnsegniin 1.62 win
deifisufunguiidl HbALc feundn fovas 7.5 uazds
nuinguitansnsoquseiuiaaldfduiiaaudes
Yasnsiiansegniinuiiuauung uasdanudngliinisel
muﬁmmz@ﬂaziwmﬁﬂ%Lﬁu?’fummzﬁu HbAlc
laeyn HbAlc fidnunndt Seway 9 wingunisal
aufian”? Gauandfiiuissduthmaludihenimn
vinaesdinaserudedunmaifinnszgniin’ eendlsfina
nmsAnEnUhMelE FRAX score Tumsussdiuloma
flaziAnnszgninuinaaznnndulsanliunndiaiy
Tunguitauguimauvudusauegliidune dawa
FananeainINaImgBY 9 Y8 WILTINY
WU ATEUNINYUTBLIALUIVIII 81BUYRY YIRYINGY
thiazolidinedione {n15@nw1ves Valentini uazAny
fuansliifiuinadnadodimaludendifinduiinali
FRAX score anaq nanafasedfu HoALc fiifiuiu Sovas 1
eyl MOF uag HF anas 0.915 wae 1.438 auaneiu™
waznavesnIsAnwiinuuualiuauduiusluly
AFnaAeaiy 910 Pearson correlation analysis &
wansliifuindefvasauszduinialad vieszdu

Wiy Shuisuuy Ussdnd STauins

231



232

IBSBAISHADISAISDBMAASIUAITDY
U 65 atun 3 weun1e - Tguieu w.a. 2564

HbAlC istuagyilsinsussduloniaianszgniinan
FRAX score ildnanas ognslsfinunaresmsinuiny
e HoALc way FRAX score ihuseusniviiiy

HnsfnwInuINTzezaIvedlsALUIINURLTUG
fupudsavesnsiinnszgniin nandAeauLdes
aiunndudedulsaummmuannulneamyegads
mnduinudmnninduld®® asAnwimmnuduius
559 FRAX score fusyeznatvesnsdulsaiuivaiu
Tun1sfnewrdazifiuianen MOF waz HF 1yl
Arawansnsiy fadunisUszdiulonavesnisiia
nszgniinnlsanszgnnsulugihefidulsaunv sy
1eld FRAX score 9138984110 daun1siuTeuiisy
FRAX score $ewinainATIgLazinandiiduseya
n3zAnazluNinIINLIANTEANWIUILNUIN A7 FRAX
score Tadpern MOF way HF veunrweiiddesniy
WA oY 1NlTed1AYNISaia Faduerafiansan
Bunsinunlaenislvsrsnunlsansegangulumanie
fifld1 FRAX score fisnninnands wiogslsfiniy
1R 030 At ayaninnisAnufiuinnindluniseae
Usziliutadusinan

fofvaansdnuilie unisdnundiviilungs
fihefneiius Anszgnazinniinainnsegnwsusnieou
wandliidiudn FRAX score Mldduaalunisiinunideie
g venanilgwhnsanuludsznslneviliennse
UszgnaltldaTailesannsdna FRAX score axilan
upnasniuluusazdynd sulutensunuamlsaumnu
melsndedniauguineastuaulvenlinl FRAX eanwn
Tn&Aeaiu aenadestunmsinuvesdywifou

dmsulesimeinsinuil deusnie s
Fassasnuuuieundsiiiuniuradeyadulnouiass
n1siAnTEANAn é'faﬁ?umﬁ’mi’m%gamqﬂmwé
ftufinlilunyseidousraienddiasudruiiome
siensfiny Vilsieyauisdn Wy nsusssnaiming
uazdugeestheiledulneumsiinnszgniin Usy i
Tseszdsss 9, Use Renilliluedn, ongivimuszdifiou,
Anadsimaludon dewinisaeuaiuiisifinein
fihevidennAgaazdiamnuaaiandeuainaaiuaisld

Wiy Saumsuw Usv@ns aimudns

\osndesasuaiuangifienguinuda Toftaes
msUszdiunmnstgnnguludsznsinedlodudiiuén
1ne38 Dual-energy X-ray Absorptiometry (DXA) lailavin
ogunIvaeIilinsnuilifdwnansegnues
Frhssnnifisanediazanunsaiiaeideya FRAX score
Tagld BMD Tumsdmnald fideiadenflanifudoya
nzitiefiAnnszgnasnninifiesogadien Talldsam
nszgndundadnluse 1eannnnzdenszgndumdain
vioguoraAaldanuasag Jesdndiawde deya
wyszileuluszuumauiiuneivaslsaneuiadduinll
e we. 2547 vilienusaiudeyaanithelfifieame
furuadessficuaaild vhldmsAnwisusmduo
FuhefanunsalUiinszsinsedals Anduievas 84
YosUAdIDE e
é’fa*fumsﬂszLﬁuﬂawuLﬁaaﬂw3Lﬁmﬂs:@ﬂﬁﬂ
TugUrelsauminunig FRAX tool 81adesfiansan
panetade 1iesniifulssunmunaisogieislund
yosfaUaelsaumuesidnilnnzdiuiniiudae
srornaidulsaimu Aadethnaludon il
Aiilsienaiianunainndeunaziaiunindoiioanas
uennigtaelsaumudsdinaainefildlunissne
amzunsndouFesivedlsaiionvdwanonigndann
wnau Jeilinisussidiulanmaianszaninlugdoe
nquidesguas q Jadeuiniu ogrslsfnugdiae
Ismmuidadamnudssdenssgninannnitauund
wi1vzunuAlsAuIvIUAelsAtednaUIH B YA
Tuniswins FRAX score fimnavzUsuifiuloniaiio
nszgvineaninAndteaduas wseviilieeanin
Tn&Asstuauundiildlddulsaummuiaiinisaslden
FRAX score gandnauimly iietdunuimslunisgua
Shwwazdasiumsiinnseanvinluguaelsaiumula
woiksn duazilugnistesiunnznnanin uazane
unsndioushg 1 Tianumdnszgniin aavhetiniedise
AnddesinnsAnuiisidudisnisiuia FRAX score
TugUhelsaumnu eliarildfianuundedowas
wiuganndu iy mssudadeidssdudulumssiun
yi3eRnduaunsiifidasiifindu s
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Aadeuas FRAX score 114 MOF Wwag HF w4
nquithefidulsawmmiutiuiadesndinguilaild
Wulsarwmmueesiideddamisedia a1nnanisane
dnudmnldnsunualsaumaueiafiaosdae
Tsadedniaugineentun1sAuInagyinly FRAX score
faliunnsnsuseninassngy uenanisedutma
wagludondifutuagylian FRAX score Tufftag
wnmuiiduaildfiuunlduanas

