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Abstract

Latex medical gloves have been shown to induce Type | hypersensitivity latex allergy
(latex allergy symptoms), with significant contributing factors including personal factors and
glove usage characteristics. However, studies from Thailand and Southeast Asia are relatively
limited. This study aimed to investigate the characteristics of glove usage among health personnel
associated with the development of latex allergy symptoms. This study was a cross-sectional
analytical epidemiological study utilizing secondary data, including 45 health personnel with
and 343 without probable symptoms of latex allergy. Data were collected from databases of
self-administered questionnaires, which included variables on glove usage characteristics and
latex allergy symptoms. The analysis was conducted using descriptive statistics and multiple
logistic regression. The results indicated that the group with probable symptoms of latex allergy
had a significantly higher proportion of health personnel with a history of hand dermatitis
(p < 0.001), atopic diseases (p = 0.004), and usage of gloves with high extractable protein weight
(p = 0.002) compared to those without probable symptoms of latex allergy. Personal factors
and ¢love usage characteristics associated with probable symptoms of latex allergy included:
atopic diseases (Adjusted OR = 2.34, 95% Cl: 1.03, 5.35), history of hand dermatitis (Adjusted OR =
2.66, 95% Cl: 1.27, 5.57), use of powdered latex gloves (Adjusted OR = 2.31, 95% Cl: 1.61, 8.71),
and use of gloves with high extractable protein weight (Adjusted OR = 2.21, 95% Cl: 1.08, 4.58).
The analysis of factors contributing to definite symptoms of latex allergy revealed that gloves
with high extractable protein weight were statistically significantly associated with definite
symptoms of latex allergy (Adjusted OR = 2.36, 95% Cl: 1.98, 6.20). When the analysis was
conducted only on the subgroup without a history of dermatitis, gloves with high extractable
protein weight remained statistically significantly associated with definite symptoms of latex
allergy (Adjusted OR = 5.67, 95% Cl: 1.59, 37.0). In conclusion, the main factor contributing to
the development of latex hypersensitivity symptoms among tertiary-level health personnel in
hospitals was the utilization of high extractable protein weight medical latex gloves.

Keywords: extractable protein; latex gloves; latex allergy; healthcare; health personnel
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Introduction

Widespread use of latex gloves has
been linked to a rising incidence of latex
allergy, particularly Type | hypersensitivity
reactions, triggered by 15 identified latex
protein allergens-posing a major issue in
occupational medicine. Latex allergy affects
an estimated 9.7% of individuals working in
healthcare settings™”. A study in Thailand
reported that 24% of nurses experienced
symptoms associated with latex glove use’.
To address this issue, replacing powdered latex
gloves with latex-free gloves has significantly
reduced the prevalence of latex allergy, as
demonstrated in a U.S. study, where the rates
declined from 42% to 29%°. However, this
intervention is cost prohibitive in developing
countries. Therefore, investigating the usage
characteristics of latex gloves that influence
the development of latex allergy while
continuing the use of latex gloves may be a
more practical approach to prevent latex
allergy in these settings”.

The primary risk factor for developing
latex allergy is exposure to latex protein

allergens, indicating that usage characteristics

J Med Health Sci Vol.32 No.2 August 2025

(i.e., frequency and duration) may play a
significant role. A Thailand study identified
that wearing latex gloves for more than 18
hours per week and more than three pairs per
day were risk factors for latex allergy (OR, 3.69;
95% Cl, 1.73, 7.87)°. Personal history among
health personnel may also contribute to latex
allergy, including a history of atopic diseases
(OR 6.46; 95% Cl, 1.87, 47.98) and a history of
hand dermatitis (OR 2.70; 95% Cl, 1.14, 6.24)"".
Furthermore, a study conducted in Khon Kaen,
Thailand, suggested that extractable protein
weight might be the most significant risk factor,
among frequency, duration, and personal
history (crude OR 0.24; 95% CI 0.06, 0.74; and
adjusted OR 0.18; 95% C1 0.04, 0.86). However,
there is a limitation in studying the extractable
protein weight in latex gloves, as previous
studies did not use high-protein-weight latex
gloves to evaluate latex allergy’. This study
investigated the factors related to glove usage
characteristics and latex hypersensitivity
symptoms among health personnel. The
personal factors and glove usage characteristics

are presented in Figure 1.




Personal factors

® History of atopic diseases (Yes/No)
History of hand dermatitis (Yes/No)

Latex allergy symptoms included

® Probable symptoms (one of

Glove usage characteristics

Extractable protein weight (High, Low)
Powdered gloves (Yes/No)

> 4 hours per day (Yes/No)

> 5 pairs per day (Yes/No)

> 10 pairs per day (Yes/No)

> 5 years of duration of exposure (Yes/No)

the followings (Yes/No):
O pruritic erythema of
the hands or
O angioedema or
O localized urticaria of
the hands or
O generalized urticaria or

\

O nasal irritation or
O nasal congestion

® Definite symptoms (one of
the followings (Yes/No):

O angioedema or

O localized urticaria of
the hands or

O generalized urticaria

Figure 1 Conceptual framework of latex glove usage characteristics contributing to probable

and definite symptoms of latex allergy

Research design

This study was a cross-sectional
analytical epidemiological study utilizing
secondary data from two previous databases
by Ngamchokwathana et al®. and Luengtongkam

et al’.

Study population and sample

This study included two groups of
participants: (1) health personnel with
probable symptoms of latex allergy and (2)
health personnel without probable symptoms
of latex allergy. The classification of probable
symptoms of latex allergy was adapted from

a previous study by Negamchokwathana et al®.

Symptoms indicative of a probable latex
allergy included pruritic erythema of the
hands, angioedema, localized urticaria of the
hands, generalized urticaria, nasal irritation,
and/or nasal congestion occurring within 30
minutes to 24 hours after exposure to latex
gloves. Symptoms suggestive of a definite latex
allergy included angioedema, localized
urticaria of the hands, and/or generalized
urticaria within the same timeframe after latex
glove exposure®. Health personnel classified
as not having probable symptoms of latex
allergy were those exposed to latex gloves
but who did not exhibit any of the

aforementioned symptoms.
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The sample size calculation was
based on the extractable protein weight (high)
as the primary factor of interest to determine
its proportion in individuals with probable and
no probable symptoms of latex allergy. Using
WinPepi version 11.65, with a 1:10 ratio, 5%
significance level, and 80% power, the
proportion of high extractable protein weight
was detected in 6.9% of symptomatic and
2.4% of asymptomatic individuals in the
previous study'’, the required sample size was
determined to be 343 participants per group.
However, with the limited number of the
existing number of health personnel acquired
the probable symptoms of latex allergy 45
health personnel with probable symptoms of
latex allergy and 343 without probable
symptoms of latex allergy were recruited. The
samples were randomly recruited from two
previous databases by Ngamchokwathana et

al®.

and Luengtongkam et al’. using the
Random function in SPSS for Windows version

28.0.

Research tools and data collection

The research tools utilized in this
study were databases obtained with the
approved permission of Neamchokwathana et
al®. and Luengtongkam et al™’. These databases
provided the variables used for analysis,
including personal factors (age, sex, and job
title), medical history (history of hand
dermatitis and history of atopic diseases,
including allergic rhinitis, asthma, and/or atopic
eczema), and characteristics of latex medical

glove usage (high or low extractable protein
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weight latex gloves, powdered or non-
powdered latex gloves, number of glove pairs
used per day, hours of glove use per day, and
years of exposure). Additionally, self-reported
cutaneous (pruritic erythema of the hands,
angioedema, localized urticaria of the hands,
generalized urticaria) and respiratory symptoms
(nasal irritation and nasal congestion)
associated with the use of medical latex
gloves, as well as probable and definite
symptoms of latex allergy, were included.
These variables were derived from responses
to a self-administered questionnaire
incorporated into both databases. All of these
variables were utilized to analyze the
association between glove usage characteristics
and latex allergy symptoms among health
personnel. Data from these databases were
initially entered into Microsoft Excel and
subsequently imported into SPSS for Windows
version 28.0 for analysis. Any errors identified
during the data screening process were
addressed as missing data before proceeding

with the statistical analysis.

Data and statistical analyses

Data was managed by SPSS for
Windows version 28.0. Descriptive statistics
were used to analyze the demographics,
personal factors, and glove usage characteristics
of the probable and no probable symptoms
of latex allergy groups. Frequency and
percentage distributions were reported for
categorical variables, while medians with
interquartile ranges (IQR) were calculated for

continuous variables, including the number of




gloves used per day, hours of glove use per
day, years of exposure, and age. To assess the
associations between personal factors, glove
usage characteristics, and probable symptoms
of latex allergy, the Chi-square test and
Fisher’s exact test were utilized to compute
p-values, crude odds ratios (OR), and 95%
confidence intervals (Cl). However, as probable
symptoms of latex allergy may be
misinterpreted as either Type | hypersensitivity
or contact dermatitis, further analysis was
conducted using definite symptoms of latex
allergy-defined as angioedema, localized
urticaria of the hands, or generalized urticaria
occurring within 30 minutes to 24 hours after
glove exposure. This additional analysis aimed
to establish a more definitive association
between personal factors and glove usage
characteristics. Crude OR, 95% Cl, and p-values
were calculated using OpenEpi software.
Multiple logistic regression analysis
was performed to evaluate the associations
between personal factors, glove usage
characteristics (based on the conceptual
framework in Figure 1), and the development
of probable and definite symptoms of latex
allergy while adjusting for potential

confounders. Additionally, to account for the
potential misclassification of hand dermatitis
symptoms as Type | hypersensitivity symptoms,
a subgroup analysis was conducted on health
personnel without a history of hand dermatitis
who exhibited definite symptoms of latex
allergy. Adjusted odds ratios (AOR), 95%
confidence intervals (Cl), and p-values were
reported using SPSS for Windows version 28.0.

Ethical consideration

The study results were presented in
an aggregated format that did not disclose
specific study populations, organizations,
brands, or trademarks. This study was reviewed
and approved by the Khon Kaen University Ethics
Committee for Human Research (HE661408),
and Khon Kaen Hospital (KEMOU66019).

Results

The demographic results indicated
that the group with latex allergy symptoms had
a significantly higher proportion of individuals
with a history of dermatitis (p < 0.001), atopic
diseases (p = 0.004), and usage of gloves with
high extractable protein weight (p = 0.002)
than those without latex allergic symptom:s.
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Table 1 Comparison of demographic data, personal factors, glove characteristics, and glove use

factors between the probable and no probable symptoms of latex allergy among health

personnel

Demographic data, personal factors,
and glove use factors

Probable No probable p-value
symptoms of  symptoms of
latex allergy latex allergy

n =45 n = 343
% (n) % (n)
Age (years) median (IQR) 28 (25, 34) 30 (26, 36) 0.130
Sex
Male (n = 30) 2.2 (1) 8.5(29) 0.231
Female (n = 358) 97.8 (44) 91.5(314)
Job title
Registered nurse (n = 264) 77.8 (35) 66.8 (229)
Nurse assistant (n = 48) 13.3 (6) 12.2 (42)
Medical technologist (n = 41) 8.9 (4) 10.8 (37) 0.140
Nursing aids (n = 35) 0 (0) 10.2 (35)
Personal factors
History of hand dermatitis (n = 68) 40.0 (18) 14.6 (50) <0.001
History of atopic diseases (n = 233) 80.0 (36) 57.4 (197) 0.004
Gloves characteristics
High extractable protein-weight latex gloves (n = 207) 71.1(32) 51.0 (175) 0.002
Powdered latex gloves (n = 251) 88.8 (40) 61.5(211) 0.752
Gloves usage factors
Hours of gloves exposure per day (hours) median (IQR) 7(3,9) 8 (5,10) 0.510
Number of gloves used per day (pairs) median (IQR) 10 (5,14) 10 (6,15) 0.729
Duration of glove exposure (years) median (IQR) 6 (4,10) 8 (5,13) 0.144

Among those with cutaneous
symptoms on the hands, pruritic erythema
was the most prevalent (77.8%), followed by
localized (57.8%) and generalized urticaria
(26.7%). Angioedema was the least common

cutaneous symptom (4.4% of patients)
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observed. Among non-cutaneous symptoms,
nasal irritation was more frequently reported
(6.7%) than nasal congestion (4.4%) (Figure 2).
Furthermore, none of the health personnel
who reported non-cutaneous symptoms

exhibited any cutaneous symptoms.




] Generalized urticaria

| Nasal irritation
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[l Pruritic erythema of the hands i Localized urticaria of the hands

I Nasal congestion

4.4 (2) 6.7 (3)

Non-cutaneous symptoms

4.4 (2)
|

Angioedema

Figure 2 Proportion of health personnel exhibiting probable symptoms of latex allergy (n = 45)

The use of high-extractable protein-
weight latex gloves (crude OR 2.35, 95% Cl:
1.21, 4.79) and powdered latex gloves (crude
OR 4.98, 95% Cl: 2.33, 14.59) was significantly
associated with probable symptoms of latex
allergy. Personal factors, including a history of
hand dermatitis (crude OR 3.89, 95% Cl: 1.97,
7.59) and atopic diseases (crude OR 2.96,
95% Cl: 1.42, 6.68), were also associated with
probable symptoms of latex allergy. However,
glove use duration (=4 hours/day), number of
pairs used per day (=5 or >10 pairs/day), and

cumulative exposure over five years were not
significant. Multiple logistic regression confirmed
these findings, with high-extractable protein
latex gloves (adjusted OR 2.21, 95% Cl: 1.08,
4.58, p = 0.003), powdered latex gloves
(adjusted OR 2.31,95% Cl: 1.61, 8.71, p = 0.002),
history of hand dermatitis (adjusted OR 2.66,
95% Cl: 1.27, 5.57, p = 0.009), and atopic
diseases (adjusted OR 2.34, 95% Cl: 1.03, 5.35,
p = 0.043) remained significant. Other glove
usage factors were not significantly associated
(p > 0.05) (Table 2).
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Table 2 The association between personal and glove usage characteristics and probable

symptoms of latex allergy

Personal and glove usage characteristics Probable Crude OR Adjusted OR  p-value
symptoms of (95%Cl) (95%Cl)
latex allergy
n =45
% (n)
High tei
igh protein 15.5 (32)
o L L (n = 207) 235 2.21 0.003
Extractable protein latex gloves g
B . Low protein (1.21,479) (108, 4.58)
7.2 (13)
(n=181)
Yes
15.9 (40)
Powdered (. l =20 4.98 251 0.002
t g
SHCISISE RS RN o (2.33,14.59) (161, 8.71)
3.6 (5)
(n =137)
Yes
26.5 (18)
Hist f hand d titi n =69 589 266 0.009
r n rmatitis :
o erhand ge No (1.97,7.59)  (1.27,5.57)
8.4 (27)
(n = 320)
Yes
15.5 (36)
" g (n = 233) 2.96 234 0
Hist topic di 0.0
FATRIDY O CUOIPIE lbEees No (1.42,6.68) (103, 5.35)
5.8 (9)
(n = 155)
Yes
9.2 (28)
[ - 4 (n = 303) 0.41 0.31 02
G >4 0.1
NED BEegs = P PEIrEEl No (0.21, 1.80) (0.15, 1.65)
20.0 (17)
(n = 85)
Yes
11.8 (40)
L g (n = 338) 1.21 1.46 "
G > 5 pai 0.5
VRS RS = 2 R B ER No (0.48, 3.62) (0.45, 4.81)
10.0 (5)
(n = 50)
Yes
11.2 (28)
l g (n = 249) 0.91 0.66 o1
G > 10 pai 0.2
OVes Hease = 1 palls per cay No (0.48,1.76) (030, 1.43)
12.2 (17)
(n=139)
Yes
10.7 (31)
Gloves usage > 5 years of (n = 290) 0.72 0.68 0.294
duration of exposure No (0.37, 1.45) (0.32, 1.41) ’
( %8) 14.3 (14)
n=
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Definite symptoms of latex allergy
were significantly associated with high-
extractable protein latex gloves (crude OR
2.36, 95% Cl: 1.98, 6.20) and powdered latex
gloves (crude OR 3.03, 95% Cl: 1.08, 10.50).
Personal risk factors included a history of hand
dermatitis (crude OR 4.20, 95% Cl: 1.77, 9.80)
and atopic diseases (crude OR 2.20, 95% Cl:
1.88, 6.15). However, glove use duration (>4
hours/day), the number of pairs used per day
(25 or 210 pairs/day), and cumulative exposure

over five years were not significant. Multiple

logistic regression confirmed these associations
with high-extractable protein latex gloves
(adjusted OR 2.68,95% Cl: 2.17, 7.19, p = 0.005)
and powdered latex gloves (adjusted OR 2.87,
95% Cl: 1.04, 9.96, p = 0.008). A history of hand
dermatitis (adjusted OR 3.50, 95% Cl: 1.39,
8.85, p = 0.008) and atopic diseases (adjusted
OR 2.73, 95% ClI: 2.62, 6.84, p = 0.029) also
remained risk factors, whereas other glove
usage factors showed no significant associations
(p > 0.05) (Table 3).

Table 3 Personal and glove usage characteristics associated with definite symptoms of latex

allergy
Personal and glove usage characteristics Definite Crude OR Adjusted OR  p-value
symptoms of (95%Cl) (95%CI)
latex allergy
n=25
% (n)
High tei
igh protein 87 (18)
(n = 207) 236 2.68
Extractable protein latex gloves 0.005
Low protein (1.98,620)  (2.17,7.19)
3.9(7)
(n=181)
Y
e 8.4 (21)
(n = 251) 3.03 2.87
Powdered latex gloves 0.008
No (1.08, 10.50) (1.04, 9.96)
2.9 (4)
(n =137)
Y
es 16.1 (11)
, » (n = 68) 4.20 3.50
History of hand dermatitis 0.008
No (1.77, 9.80) (1.39, 8.85)
4.4 (14)
(n = 320)
Y
e 8.2 (19)
(n = 233) 2.20 273
History of atopic diseases 0.029
No (1.88, 6.15) (2.62, 6.84)
3.9 (6)
(n = 155)
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Table 3 Continued

Personal and glove usage characteristics Definite Crude OR Adjusted OR  p-value
symptoms of (95%CI) (95%Cl)
latex allergy
n=25
% (n)
Y
es 6.3 (19)
(n =303) 0.88 0.87
Gloves usage > 4 hours per day 0.781
No (0.35, 2.48) (0.31, 2.41)
7.1(6)
(n = 85)
Y
es 6.5 (22)
(n = 338) 1.09 0.59
Gloves usage > 5 pairs per day 0.546
NoO (0.34,4.74)  (0.11, 3.25)
6.0 (3)
(n = 50)
Y
e 7.6 (19)
(n = 249) 1.83 1.95
Gloves usage > 10 pairs per day 0.306
No 0.73,5.12)  (0.54,7.01)
4.3 (6)
(n=139)
Yes
6.9 (20)
Gloves usage > 5 years of (n = 290) 1.38 1.35 e
duration of exposure No (0.52, 4.22) (0.47, 3.83) ;
5.1 (5)
(n =98)

Among health personnel without a
history of hand dermatitis in the definite
symptoms of latex allergy groups, the use of
high-extractable protein latex gloves was
significantly associated with definite symptoms
of latex allergy (crude OR 5.49, 95% Cl: 1.36,
36.58), whereas other personal factors and
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glove usage characteristics showed no
significant associations. Multiple logistic
regression analysis confirmed this finding, with
high-extractable protein latex gloves remaining
significantly associated (adjusted OR 5.67, 95%
Cl: 1.59, 36.99), while other factors continued
to show no significant association (Table 4).




Table 4 Association between personal and glove usage characteristics and definite symptoms

of latex allergy (only health personnel who had no history of hand dermatitis)

Personal and glove usage characteristics Definite Crude OR  Adjusted OR  p-value
symptoms of (95%Cl) (95%Cl)
latex allergy
n=14
% (n)
High protei
igh protein 5.8 (12)
(n = 207) 5.49 567
Extractable protein latex gloves 0.009
Low protein (1.36, 36.58) (159, 36.99)
1.1(2)
(n =181)
Y
e 4.8 (12)
(n = 251) 3.38 3.10
Powdered latex gloves 0.089
No (0.84, 22.56) (051, 22.14)
1.5(2)
(n=137)
Yes
4.3 (10)
(n = 233) 1.69 263
History of atopic diseases 0.125
NoO (0.53,6.32)  (0.77,9.02)
2.6 (4)
(n = 155)
Y
e 4.0 (12)
(n =303) 1.71 1.63
Gloves usage > 4 hours per day 0.539
No (0.42, 11.45) (0.34, 7.73)
2.4(2)
(n = 85)
Yes
3.6 (12)
(n =338) 0.88 056
Gloves usage > 5 pairs per day 0.548
No (0.21, 5.97) (0.08, 3.72)
4.0 (2)
(n = 50)
Y
= 3.6 (9)
(n = 249) 1.01 1.37
Gloves usage > 10 pairs per day 0.652
No (0.33, 3.37) (0.35, 5.34)
3.5 (5)
(n = 139)
Yes
4.1 (12)
Gloves usage > 5 years of (n = 290) 2.07 2.06 0.361
duration of exposure No (0.51, 13.84) (0.44, 9.64) ’
2.0 (2)
(n =98)
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Discussion

The objective of this cross-sectional
analytical study was examining the association
between current symptoms of latex allergy
among health personnel and their exposure
characteristics, including personal factors and
latex glove usage characteristics. Although the
samples of the asymptomatic group were
more extensive, the analyses of the studied
factors revealed sufficient evidence to
determine a significant association with the
sample size. The current study found no
significant differences in demographic data,
daily hours of glove exposure, daily number
of gloves used (pairs), or duration of glove
exposure (years) between the symptomatic
and asymptomatic groups. These findings
likely reflect the similar work characteristics
of the two groups studied. Consequently, the
key covariate factors related to allergy risk
were comparable, minimizing the likelihood
of significant confounding effects on the
primary results regarding the latex allergy
symptoms. Among the five health personnel
who reported non-cutaneous symptoms
(nasal irritation and nasal congestion) shown
in Figure 2, none reported a history of atopic
diseases. This suggests that misinterpretation
between allergic rhinitis and non-cutaneous
symptoms was unlikely in these cases.