RIGIRIE
Ataelneasorgliinanduniolidulsauimiu
famadssrenisndannnndunaziinnszgnazlnniin
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Abstract

Objective: To evaluate the satisfaction’s the fifth-year medical student on the online teaching
by Zoom conference program during COVID-19 pandemic situation in Thailand.

Methods: Descriptive study design, because of COVID-19 situation, orthopedic department change
the teaching program from classroom to online session. We obtained data from fifth year
orthopedic medical student by post-course evaluation questionnaires. The questionnaire
includes 5 modules (1) course content (2) teaching method (3) instructor’s contribution
(4) student’s participation (5) internet and technology.

Results: During May 18, 2020 until June 5, 2020, twenty-two orthopedic medical students
(7 male and 15 female) were enrolled in this study. The overall course satisfaction was good
or score 114.4 + 14.1 marks (from total 150 marks). The satisfaction of teaching method was
very good (3.7 from 5.0 score). There was one complaint from a medical student about
internet speed.

Conclusion: Alternative medical teaching method by online Zoom conference program is appropriate
for fifth year orthopedic medical student during COVID-19 pandemic situation in Thailand.

Keywords: online medical teaching, medical student, COVID-19, effectiveness
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Assessing the Factors that Affect the Nursing Issues
Dengue Hemorrhagic Fever Patients throughout the
Disease that Remain in The Hospital for Tropical Diseases
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Abstract
Objective: To assess nursing factors affecting the solution of dengue hemorrhagic fever patients.

Methods: This research was descriptive research by collecting retrospective data from medical
records. We studied dengue patients who were admitted to the wards in the Hospital for
Tropical Medicine, Mahidol University .To record in case record form . Total 250 patients
consisted of 125 DF patients and 125 DHF / DSS patients selected by Hospital number with an
even number ending. Data collected from 1 January 2013 to 31 December 2017 from medical
record.

Results: Among 250 patients, there were 125 cases (50%) in the DF group, 115 (46%) in the DHF
group, and 10 (4%) in the DSS group. 53.3 % of patients were female with overall mean age
28 years. Most patients (86.0%) were Thai, Burmese (10%), Lao (2.4%). Nursing Practice up to
99.5% of care could be managed by nurses such as vital sign monitoring, providing supporting
care, etc. Only 0.5% of care must be managed by doctors, such as rise in hematocrit, and
severely abnormal vital signs, or hepatic encephalopathy.

Conclusion: The result of this study showed nurses were able to provide nursing practice to patients
in due time, causing no complications and patients can g¢o home as scheduled. Therefore,
nurses play an important role in elementary evaluating the symptoms of patients and providing
nursing care closely.

Keywords: Dengue Fever, Dengue Hemorrhagic Fever, Dengue Shock Syndrome, Nursing care
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Abstract

Objective: To develop the prevention and the management of the diabetic foot in the diabetic
patients at the 13-heath promoting hospitals in Banglamung disctrict, Chonburi province by
assessing the activities about the diabetic foots patient examination by all the public health
personnel in the health promoting hospitals. Then, brought the information obtained to
analyze according to the standard health practical guideline and presented in the proper
service organization to all of the health workers in the health promoting hospitals.

Methods: The study evaluated the activities about the diabetic foot's patient examination
(2,302 patients) by all the health workers of the 13 - health promoting hospitals in Banglamung
district, Chonburi province in 2018. The data were analyzed and compared with the standard
health practical guideline and adjusted the new guidelines according to the contexts of the
health promoting hospitals.

Results: There are guidelines for the healthcare personnel to evaluate diabetes patients at the
13-health promoting hospitals for both prevention protocol and management guidelines of
the diabetes foot's patients. The report showed that these hospitals had an examination of all
foot state 43.01 %, had the referral of the abnormal feet and wounds on the feet in order to
get the right treatment, 2.12 % which originally did not find these informations at the 13-health
promoting hospitals in the past.

Conclusion: This study is the initiation of the development of the prevention and the management
of the diabetic foot in the diabetic patients for the public health personnels in order to comply
with the contexts of the health promoting hospital.

Health risk assessment for preventing and managing in the diabetic foot s patient,
the family medicine physicians have a role of knowledge, skills and positive attitude toward
them. As well as providing treatment, advice and organize a patient care system at the health
promoting hospitals.

Keywords: family medicine physicians, prevention and management of the diabetic foot in the
diabetic patients, the health promoting hospital
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