Among the personal factors, a history
of hand dermatitis (crude OR 3.89, 95% Cl:
1.97, 7.59) and a history of atopic diseases
(crude OR 2.96, 95% Cl: 1.42, 6.68) were
significantly associated with the development

of probable symptoms of latex allergy. A
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compromised skin barrier among those who
reported hand dermatitis, causing higher
chances of latex allergen exposure, might
explain the higher latex allergy symptoms
among hand dermatitis cases’. In addition, a
history of atopic dermatitis also showed a
significant association due to genetic
predisposing factors™'". Both factors also
demonstrated a significant association when
controlling for other variables, with adjusted
ORs of 2.66 (95% Cl: 1.27, 5.57) and 2.34 (95%
Cl: 1.03, 5.35), respectively. These findings are
consistent with those of a Thai study that
identified a history of hand dermatitis (adjusted
OR2.77,95% Cl: 1.11, 6.96) and atopic diseases
(adjusted OR 0.91, 95% ClI: 1.11, 6.96) as risk
factors for latex allergy symptoms®.
Regarding glove usage characteristics,
our study demonstrated that the use of
powdered latex gloves (crude OR 4.98, 95%
Cl: 2.33, 14.59) and high-extractable protein
weight latex gloves (crude OR 2.35, 95% Cl:
1.21, 4.79) were significant factors that
contributed to the development of probable
symptoms of latex allergy. Glove powder may
impair skin integrity by inducing dryness and
disturbing the skin’s protective barrier, which
can enhance exposure to latex allergens and
raise the potential for allergic responses™. In
addition, powdered latex gloves can release
latex aeroallergens into the workplace
environment, further increasing exposure and
contributing to a higher prevalence of latex
allergy symptoms®. Baur et al. specifically
observed a strong link between airborne latex

allergen levels and the type of gloves used,




highlighting a notable difference between
powdered and non-powdered latex gloves'.
A study in the United States observed a
reduction in the prevalence of latex-related
symptoms from 42% to 29% following the
substitution of powdered latex gloves with
non-powdered latex and synthetic rubber
gloves®. Our findings are consistent with those
of these studies.

However, the association between a
history of hand dermatitis and latex allergy
symptoms should be interpreted with caution,
as health personnel in our study might have
faced challenges in differentiating between
other types of contact dermatitis and
symptoms of latex allergy. The additives in
latex gloves, combined with irritant properties
of powdered gloves, could lead to both
allergic and irritant contact dermatitis,
producing symptoms like pruritic erythema
that closely resemble those of a latex allergy®.
This overlap might explain the higher proportion
of pruritic erythema among health personnel
with a history of hand dermatitis. Studies
indicated that a majority of individuals
experiencing glove-related skin problems
(93.2%) were diagnosed with contact dermatitis,
while only a small proportion had contact
dermatitis accompanied by latex-induced
contact urticaria. This suggested the possibility
of misinterpreting latex allergy as contact
dermatitis, suggesting that both conditions
may occur together. Therefore, pruritic
erythema and a history of hand dermatitis
should be managed®'’. To control the

influence of pruritic erythema, therefore the

current study used angioedema, localized
urticaria of the hands, and generalized
urticaria, for analyzing their association with
personal factors and characteristics of glove
usage. Therefore, the results demonstrated a
more explicit association between glove usage
characteristics and latex allergy symptoms.
Similarly, this study compared two hospitals:
one using non-powdered latex gloves and the
other using powdered ones. When angioedema
and urticaria were used as indicators, the
decline in symptoms was more pronounced
(50% in the powdered glove group vs. 13% in
the non-powdered glove group) than in pruritic
erythema (3% in the powdered glove group
vs. 16% in the non-powdered glove group)’.

To further control the influence of a
history of hand dermatitis, health personnel
who reported no history of hand dermatitis
were selected for analysis to examine the
association between personal factors, glove
usage characteristics, and definite symptoms
of latex allergy. After controlling for pruritic
erythema and a history of hand dermatitis,
high-extractable protein-weight latex gloves
remained the only significant factor associated
with definite symptoms of latex allergy (crude
OR 5.49, 95% Cl: 1.36, 36.58; adjusted OR 5.67,
95% Cl: 1.59, 36.99). This association may result
from latex protein exposure through skin
contact or inhalation of latex-laden cornstarch
from powdered gloves, triggering Type |
hypersensitivity. Powdered gloves can also
irritate the skin and enhance allergen
penetration. The higher prevalence of latex

allergy in the high-extractable protein group
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underscored the role of inhaled latex
aeroallergens in allergic reactions'*®. Higher
extractable protein weight increased latex
allergen binding to immune cells, triggering
Type | hypersensitivity and latex allergy
symptoms in health personnel™**?". This study
aligns with a Canadian study showing a
reduction in latex allergy symptoms from 44%
to 27% after switching to low-extractable
protein gloves” and a Thai study reporting
hicher symptoms in the high-extractable
protein group (62.5% vs. 37.5%)”. The findings
also suggest challenges in distinguishing latex
allergy from contact dermatitis. Additionally, the
results confirm that angioedema and urticaria
are specific to Type | hypersensitivity, supporting
their use in self-administered questionnaires
without laboratory investigations™ "

The current study found no significant
differences in glove use factors (hours per day,
pairs per day, and duration since first exposure)
between the probable and no probable
symptoms of latex allergy groups, as well as
between the definite and no definite symptoms
of latex allergy groups. Our results were
inconsistent with other studies, as other
studies reported differences in glove use
factors between the two groups®””. These
findings suggest a non-dose-response
relationship for Type | hypersensitivity,
indicating that increased exposure intensity
alone is not a significant risk factor for the
development of latex allergy symptoms. This
supports the idea that increased exposure to

latex does not reliably predict sensitization,
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highlighting that allergic reactions can occur
even at minimal exposure levels®. These
findings are inconsistent with those of a study
conducted in Thailand, which identified using
more than 8 pairs of gloves per day and
wearing gloves for more than 6 hours per day
as risk factors for latex allergy symptoms. This
discrepancy might be due to differences in
work characteristics between the groups in
that study, whereas the groups in our study
had similar work characteristics®*"*,
Although the current study offers
valuable insights, it has a few limitations. Being
a cross-sectional analytical study, this research
might have been affected by selection bias-
especially the healthy worker effect-where
individuals who experienced latex allergy
symptoms might have already left their jobs
prior to data collection due to reactions
associated with latex glove use. Additionally,
reporting bias might have been present due
to the self-administered questionnaire, with
the potential for selective underreporting in
the low-and selective overreporting in the
high-extractable protein groups®. The
association between personal factors and
glove usage characteristics and definite
symptoms of latex allergy among health
personnel without a history of hand dermatitis
(Table 4) showed wider 95% confidence
intervals (Cls) for both crude and adjusted
odds ratios compared to those in Table 2 and
Table 3. This may be attributed to the smaller
sample size in Table 4 relative to the other

analyses.




Conclusion and recommendations

The main factor contributing to the
development of latex hypersensitivity
symptoms among tertiary-level health
personnel in a hospital was the use of high
extractable protein weights medical latex
gloves. Health personnel with a history of hand
dermatitis or atopic diseases should be aware
of these personal factors and use low-
extractable protein gloves to help prevent the
development of latex allergy symptoms.
Therefore, extractable protein weight could
be a key parameter in selecting personal
protective equipment for health personnel to
prevent the development of hypersensitivity
latex allergy symptoms. Future research
should consider a randomized controlled trial
or a prospective cohort study to build upon
the findings of this study. Specifically,
comparing health personnel using high versus
low extractable protein weight latex gloves
and monitoring the incidence of latex allergy
across all types of hypersensitivity reactions
would provide valuable and clinically relevant

insights.
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Nata de coco patches supplemented with herbal extracts for the inhibition
of acne-inducing bacteria

Boonsri Jongsareejit', Kedsarin Suwannarat!, Panicha Moosiri', Surasak Yooyongsatit”
'Department of Microbiology, Faculty of Science, Silpakorn University
“Department of Microbiology, Faculty of Medicine, Srinakharinwirot University

Abstract

This study examines herbal extracts as an alternative acne treatment to reduce antibiotic
use, which may contribute to drug resistance, by evaluating their efficacy in inhibiting
acne-related bacteria, including Staphylococcus aureus, Staphylococcus epidermidis,
and Cutibacterium spp. To determine the most effective extracts and develop them into acne
patches that are composed of Nata de coco combined with herbal extracts and compare the
efficacy of the most effective extracts in inhibiting acne-causing microbes with commercial acne
patches by disc diffusion and dilution methods. The result demonstrated that the mangosteen
pericarp extract in ethanol solvent exhibited the greatest effectiveness in suppressing the growth
of all three bacterial strains, with inhibition zone diameters measuring 21.33+1.15, 18.00+3.46,
and 14.67+1.15 millimeters, respectively. Lower inhibition levels were seen in the mangosteen
pericarp extract in DMSO and the lakoocha extract in both ethanol and DMSO. On the other
hand, the extracts of turmeric and tanaka showed minimal inhibition, while the extracts using
distilled water as a solvent showed no inhibition. The minimum inhibitory concentration (MIC)
of the mangosteen pericarp extract in distilled water was determined to be 3.6x10”, 3.6x10”,
and 3.6x10” milligrams per milliliter (mg/ml), respectively, for bacterial inhibition. The inhibitory
concentrations in the ethanol solvent were 3.6x10°, 3.6x10°, and 3.6><10’8mg/mt, respectively.
The lakoocha extract exhibited comparable benefits but necessitated greater doses. Furthermore,
the turmeric and tanaka extracts combined with distilled water failed to demonstrate the
minimum inhibitory concentration (MIC). The experimental results demonstrated that the
anti-acne patches developed from Nata de coco incorporated with mangosteen pericarp and
lakoocha extracts exhibited superior antibacterial activity against all three tested bacterial strains
compared to the commercial anti-acne patches, which showed no inhibitory effect. These
findings suggest that the anti-acne patches made with Nata de coco and herbal extracts from
mangosteen pericarp and lakoocha could be developed further as a strong acne treatment.

Keywords: herbal extract; acne inducing bacteria; anti-acne patch; Nata de coco sheet
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Table 1 Antimicrobial activity of four herbal extracts by DMSO against three acne-inducing

bacteria using disc diffusion method

Herbal extracts

Diameters of inhibition zone (mean + SD) (mm)

S. aureus S. epidermidis  Cutibacterium spp.
Turmeric 1267 + 1.15°  11.33 £ 1.15° 12.00 + 0.00°
Tanaka 12.00 £ 2.00° 11.33 + 1.15° 14.67 + 2.31°
Mangosteen pericarp 19.33 +3.06°  16.67 + 1.15° 1533 + 1.15°
Lakoocha 17.33 + 1.15°  14.67 = 1.15° 10.67 £ 1.15°¢
DMSO (negative control) NCZ NCZ NCZ
Ampicillin (positive control) 27.67 = 0.57 27.33 + 0.57 27.50 = 0.50

Note:

- Values are mean + standard deviation (n = 3). NCZ = No inhibition zone.

- Different superscript letters (a, b, c) within the same row indicate significant differences among bacterial
strains for each herbal extract (Tukey’s HSD, p < 0.05).

Table 2 Antimicrobial activity of four herbal extracts by ethanol against three acne-inducing

bacteria using disc diffusion method

Herbal extracts

Diameters of inhibition zone (mean + SD) (mm)

S. aureus S. epidermidis  Cutibacterium spp.
Turmeric 12.67 + 1.15° 13.33 + 1.15° 8.67 + 1.15°
Tanaka 10.67 + 1.15° 10.67 + 1.15° 9.33 + 1.15°
Mangosteen pericarp 21.33 +1.15%  18.00 + 3.46° 14.67 + 1.15°
Lakoocha 1333 + 1.15% 1333 + 1.15° 10.67 + 1.15°
Ethanol (negative control) NCZ NCZ NCZ
Ampicillin (positive control) 25.67 + 0.57 26.33 + 0.57 25.67 + 0.57

Note:

- Values are mean + standard deviation (n = 3). NCZ = No inhibition zone.

- Different superscript letters (a, b) within the same row indicate significant differences among bacterial
strains for each herbal extract (Tukey’s HSD, p < 0.05).

nsnarautuduingavasansaia
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Table 3 The results of the minimum inhibitory concentration (MIC) and minimum bactericidal

concentration (MBC) of four herbal extracts in distilled water after adding resazurin for 24 hours

(milligrams per milliliter)

Herbal extract S. aureus S. epidermidis Cutibacterium spp.
MIC MBC MIC MBC MIC MBC
Mangosteen pericarp 3.6 x 10" NB 3.6 x 107 NB 3.6 x 107 NB
Lakoocha 3.6 x 10" NB 3.6 x 10” NB 3.6 x 10* NB
Turmeric NI ND NI ND NI ND
Tanaka NI ND NI ND NI ND
Ampicillin 0.14 0.14 0.14 0.14 0.14 0.14

Note: NI indicates no inhibition, ND indicates no testing (not done), and NB indicates no bactericidal effect.

Table 4 The results of the minimum inhibitory concentration (MIC) and minimum bactericidal

concentration (MBC) of four herbal extracts in ethanol solvent after adding resazurin for 24

hours (milligrams per milliliter)

Herbal extract S. aureus S. epidermidis Cutibacterium spp.
MIC MBC MIC MBC MIC MBC
Mangosteen pericarp 3.6x10° 36x10°  36x10° 36x10° 3.6x10° 3.6x10°
Lakoocha 3.6x10° 36x10° 36x10° 36x10° 36x10° 3.6x10°
Turmeric ND ND ND ND ND ND
Tanaka ND ND ND ND ND ND
Ampicillin 0.14 0.14 0.14 0.14 0.14 0.14
Note: ND indicates no testing (not done).
nmsnageugnadudenuaiiSensda  uay Cutibacterium spp. MUENEU Famnsnadt 5
vaaurunlzamnfudugniniiaduaisafn  (Table 5) warfinnududu 25 fndnsusiefindans

adyulnsg
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sefladdnsluivhazaneiovuea nuAads wax
drudsavunaspuresduinugudnaisuina
Fudadeuuniiise 5. aureus, S. epidermidis uwaw
Cutibacterium spp. ﬁuaﬂﬁ’qmiaﬁmﬂﬁaﬂﬁmm
uavazva nanInaasafildansatadentang
aunodudadouuaidelffiantemnunndudade
S. aureus lﬁu’mﬁqm J09R9UAB S. epidermidis

28 |

ludiazatsieniuea wuinasainayulng
a2 siadanadoduihuguinanainmdiuds
HouuaiiGeris 3 adaunniiinnududy 125
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Table 5 Antibacterial activity of herbal-enhanced Nata de coco anti-acne patch: Inhibition zone

diameter (Mean + SD) at 12.5 milligrams per milliliter in ethanol solvent

Herbal extract Diameter of inhibition zone (mean + SD) (mm)

S. aureus S. epidermidis  Cutibacterium spp.
Mangosteen pericarp 19.33 £ 1.15 18.67 + 1.15 16.00 + 2.00
Lakoocha 19.33 + 1.15 16.67 + 1.15 14.67 + 1.15
Ethanol (negative control) NI NI NI
Ampicillin (positive control) 3533 + 2.31 34.67 £ 1.15 34.67 + 3.06

Note: The Nata de coco anti-acne patch had a diameter of 10 millimeters (mm), and NI exhibited no inhibition.
The result was obtained after a total of 3 repetitions.

Table 6 Antibacterial activity of herbal-enhanced Nata de coco anti-acne patch: Inhibition zone

diameter (Mean + SD) at 25 milligrams per milliliter in ethanol solvent

Herbal extract Diameter of inhibition zone (mean + SD) (mm)

S. aureus S. epidermidis  Cutibacterium spp.
Mangosteen pericarp 26.33 + 0.58 2533 + 1.15 19.67 + 1.53
Lakoocha 24.67 + 1.15 21.67 = 0.58 17.33 + 1.15
Ethanol (negative control) NI NI NI
Ampicillin (positive control) 34.67 + 1.15 35.33 + 1.15 34.00 + 2.00

Note: The Nata de coco anti-acne patch had a diameter of 10 millimeters (mm), and NI exhibited no inhibition.

The result was obtained after a total of 3 repetitions.
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Comparison of analgesic techniques: iPACK+PAI vs ACB+PAI in total knee
arthroplasty: A single-center non-inferiority randomized controlled trial
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'Department of Anesthesiology, Faculty of Medicine, Srinakharinwirot University
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Abstract

Knee osteoarthritis stands as the predominant indication necessitating total knee
arthroplasty (TKA), a procedure often accompanied by moderate to severe postoperative pain.
Multimodal analgesia strategies for TKA encompass diverse pharmacological regimens and
specific nerve blockades and aims to achieve optimal analgesia, facilitating early mobilization,
and minimizing opioid consumption. The objective of the study is to compare cumulative
morphine consumption in patients undergoing TKA between adjunct adductor canal block (ACB)
and interspace between the popliteal artery and capsule of the knee (IPACK) block within the
first 12 postoperative hours. In a non-inferiority, randomized controlled trial, this study assessed
the efficacy of IPACK block or ACB combined with periarticular infiltration (PAI) in patients
undergoing TKA under spinal block, focusing on postoperative morphine consumption. The
patients were enrolled, and randomly assigned to either the ACB group or the IPACK group to
attain a final 1:1 ratio with 14 patients in each group. The primary endpoint was the cumulative
morphine consumption at 12 hours postoperatively. The mean morphine consumption in the
IPACK group was 7.71+4.18 mg compared to 7.14+5.2 mg in the ACB group, yielding a mean
difference = 0.57 mg (95% confidence interval = -3.23, 4.37). Cumulative morphine consumption
at 60 minutes, 6 hours, and 24 hours did not exhibit statistical disparities between the groups.
Similarly, pain scores and side effects at these time points did not demonstrate statistically
significant differences. Nevertheless, the trial could not establish non-inferiority, possibly due
to the small sample size. In conclusion, in the context of PAl accompanying TKA, the cumulative
morphine consumption in IPACK block combined with PAI did not differ from that of ACB
combined with PAl at the 12-hour mark postoperatively. There were also no differences observed
in the pain score and associated side effects.

Keywords: Morphine consumption; IPACK block; adductor canal block; knee arthroplasty;
postoperative pain
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Introduction

Knee osteoarthritis represents a prevalent
degenerative joint pathology hallmarked
by the progressive loss of articular cartilage
and the formation of osteophytes. Clinical
manifestations encompass joint pain, deformity,
and diminished range of motion. Factors
contributing to its onset include advancing
age, obesity, and prior joint trauma. A plethora
of therapeutic modalities exist to alleviate
symptoms, with initial emphasis placed on
non-surgical interventions such as lifestyle
adjustments, physical therapy, utilization of
assistive devices, gait aids,and pharmacotherapy.
However, persistent joint pain often necessitates
surgical intervention, most commonly in the
form of total knee arthroplasty (TKA), entailing
the substitution of the afflicted knee joint with
a prosthetic implant. Notably, data derived
from the National Inpatient Sample in the
United States spanning the period from 2006
to 2015 indicated that nearly 6 million TKA
procedures had been documented, excluding
instances of revision knee arthroplasty, which
accounted for over 460,000 patients.1 In
Thailand, according to reports from the
National Health Security Office accessed from
https://www.nhso.go.th/th/communicate-th/
thnewsforperson/News 3864, approximately
8,000-10,000 TKAs were conducted annually
during the period from 2017 to 2021. However,
this figure likely underestimates the true
nationwide prevalence as it excludes
arthroplasty procedures performed within the

non-governmental universal healthcare sector.

TKA commonly induces a spectrum of
moderate to severe postoperative pain among
patients. The primary objectives for pain
management post-TKA encompass the
provision of optimal analgesia, facilitation of
early mobilization and rehabilitation, and the
mitigation of opioid utilization. TKA procedures
may be conducted under either general or
regional anesthesia, with the latter conferring
several advantages, notably the provision of
residual analgesia. Numerous trials have
investigated postoperative pain management
strategies following TKA, leading to recent
recommendations advocating for a multimodal
approach. This approach integrates various
interventions such as peripheral nerve blockade,
periarticular infiltration of local anesthetics,
diverse systemic analgesics, and cryoanalgesia.”
Peripheral nerve blockade techniques have
been particularly emphasized within the
context of multimodal analgesia following
knee joint arthroplasty. These techniques
include femoral nerve block (FNB), adductor
canal block (ACB), interspace between the
popliteal artery and capsule of the knee
(IPACK) block, genicular nerve block, Selective
Sensory, Single-Injection Solution for Posterior
Pain after Total Knee Arthroplasty (SPANK)
block,> and distal femoral triangle block. The
primary objective of these interventions is to
enhance postoperative pain management,
facilitate early ambulation, miticate opioid-
related side effects, and reduce the incidence
of postoperative complications, such as deep

venous thrombosis, pulmonary embolism,
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requirements for blood transfusions, atelectasis,
pneumonia, and respiratory depression.

While femoral nerve block provides
anesthesia to the anterior and medial aspects
of the thigh, extending to the medial knee, it
concurrently impairs the motor function of
the quadriceps muscle, potentially leading to
delayed ambulation. Consequently, its utilization
has waned in popularity over the past decade.
Conversely, ACB or saphenous nerve block
delivers motor-sparing analgesia to the
anteromedial aspect of the knee, preserving
the motor function of the quadriceps.

Unlike ACB, where anteromedial
analgesia of the knee is apparent, selective
tibial nerve block, first introduced by Sinha,’
involves the infiltration of local anesthetics
posterior to the knee joint to provide analgesia
to the posterior knee region following knee
arthroplasty. Initially termed as infiltration into
IPACK block, it constitutes a selective terminal
tibial nerve block, preserving the integrity of
the main trunk of the tibial and common
peroneal nerves. One study highlighted the
potential advantage of combining IPACK block
with ACB in the absence of local infiltration
analgesia.” However, the efficacy of combining
IPACK block with other techniques varied
among studies.

The utilization of periarticular infiltration
(PAI), also known as local infiltration analgesia
(LIA), has garnered attention in TKA procedures,
typically administered by orthopedic surgeons.
Despite variations in techniques as well as

composition and volume of injectate, LIA has
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demonstrated notable efficacy in improving
postoperative outcomes such as knee function
recovery, pain relief, and reduced opioid
consumption.’

Although numerous combination
techniques exist to enhance post-TKA analgesia,
evidence regarding the analgesic efficacy of
IPACK block combined with PAI remains scarce.
Moreover, studies specifically examining IPACK
block are limited in number. Given the routine
utilization of PAl in TKA within our institution,
our interest lay in comparing the efficacy of
IPACK block combined with PAI versus single-
shot ACB combined with PAl in patients
undergoing TKA under spinal block, particularly
in terms of postoperative opioid consumption.

This study hypothesized that, in the
presence of PAl, the additional analgesic effect
conferred by IPACK block would not be inferior
to that of ACB in terms of cumulative morphine
consumption at the 12-hour mark
postoperatively. To establish non-inferiority,
we anticipated that morphine consumption
in the IPACK group would not exceed 20% of
that observed in the ACB group, and that
numerical pain scores at each time point
would exhibit no statistically significant
differences between the two groups.

Materials and Methods

This investigation constituted a
non-inferiority, randomized controlled trial
conducted among patients undergoing elective
TKA under spinal block in a university hospital

setting. Ethical approval was obtained from
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the Institutional Review Board in accordance
with The Declaration of Helsinki 2013, The
Belmont Report 1979, and Council for
International Organizations of Medical Sciences
2016 (Approval number SWUEC/F-055/2565).
After ethical endorsement, the trial was
registered with the Thai Clinical Trials Registry
(TCTR20220816002) on August 16, 2022.
Written informed consent was obtained from
all enrolled participants.

Anesthesiologists responsible for
administering anesthesia were unblinded to
group allocation, while patients and nurse
anesthetists tasked with recording data in the
post-anesthesia care unit (PACU) and collecting
information from self-reported forms were
blinded to both group allocation and the
nature of the study intervention and design.
Enrolled patients were subjected to computer-
generated randomization into either IPACK or
ACB group, with a 1:1 allocation ratio within
blocks of four. Randomization was executed
by a research assistant uninvolved in the study
intervention, and allocation concealment was
maintained by using sealed envelopes until
the initiation of the procedure.

This study was conducted in a
university hospital. Patient enrollment
spanned the period from August 2022 to
June 2023. Inclusion criteria comprised
patients undergoing elective primary unilateral
TKA conducted by participating orthopedic
surgeons under spinal anesthesia, aged
between 50 and 85 years, with an American
Society of Anesthesiologists (ASA) physical

status classification of 1, 2, or 3, and a body

mass index (BMI) in the range of 18.0 to 39.9
kg/m2. Exclusion criteria were refusal of
regional anesthesia, allergy or contraindication
to study medications, ineligibility for regional
anesthesia or peripheral nerve blockade, prior
neurological impairment, history of chronic
opioid utilization, inability to self-assess pain,
incapacity to operate a patient-controlled
analgesia device, and alterations in the surgical
plan. Patients allocated to either group who
had been subject to general anesthesia due
to any reason were withdrawn from the studly.

The primary endpoint entailed the
cumulative opioid consumption within the
initial 12 hours postoperatively across both
groups. Secondary endpoints comprised a
comparison of postoperative opioid utilization
between groups at 6 and 24 hours post-
surgery, assessment of resting and movement-
based numerical rating pain scores at 0, 15,
30, and 60 minutes, as well as at 6, 12, and
24 hours post-surgery, determination of
hospitalization duration, and the occurrence
of complications such as nausea, vomiting,
pruritus, dermatological reactions, muscular
weakness, etc.

Quantitative data normality was
assessed using the Shapiro-Wilk test, with
between-group comparisons conducted
through Student’s t-test or the Mann-Whitney
U test, and results reported as mean+standard
deviation (SD), or median with interquartile
range (IQR). Qualitative data were analyzed by
employing Pearson’s chi-square, ordinal chi-
square, or Fisher’s exact test, and reported as

frequency and percentage, while quantitative
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data reported as mean+SD, mean difference,
and 95% confidence interval (Cl), with the
significance threshold set at p<0.05. Statistical
analyses were performed using SPSS Version
25.0 (IBM Corp, Armonk, NY).

Sample size estimation for comparing
two means with repeated measures between
groups was based on prior research findings.
Due to the fact that studies involving IPACK
block were limited and studies comparing
IPACK block and a placebo were unavailable,
we decided to utilize the outcomes from the
study of Singtana® where IPACK block plus ACB
was compared to ACB alone. He reported a
mean=+SD opioid consumption of 1.5+1.6 mg
at 12 hours postoperatively in TKA patients
receiving both ACB and IPACK block, compared
to 3.75+1.39 mg in those receiving ACB alone.
Assuming an alpha error of 0.05 (one-sided)
and 90% power, a sample size of 12 per group
was calculated. Accounting for an estimated
10% dropout rate and 5% loss to follow-up,
the final sample size was 28 with 14 participants
per group. The calculation formula employed
is delineated below:

Estimated sample size for two samples
with repeated measures: using ndStudies®

Assumptions:

alpha = 0.05 (one-sided)

power = 0.90
ml = 1.50
m2 = 3.75
sdl = 1.60
sd2 = 1.39
n2/nl = 1.00

J Med Health Sci Vol.32 No.2 August 2025

number of follow-up
measurements = 3
correlation between follow-up
measurements = 0.10
number of baseline
measurements = 1
correlation between baseline &
follow-up = 0.10
relative efficiency = 0.83
adjustment to SD = 1.10
adjusted SD1 = 1.75
adjusted SD2 = 1.52
Estimated required sample sizes:
nl =12
n2 =12

Following acquisition of written
informed consent, a total of 28 patients were
randomly computer-assigned and allocated
to either the ACB or IPACK group. Preoperative
preparations entailed NPO for at least 8 hours,
intravenous administration of isotonic solution
atarate of 80-100 ml/h, prophylactic antibiotic
administration, and skin preparation. Upon
arrival in the operating room, patients
underwent continuous electrocardiography
(ECQG), non-invasive blood pressure monitoring,
and pulse oximetry.

Subsequently, a sealed envelope
containing the predetermined group allocation
was opened by the attending anesthesiologist.
Spinal anesthesia was administered in the
lateral decubitus position using 0.5% isobaric
bupivacaine at a volume ranging from 3 to 3.6 ml

(equivalent to 15-18 mg) to achieve a sensory
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blockade level between T6 and T10. Following
spinal anesthesia, patients were maintained
in a lateral position and were blinded with a
partitioned curtain obscuring their view. In the
ACB group, adductor canal block under
ultrasound guidance was performed by staff
anesthesiologists or Year-2 resident under staff
supervision using 20 ml of 0.25% bupivacaine
combined with 4 mg of dexamethasone and
25 mcg of dexmedetomidine delivered via a
50 mm or 80 mm 22G Ultraplex® needle. In
the IPACK block group, local anesthetic
infiltration at the interspace between the
popliteal artery and posterior knee capsule
under ultrasound guidance with the same drug
regimen and an 80 mm needle. Subsequently,
patients were repositioned in a supine
position, and the TKA procedure commenced.

Throughout the surgical procedure,
vital signs, including blood pressure, heart rate,
ECG, and oxygen saturation, were monitored
at 5-minute intervals. Upon completion of
surgery, all patients received periarticular
infiltration at seven anatomical points,
administered by the participating orthopedic
surgeon. These points comprised a double
point in the posterior region and single points
in each of the lateral, medial, lower, upper,
and subcutaneous regions. The infiltration
solution consisted of 10 ml of 0.5% bupivacaine,
0.5 mg of epinephrine, and 30 mg of ketorolac,
diluted with 0.9% NaCl to a total volume of
50 ml. This was administered prior to wound
closure. An intravenous dose of 8 mg

ondansetron was administered 10 minutes

before tourniquet release. Data on operation
time, anesthesia duration, and demographic
variables, including gender, ASA physical
status, age, and BMI, were meticulously
recorded. Following surgery, patients were
transferred to the PACU.

Upon admission to the PACU, patients
received standard post-anesthesia care and
were assessed using the modified Aldrete
score. Pain evaluation was conducted by PACU
nurses who are unaware of the group
allocation utilizing a numerical rating scale
(NRS) both at rest and during movement at
0-, 15-, 30-, and 60-minutes post-arrival. The
NRS ranged from 0 to 10, with scores
categorized as follows: 0 for no pain, 1-3 for
mild pain, 4-6 for moderate pain, and 7-10 for
severe pain. Patients were granted access to
patient-controlled analgesia (PCA) if they
deemed it necessary for pain management.
The PCA settings comprised a morphine bolus
of 1 mg with a 5-minute lockout period and
a 1-hour limit of 10 mg, with PCA utilization
permitted for up to 24 hours postoperatively.
Morphine consumption in the PACU was
documented using the PCA los.

Following the initial hour postoperatively,
patients were transferred to the orthopedic
ward. Pain management directives issued by
orthopedic surgeons in the ward encompassed
intravenous administration of 40 mg parecoxib
every 12 hours, oral administration of 35 mg
orphenadrine plus 450 mg paracetamol (one
tablet three times daily), and oral intake of

7.5 mg meloxicam (one capsule twice daily).
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Patients self-reported their pain intensity at
rest and during movement using the NRS, and
cumulative morphine consumption was tracked
via the PCA log at 6, 12, and 24 hours
postoperatively. Self-reporting was also employed
to document opioid-related side effects, such

as dizziness, nausea or vomiting, and pruritus.

Results

Twenty-eight patients were enrolled
in this study, as illustrated in the CONSORT
flow diagram (Figure 1). There were no
withdrawals or dropouts among the
participants, and data analysis encompassed

the complete cohort of 28 patients.

Assessed for eligibility (n=72)

Excluded (n=44)
Uni-compartment arthroplasty (n=12)
Non-primary TKA (n=23)

v

v

Allergy to protocol medication (n=8)
Chronic opioid use (n=1)

Randomization (n=28)

A

A

Allocated to ACB group (n=14)

Allocated to IPACK group (n=14)

h 4

v

Follow-up loss (n=0)

[ Follow up ]

Follow-up loss (n=0)

y

N

Analyzed (n=14)

[ Follow up ]

Analyzed (n=14)

Figure 1 Consort diagram of the study

Demographic characteristics of the
study population are summarized in Table 1.

No statistically significant differences were

J Med Health Sci Vol.32 No.2 August 2025

observed between the groups regarding any
patient characteristics, for example, age,

gender, weight, or operation time.
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Table 1 Demographic data

Characteristics ACB (n=14) IPACK (n=14) p-value
Gender (male/female) 2/12 2/12 1.000
Age (yean)* 68.14+7.53 68.92+7.89 0.789
Weight (kg)* 61.86+8.41 63.85+7.54 0.513
Height (cm)* 152.21+7.57 154.64+6.97 0.607
BMI (kg/m?)* 26.36+4.16 26.44+3.13 0.955
ASA (1/2/3) 0/13/1 0/9/5 0.165
Diagnosis site (right/left) 8/6 8/6 1.000
Anesthesia time (min)* 138.21+37.91 147.85+49.60 0.944
Operation time (min)* 93.93+35.26 100.71+40.09 0.908

*Mean+SD

ACB=adductor canal block; IPACK=interspace between popliteal artery and capsule of the knee

The cumulative morphine consumption
in the ACB group vs. the IPACK group at 60
minutes, 6, 12, and 24 hours postoperatively
was 0 vs. 0.5, 3.79 vs. 3.79, 7.14 vs. 7.71, and
12.79 vs. 15.07 mg, respectively, as shown in
Table 2. At all time points, the mean

differences in morphine consumption between

Table 2 Cumulative morphine consumption

the groups were not statistically significant.
Specifically, at the 12-hour mark, mean+SD
cumulative morphine consumption was
7.1445.52 mg in the ACB group and 7.71+4.18
mg in the IPACK group, with a mean difference
of 0.57 (95%Cl = -3.23, 4.37) and a p-value of
0.760. The effect size is -0.121.

Times Mean£SD Mean difference Cohen’s d p-value
ACB IPACK Eerd)
60 minutes 0+0 0.5+1.16 0.5 (0, 0) -0.609 0.072
6 hours 3.79+3.24 3.79+3.51 0(-1.17, 0.17) 0 1.000
12 hours 7.14£52  7.71+4.18 0.57 (-3.23, 4.37) -0.121 0.760
24 hours 12.79+8.34 15.07+6.08 2.28(-3.39, 7.96) -0.312 0.416

ACB=adductor canal block; IPACK=interspace between popliteal artery and capsule of the knee

Pain scores assessed using the NRS at
0, 15, 30, and 60 minutes postoperatively, as
well as self-reported pain scores at 6, 12, and
24 hours postoperatively during resting and
movement, are detailed in Figure 2 and 3. No

statistically significant differences were observed

in NRS scores at rest or during movement
between the two groups at any time point.
Additionally, opioid-related side effects did
not differ significantly between groups. Side

effects in both groups are shown in Table 3.
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Table 3 Associated side effects between groups

Side effects ACB IPACK p-value
Dizziness (n) 0 4 0.098
Nausea/vomiting (n) 3 6 0.420
ltching (n) 0 1 1.000

ACB=adductor canal block; IPACK=interspace between popliteal artery and capsule of the knee
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Discussion

Postoperative pain management for
TKA has evolved through many multimodal
regimens. One of them, apart from analgesics,
is selective peripheral nerve block. A recent
meta-analysis has underscored the superiority
of peripheral nerve blockade over epidural
block in TKA, exhibiting reduced complications
alongside comparable analgesic efficacy.’
Conversely, FNB or FNB 3-in-1 has seen
declining utilization in TKA over the past
decade due to its propensity to induce motor
weakness, prompting several studies to
highlight the efficacy of ACB as a favorable
alternative.'**

Numerous investigations have
demonstrated the effectiveness of ACB in
postoperative pain management following
TKA" and advocate for its utilization either as
a single-shot intervention or in conjunction
with LIA. In this study, we did not pursue
continuous ACB due to inconsistent efficacy
reports and the limited duration of this study
period, which extended only to the initial 24
hours postoperatively, rendering continuous
block impractical.

The saphenous nerve, a sensory
branch of the femoral nerve, innervates the
anterior and medial aspects of the knee joint.
[ts motor-sparing characteristic represents a
notable advantage, contributing to enhanced
recovery of knee function.

One study highlighted the advantages
of distal IPACK block over proximal block,
particularly regarding the preservation of the

common peroneal nerve.” In this investigation,

we implemented a distal IPACK block
approach, where needle insertion occurred
just above the femoral condyles.

Given that the IPACK block
predominantly confers analgesia to the
posterior aspect of the knee joint, whereas
ACB primarily targets the anteromedial region,
the synergistic utilization of both techniques
appears to offer a comprehensive analgesic
solution for TKA. Two studies have documented
significantly reduced opioid consumption in
patients receiving combined ACB and IPACK
blocks compared to those undergoing ACB

81 \with one of these studies also

alone,
reporting significantly lower pain scores at 12
hours postoperatively in the combined
intervention group. However, contrasting
findings were reported in another recent
study," which observed higher pain scores in
patients receiving ACB and IPACK blocks.
Notably, the disparity lies in the comparison
groups utilized: the former studies compared
ACB and IPACK blocks with ACB alone or
combined with PAl, whereas the latter study
compared the combined block approach with
a modified 4-in-1 block.

A previous case-series investigation
delineated the technique for administering PAI
in TKA,” involving three sequential injection
stages at specific time intervals and targeting
five distinct surgical sites with a relatively large
injectate volume of approximately 150-170
ml. In this study, PAl was executed via a single-
step approach encompassing seven injection
points, with a total volume of 50 ml, as

previously described. This approach assumed
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that adequate analgesic coverage could be
achieved across the anterior, posterior, medial,
lateral, upper, and lower regions of the knee
joint. This reduced volume was comparable
to the 60 ml volume utilized in a comparative
study’ evaluating ACB alone versus ACB
combined with periarticular infiltration
(ACB+PAI), wherein superior NRS outcomes
were noted in favor of ACB+PAI. Notwithstanding
the substantial difference in injectate volume
between the two studies, pain scores during
the early postoperative period were found to

be comparable.

The mean morphine consumption at
the 12-hour mark did not exhibit statistical
significance between groups in this study, with
a marginal elevation of 7.9% noted in the
IPACK group. However, the presumption of
non-inferiority could not be substantiated as
the 95% confidence interval of the mean
difference surpassed the predefined margin,
as depicted in Figure 4. Despite the absence
of confirmed non-inferiority, IPACK block
demonstrated comparable efficacy to ACB in
terms of cumulative morphine consumption
at the 12-hour postoperative interval, which
aligns with the anticipated duration of nerve
block.

non-inferior —»j¢—— Not non-inferior

1

| L

-10

|
v

5 10 mg

Figure 4 Test of non-inferiority for mean difference

Discrepancies in cumulative morphine
consumption across studies can be attributed
to various factors, notably the timing of
postoperative assessment, the composition
of multimodal analgesic regimens, and the
specific type of nerve block and its combined
use. For instance, Singtana® reported a
morphine consumption of 1.5 mg in the
ACB+IPACK group versus 3.75 mg in the ACB-
alone group at the 12-hour mark, employing

a multimodal analgesic regimen comprising

J Med Health Sci Vol.32 No.2 August 2025

tramadol, nimesulide, paracetamol, and
orphenadrine. Similarly, Sawhney et al.'’
documented a hydromorphone utilization of
1.8 mg on postoperative day 1 (POD1) in the
ACB+PAIl group, equivalent to 12 mg of
morphine, alongside a multimodal analgesic
approach encompassing celecoxib, sustained-
release hydromorphone tablets, paracetamol,
and gabapentin, in addition to patient-

controlled analgesia with potent opioids.
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Numerous studies have documented
improved knee flexion and enhanced
mobilization following ACB,"*" PAI," and IPACK

block interventions. "

Unfortunately, according
to our institutional protocol, knee exercises
and mobilization post-TKA are only initiated
24 hours postoperatively. During this initial
period, patients are limited to bed mobility
with the knee immobilized in full extension.
Consequently, evaluation of the impact of
various nerve block techniques and NRS scores
on knee flexion or the timed up-and-go test
is impractical. Pain scores and morphine
consumption at alternate time points did not
exhibit statistically significant differences
between the IPACK and ACB groups, with
minimal mean differences observed. Notably,
no major adverse events, such as local
anesthetic systemic toxicity, muscle weakness,
or prolonged numbness, were reported in
either cohort. Common side effects, including
dizziness, nausea or vomiting, and itching,
demonstrated no statistically significant
disparities between the two groups.

As dexmedetomidine was added to
local anesthetics, the sedation effect might
be an issue of concern. This study did not
record sedation scores in our study. However,
the total dose of dexmedetomidine in our
study did not differ significantly from that in
the previous study. Zhao et al.”® found that
the Ramsay sedation score in the
dexmedetomidine group was from 2.2 to 2.3,
compared to 1.7 in control group.

Considering the analogous supplementary
analgesic attributes of IPACK block and ACB

observed in our investigation, IPACK emerges
as a preferable option due to its procedural
simplicity and enhanced safety profile,
attributed to the reduced risk of arterial
puncture and expedited identification of the
interspace facilitated by ultrasonography.
Consequently, we advocate for the utilization
of either ACB or IPACK block as adjuncts for
multimodal analgesia in TKA, particularly
within institutions where PAI is routinely
administered. This recommendation is bolstered
by findings from a meta-analysis® indicating
that the addition of IPACK block to ACB in
conjunction with PAI does not yield superior
analgesic outcomes, implying that IPACK block
may be dispensable when PAI combined with
ACB suffices.

The PROSPECT study cautions against
the use of continuous adductor canal block
and notes the impracticality of catheter
placement in IPACK block. Hence, the strategy
to prolong the analgesic efficacy of both
single-shot techniques involves the adjunctive
administration of medications. Notably,
intravenous dexamethasone”" or local anesthetic
adjuncts” have demonstrated the potential
to extend analgesic duration by up to 21 hours,
as evidenced by previous research. Additionally,
dexmedetomidine alone” or in combination
with dexamethasone”™ further extends the
analgesic duration. This study revealed modest
morphine consumption within the initial 12
hours postoperatively, with no clinically
significant differences observed in NRS scores
at 12 and 24 hours. Nonetheless, further

investigation involving a larger sample size is
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warranted to definitively establish the non-
inferiority of IPACK block.

The limitations of this study include
its single-center design, small sample size,
inability to blind the anesthesiologists who
are performing the block, the lack of pilot
study which led to the use of data from
previous study to calculate the sample size,
and the absence of assessments pertaining
to knee exercises and NRS beyond the initial

24-hour postoperative period.

Conclusion

In patients undergoing TKA under
spinal anesthesia with PAI, there were no
statistically significant differences observed in
cumulative morphine consumption at 12 hours
between IPACK block and ACB combined with
PAl. However, the non-inferiority of IPACK block
relative to ACB could not be conclusively
demonstrated. Along with the technique of
PAl in patients undergoing TKA, either ACB or
IPACK block offers comparable analgesic

efficacy.
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Effects of slow-deep breathing training program on physical performance
in older adults with a history of covid-19 infection
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Abstract

COVID-19 affects respiratory function and physical fitness, particularly in older adults
who recover slowly and are at risk of complications. Deep and slow breathing training can help
to improve lung function and overall fitness, but research in this population remains limited.
This study aimed to compare the effects of a deep and slow breathing training program on
pulmonary function and physical performance in older adults with a history of COVID-19 infection.
The study included 46 older adults (aged 60 and above) from Mueang District, Uttaradit Province,
Thailand. A total of 46 participants were selected using purposive sampling and divided into
two groups of 23 participants each. Participants were randomly assigned to either a control
group or an exercise group. The control group maintained their usual lifestyle, while the exercise
group participated in the slow-deep breathing exercise program for 8 weeks. Data collection
was conducted at three time points: baseline, after week 4 of exercise, and after week 8 of
exercise. The data included general demographic information, and physical fitness. Data were
analyzed using frequency, percentage, mean, standard deviation, repeated measures ANOVA,
and t-tests for independent samples. The results showed that after 8 weeks of exercise, the
exercise group demonstrated significant improvements in physical performance (p<0.05 for one
parameter and p<0.001 for four parameters). Compared to the control group, three physical
performance parameters showed significant improvement in the 30-second chair stand test
(p=0.044), 6-minute walk distance (p=0.007), and maximum oxygen consumption (p=0.047). The
exercise group had significantly improved pulmonary function compared to their baseline
(p<0.001) and showed significantly higher values than the control group in three parameters:
%predicted peak expiratory flow rate (p=0.012), vital capacity (p=0.022), and %predicted vital
capacity (p=0.002). Additionally, the 8-week deep and slow breathing exercise program effectively
enhanced physical performance and pulmonary function in older adults with a history of
COVID-19 infection.

Keywords: slow-deep breathing training program; physical performance; elderly; post-COVID-19
symptoms
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W wazaees Melasonaunruanislunan 2
Fuit elaguuuud 2 Wunan 1w

(2.4) msmuunsmely Ienanadas
govnglathmelu 2 Junishumeagn uagmnelasen
melua 3mﬁm’mﬁgammﬂﬂ wazUnkuuveuIn
PgwAdunan 1w

(2.5) uuuil 3 memelathan 10 3und
funouilienaatinsgamelatrdnauiuen
melunan 2 Junit mntalindumelalssn 10
7 uazvAoes welasenaunuadunainely
2 il Imama%gﬂuwﬁ 3 Wunan 1w

(2.6) msmuunsmely lienanadas
gavnglatimelu 2 Junishumeayn uagmnelasen
mely 4 3u1ﬁm’mﬁmwgﬂ wazUniuuvieun
Pdwdmdunal 1w

TUswnsunsiinmelawuudn-gn 1 seu
WnanUsvana 6 wnideseu Temsinwnisuade
Theanasinsvin 3 seudasienu lnglronanadas
muAtdanemImglanueiUIRlon1seeniaine
wuuvngladin-4h vinviean 36 WniieTu smunsine
Aeuntinives Wattanapanyawech Wagau
(2021)" $mu 3 - 5 Tusieduani vhsewdlondy
syezIan 8 dUan

daufi 3 w3ssiiefildlunisfiusausiu
faya fio 1nTesinAnuiudensnluif 1n3esin
anuhusenBuTivaneihn wissinesdUszneu
999319M18 wazip3oslodmSunnaeuaNsIan N
e W wsesTaussduile wiesiansiva
vasemaelaoenasgn Lﬂ‘%'aﬁmmmqﬂamw
W 113 wastnFindunandmsunagouan-Bu
5 A1 uagnadeUgn-Bu 30 Junil Wiufiusy
LaifiAsfinu1e se8Evna 30 WAs (100 Wa) d1mdy
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nMInadeuRwss 6 Wil uasuuutuiindeya
RRGAGHGH
nsiusIUTILTaYa
mssfumafunusateys ddunou

=D

4

(1) UYszdunuslasen19ide e
NIsFo TUNNT9AILAIINAULINYIAENT UAE
walulad U INe1dusviensing ANUA
ANINEIAansiazAlulaE uIvedesvag
onsAnd L wih s sauguiivsshegilsmeua
dUasUaVAINEIUAYLET S LNLRIRNTANG
Jaringnshing feanadinsansisagulssvaiu
Lﬁa%l,mi’mqﬁszmﬁsuaqmﬁ%’ﬂ UAZYOAINTINEID
Tunsiiuniusiudeya

(2) APNTBIIENALIATAINATINSAREDN
pranadasidndlasanig

(3) {Afeduadeneandniiiaderty
Tnsemside uazeduenathafiessueaaintuld
fof e whitliimsinumeaaudn saenauase
nslfiaTesilosey waguusihmsufoasdalunis
nndoustNaniBn wailiieUsznoumsinaule

@) eraradasasuiuluduvdusou
pnanading auavatasla levausadndula
laoenedasy

(5) meUKUUABUABHEYATRlUdUyARa
Usenousie o7 we L dugs fvilinane
93AUTENBUYST 9N UuUABUNAAITUTeYA
Aeatfulsaledn-19 enstiluvesdiinsinde
Trin-19 Maseides Isausysni Taanmmsinde
Lagns3nw wagormsiluluiegtuniends
MnMsindelaie-19)

(6) Indayeyraudw loun srsInsieues
Wla anududen wazsnsiniagla

(7) ndndiu LazeIrznaUTDITNNE
fun dnifn daugs dedananis aseuien
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Snsovainn wWesdudluilgduion Wesdus
dlusrame waandauile wazdnsnswnany
Wé’muﬁugm

(8) mMUszdiuasIaNVNSMY Ussneusme

8.1) misnageuwssduile (hand grip
strencth test) 141e3 aetaussduiie fewn3esdle
Hand grip dynamometer A Grip-D ju
T KK.5401 fnunsnaaeusnasg i

82) manaaouan-Bu 5 ad (Five times
sit to stand test: 5X-STS) MsnadRULayaU
muudauswesnduiion uwarnismsefavas
wisulwm Tuiinua fnbeduiud'®

8.3) nisnAaauAn-gu 30 WM (30
seconds chair stand test; 30sCST) mwﬂﬂauﬁ
dvfaunuoanuvendmiont Juiinua
fmhedunds

8.4) n1sUszulluaussonIndeon N9
wmaauﬁazﬁaumﬁqmﬁy’uﬁuawaamammmﬁﬂ
Jumstanisluaveserniavazmelasendsan
(peak expiratory flow; PEF) feA3es Portable
peak flow meter ¥99USENLALINUNADANITIVY
(Dolfin™ GaleMed Corporation, Taipei, Taiwan)
fimheoduansdeunit antuhudiou percent
predicted 91nA191989 Dejsomritrutai kgAY
(2000)*°

8.5) nisUsziiiuaussanimvonlagly
w3esalulswm3duuunnmn (Portable spirometry,
Spiropet, Windmill type, Germany)"" Gu#inan
funign Smheduans

8.6) NMINAABULALLTI 6 UIT (6-minute
walk test; 6MWT) sn335u99 Harnphadungkij, G
(2015)® Arsnadeviaziounitanisaly
N1999NNN8INY (exercise capacity) AWM
merauansalunisideandiaugeanune
9anfMAINIE (maximum oxygen uptake; VO max)
lngldans Burr uazane"”
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1AeN1395IUsEEIUANLYR (12) 9enTevi
3 p%s Adsf 1 AuseNfAINE (Time 1;,T1) Ada 2
#RIDBNAAINIBLET 4 dUA19 (Time 2; T2) uay
St 3 nsenrdinmenda 8 dUai (Time 3; T3)
nﬂﬂ%ﬂﬁﬁﬂ%ﬂwﬁm’smuﬁﬂL'%'uﬂszmm 7.00-9.00 U.

8.7) {duTIuTImdeyannnaguieg ATy
v washioyaldlUinseieyaneada

nsivingdnsngasiaagig

madoadsilldinunsfinnsaniusesan
AMENIIUNNTNNTUIATETTIUNTIE TNy E
UMNINYITUNLLYT TIIANELYT ANBNETIUTOS
MINBLAYIHALATINNG 23 AaAN 2566 LA
HREC-UP-HSST 1.3/039/66 §3dglafivinydns
VRIDNENALATNGUAIBEIMIUNANATLETITUANT
Welunyed TagArdadamananuansnluyana
finsduas uarlidoyavosnisiduessasBon
Asuiuauaanalinsdlalueg9 uasdndula
ag9dasylunsiianugusandnsinlunide
wazn1svorudugeuduaednualdnuslunis
5T insUssduanumSenveatanaleg
ndusagarauisausunsuynasa fmsldaia
unuNTIEYTe uaztLana M lauenanIde
Tun e uasvnanetoyailfidomsinund
BRI

n1931ATzYdaYa
nsfnyidoaieiiinsesidoyadag

I

Wsunsuasevatinanisazy Inglatimumssamn

Qee:

(descriptive statistics) Tiaesitoyanugiuves
ananasing laun Apanud (frequency) Adesas
(percentage) Anade (mean) uavdruideaun
11755714 (standard deviation) uazadATOUNU
(inferential statistics) 14&@# Shapiro-Wilk test i
Anwinsnsenemvedeya InTemUSeuliiey
ANAULANANIYBIALRAE/ /A5 ag IR IT YT
naumegeseninanguldadia Unpaired T-test
(parametric data) wazan® Mann-Whitney U
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Test (non-parametric data) &1mSUNTIATIEH
WisuiflguanauanasvesAade/Asisogu
vosusnduitegunglunguiiiudeya 3 ads
Tgun neuflnmele wdlnmeladuandiii 4 uay
wsilnmeladUanid 8 Tneldadd One way
repeated measures ANOVA (parametric data)
wazglUSeuisusiegldadfnisnaasuiuy
vauleslsil (Bonferroni test) 14afi@ Friedman
test (non-parametric data) wagluseuLiigu
seqlagldaifiianendu (Wilcoxon signed
ranks test) lnaivuafszAuLeaniteenin 0.05
D9IIANULANANAUO YN TTYEAYNNED A

HaNISANYI
1. fayanly

1.1 mswiguiisuanuunnaiedeys
ﬁugmmaqmjué’hasiﬂﬂ;:iqqa”lqizmwmjummu
waznguinyela wu %@;ﬂaﬁu‘gmmaqmmaﬁm
1$un o1y e fausdaduvesssme (hwiing
dugs svdlinanig dnsdiusening seuledse
soualnn) askusznavTasiINe Gnanduie
Wesiudlauty wWesidudiilusienie) duus
M TINgTaIIEULIIle waslraisudon Ll
AULANFANNUDYNTTYE AL N9EDR (p>0.05)

1.2 $1uu uawdoraruedeInN1alies
ndshndelein-19 wut nduauauiionsizess
n&sRnTalain-19 unfian fo sounds Youas
47.8 soasunionnislefiaune Sovas 39.1 uax
fionmsimilosdie lo lowts uazUinidiesnudh
Yovay 30.4 muadu Geensiwutiosiian Ao
21MINANa Jevaz 4.3 dwnguilnmelad
oMaFesmdsRndelnin-19 snniian Ao lefiaume
Sovag 52.2 sowmanilonsoounde Touay 47.8
fionsle leusks Soway 435 uagilenmamilosine
Yovay 39.1 muddu Geensiwutiosiian Ao
Isinduiinunf fovay 8.7
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2. wavasmsinielanuudn-dreaussanm
119N (physical performance)

M7 1 wanImsAswAUSeUTEy
AladgaNTINNMMIMEY Usenoude suselulle
wheduilansusedming mnsvaseuan-Su
5 Sy heiduind ensmaaeugn-Bu 30 und
fmheduads msvesmemaeaouimensiu
6 Wi Tvheluuns uazaranuausaluns
IdoenTiaugean mheuliaddnsrenlansuse
wivaanguatuay wazngurnmelaneurln (T1)
uazvdsiinmeladuaniil 4 (T2) wazdunidl 8
(T3) Wud1 NguAIUAN TAN1sVadeUan-gu 30
W9 uazeauansatunisldesndiauasan
wanenafiuegaiiveddaneada (p<0.05) e
MMFIATIEIANULANA19YDIALRREF LU T
Melungu InensiaseianuLUsUTIunaRen
LLUU’?@%’]“UENﬂEjSJﬂ’JU@M sgmInaneudn (T1)
W EIndUANAT 4 (T2) wardUanidl 8 (T3) a1ndu
WensIuauLAns19Yeaaade Fariintg
Wiguiigusnes lagT5ved Bonferroni post hoc
dwfudeyansunin (parametric data) %38
Friedman test dwiudeoyausu W1suun3n
(non-parametric data) Wu31 ANINAFBUAN-EU

o w

30 Jwifivesngumuauiiutusgieiideddy
et WelSsuflsussninsneuiinfundsdn
é’ﬂmﬁ‘ﬁ' 8 (T1vs T3; 14.65 + 3.59 vs 16.30 + 3.50
a%a, p<0.05) aehslsfinnu Amuansaluns
IdoanTauguanuaingununtanaseeilibdeiy
neadn dewSsudisussninneusenidnie
fundreentdaneduasii 8 (T1 vs T3; 22.8 + 1.9
vs 21.9 + 2.0 ladansaanlansudeunil, p<0.05)
dm3uaadvestoyaaussnninmienie 3
$10m3 Wur wssBuiie Ansvaseugn-Bu 5 ads
LAZANTEILNNNTNAADUMIBNITAWSY 6 Wdl
wud lddanuuenansiuegslidud1Aynieads
(p>0.05)
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dmfungulnmigla nudi deAdeya

aussanIIMeynEMsuansiulu Ry
ag1afdod1fynieadi (p<0.05) levinig
AnszimuuanisweALadsfuUsmelung
TnemsiAs1esimuuUsUs AR s Uy Ingn
vaanguilnmela seninanaulln (T1) nddln
Fonviit 4 (T2) wasdawidl 8 (T3) 9nthudte
NIUANLUANEIRIALREY TwhnsFeudieu
5166 lng35903 Bonferroni post hoc dnsudaya
WA (parametric data) 39 Friedman test
dmiudeyaueu W11UAIN (non-parametric
data) wuin nguinmeladausedufioiiuiu
agafideddynieadn Wedeudiausening
AOUENAUNSEINGUANIT 8 (T1 vs T3; 0.41 + 0.1
vs 0.44 + 0.10 ﬁiaﬂ%fmiaﬁmﬁfﬂﬁ’s, p<0.01) il
Wisuiflsuseninsneuiinfunddinduavidi 8
wut nauilnmelafienmsnasougn-fu 5 ads
anaeeNTTEE AN IEDA (T1 vs T3; 11.81 +4.91
vs 9.55 + 4.46 3w, p<0.001) wena N
wud ngafimvmglafidnmavaaeugn-Bu 5 ads
anaseeeiifudduneaan menddinduniii 4
wardUAAf 8 (T2 vs T3; 10.54 = 5.05 vs
9.55 + 4.46 U9, p<0.001) Fauanslumsned 1
(Table 1)

dviurnmvageuan-gu 30 Junil wuh
ndsfinmeladidmsnedouan-Bu 30 Junil sty
aafifuddunieadn Welieudisusening
AeWEnAUNATNEUAWT 4 wardUnwidi 8 (T1 vs
T2; 1549 + 492 vs 17.48 + 557 ﬂ%ﬂ, p<0.05
Wag T1vs T3; 15.49 + 4.92 vs 19.48 + 5.35 Ui,
p<0.001 srarddfy) wenaniié wuh naEinunella
fifnmsvaaeugn-Bu 30 Tl MendFindUsmin 4
Wisuileufudunniiil 8 wintueghadideddyma
A (T2 vs T3; 17.48 + 5.57 vs 19.48 + 5.35 ass,
p<0.001) TudiureIAISTEENINITNADULRLLS?
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6 Wil (6MWD) wud naanvngladifn 6MWD
duduegiiTedfuvieadn dewieuilou
sEaneuEnAunasEndUail 8 (T1 vs T3;
331.6 + 94.5 vs 420.6 + 88.3 Lun3, p<0.001) Lag
nauilnvglafien 6MWD angndsiinduanid 4
Wisuieuiudunvid 8 duegnaiideddy
NWEDR (T2 vs T3; 355.9 £75.2 vs 420.6 +88.3 WA,
p<0.001) dwsur1dnsnisidenndiaugean
(VO,max) wud nesilnmneladien VO max sy
aafifedfyvneadn dowSeudieusening
AoURnfUNSNSUAYT 8 (T1 vs T3; 22.4 + 2.0
vs 23.2 + 2.0 liadansaenlansudeundl, p<0.01)
uazngueenmasnelial VO max diutuogned
TodAynneada elUFeudisuseninamddin
FUn9iTl 4 AUBUAIT 8 (T2 vs T3; 223 + 2.0
vs 23.2 + 2.0 liadanssonlansumeuii, p<0.001)
Fauanslumsnedi 1 (Table 1)

Flovhmslinssiauuansswesriaie
VoWUTIENINNGN InensvnaeuAkUUBaTe
(Independent t-test) WU31 NGNAIUAN UATNRY
Trvnelatidniadedeyaaussanimmameyniiems
AeudslusnsEnmeladusseviaan 8 dUawi
(T1) Lifleuusnansiuegedided1Agneads
(p>0.05) MevidEindUawidl 8 (T3) wud1 naw
Trvnglatidniadedeyaaussaninymne 3 19ms
AndnguAluANegeiltedAyneEna (p<0.05)
oA gn-du 30 Fundl AszezmansageURns?
6 W waEASNIINTLITONTLANGIEN dIUAN
usaduile uazAmsnageuan-fu 5 afa wui
lufianuunne1siusg19idod1Agn19adf
(p>0.05) agelsfiny nendadndUasidi 4
Fanquaruguuaznguinmeladidiadedeya
AUTIDNININNENNIIENTIIRANATUREN
Teddynada (0>0.05) Fawandlupnsned 1
(Table 1)
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3. navasmsinmglakuuan-tdemaussanIw
Uana (pulmonary function)

NI 2 wamans A iUisuiiou
Aadsaussanmden 4 518015 Usznaudae
mnslvaresememelasangian vheluang
Aol Andnsinistraveterniemelasengsgn
fimhiendu %predicted ArAnugUen ey
fladdns uazanugUen e %predicted
YeInNgUAIuAN wazngurnuigla neudn (T1)
wasndEndUA AT 4 (T2) uasduanidl 8 (13)
WU ANENTIANNUBANNSIENSVRINGUAIUAN
lufiaauunne1siusg19idod1Agn19ada
(0>0.05) luvauzdingafinmelafimaussanimdon
‘IQﬂi’]EJﬂ’]iLLGlﬂG]INﬁulu%ﬂﬂﬁa‘ﬁu@fjﬁﬁﬁﬂﬁﬂﬁiy
N19EAR (p<0.05) lovNsIATIZRATILLANGNS
yeadtaduiUsnglungy tnon1sinse
ﬂmmmiﬂi'gumaLamuvuim?wsumﬂejuﬂﬂmah
sewienouiin (T1) waFndUnvdl 4 (T2) uas
Feneiii 8 (T3) nthuflonsiuauunnsnwwes
Aade JevihnsidSeuiiusies laglsvues
Bonferroni post hoc dvfudeyanisumsn
(parametric data) ¥se Friedman test @15y
UUAUBY WITUUATN (non-parametric data)
w1 Anedsnsinaveserniaviglasengaan
vosngufinmelafinduogaiidedAymnaais
denFeudieussninnewiindund dindunnvid 8
(T1vsT3;275.5 +93.3vs 353.5 + 111.5 Gnseoun],
p<0.001) wonanil lewdsuiieusswimasin
Faniil 4 Fudawinl 8 wudn naaflnmelad
ﬂ'nLa?isJm'ﬁluaﬁuaqmmﬂmaiaaaﬂqqqmﬁm%u
D9 lTuEAEN9EDA (T2 vs T3; 310.9 + 104.1
vs 353.5 = 111.5 nssaundl, p<0.001) Aade

gnsnslravesenimmeglasenggaveingy
aﬂ‘1/i’1SIQLWM%UGEJ'Nﬁﬁ’EJ?c{’”IﬁQJ,‘VINﬁﬁa e
WisuiflsuszninaneuiinfundslindUanvidl 4
(T1vsT2;69.8+18.3vs80.4 + 17.5 %predicted,
p<0.01) waznouRin UM EINGUAWT 8 (T1 vs T3;
69.8 + 18.3vs 92.0 + 20.1 %predicted, p<0.001)
wanaNige U Aedesasnslvavesorne
melasenganvenguilnvelaiiinduogied
FodrAnyneada WewSsuifieuseninamdadn
FUnAT 4 FUUA9AT 8 (T2 vs T3; 80.4 + 17.5
vs 92.0 + 20.1 %predicted, p<0.001) Fnade
mma;ﬂammmjm?]nms%Lﬁwﬁuaﬂwﬁﬁaﬁﬁm
eedd WewSsudisusewinanewilinfundadin
FU Wil 8 (T1 vs T3; 1,418.7 = 703.3 vs 2,078.3 +
698.7 fiadans, p<0.001) uaznasiinmelafiriade
anuglenifiutuegelideddgmneadn o
WibueuseninmaFndUanvii 4 fuduanivi 8
(T2 vs T3; 1,747.8 + 736.0 vs 2,078.3 + 698.7
fiaddn3, p<0.001) wazdmsurade %predicted
anuqUesvoangiiinmelafiutuegnedideddy
eedd WeawSsuflsuseninaneuilndundsdin
ﬁﬂﬂﬂﬁﬁ 4(T1vsT2;54.4+179vs 67.2+16.0
%predicted, p<0.01) LLazﬂEjuﬂﬂﬁﬂﬁiﬁlﬁﬂ"lLagﬂ
%predicted mmfgﬂamﬁmﬁuaéwﬁﬁaﬁﬂﬁ@
eedd WewSsudisusewinanewilinfundain
ﬁ/ﬂ@’]ﬁﬁ 8(T1vsT3;54.4+179vs81.2+17.0
%predicted, p<0.001) uenaINtg wui g
FAnvelafirads spredicted pugUanLisy
athafitdftneadn dlonBaufiousswhmadin
FUaiil 4 FUdUAAT 8 (T2 vs T3; 67.2 + 16.0
vs 81.2 + 17.0 %predicted, p<0.001) ALEAAS
Tusns79l 2 (Table 2)
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Figure 1 Comparison of pulmonary function parameters between the exercise group (n = 23) and

the control group (n = 23) for peak expiratory flow rate (% predicted) A), peak expiratory flow

(liters per minute) B), vital capacity (milliliters) C), and vital capacity (% predicted) D) following an

8-week slow-deep breathing exercise program in older adults with a history of COVID-19. The

X-axis represents the measurement time points, while the Y-axis represents the pulmonary function

parameters. (Values are presented as mean + standard deviation (SD). Error bars represent SD.)
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Comparative analysis of preparation errors and contamination in robotic and
manual chemotherapy compounding: A systematic review and meta-analysis
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Abstract

The number of cancer patients in Thailand has been steadily increasing, leading to a
significant rise in the demand for chemotherapy compounding by manual pharmacists. Currently,
robotic systems are widely employed in several countries and have begun to be introduced in
Thailand. This systematic review and meta-analysis aim to evaluate the preparation errors and
contamination rates associated with intravenous chemotherapy compounding, comparing robotic
systems with manual preparation by clinical oncology pharmacists. A total of 2,197 studies were
initially identified from various databases, including PubMed, ScienceDirect, Cochrane reviews,
and others, covering publications from database inception through April 16, 2025. Of these, 11
studies were selected for inclusion. The quality of the included studies was assessed using the
ROBINS-I tool, revealing that 7 studies had a moderate risk of bias, while 4 studies had a serious
risk of bias. The meta-analysis demonstrated that robotic chemotherapy compounding was not
significantly associated with lower rates of absolute dose errors (MD=-0.04, 95%Cl -0.40, 0.33,
°’=99.7% model with random effect model), external contamination (OR=0.49, 95%CL 0.10, 2.40,
’=71.4% model with random effect model) and with a reduction in failure rates or rejected
dose (OR=0.45, 95%Cl 0.09, 2.17, I°’=84.1% model with random effect model). Additionally,
environmental contamination (OR=1.61, 95%Cl 0.72, 3.63, I°’=54.3% model with random effect
model) was more frequently observed in the robotic compounding group, although this difference
was not statistically significant. In conclusion, robotic chemotherapy compounding represents
an effective alternative to manual preparation by pharmacists. However, its high cost should
be considered, and implementation must align with each hospital’s specific needs and financial
capabilities.
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A5n15fnEn

NuITeidunsmunmuissanssuess
Wuseuu uagdinsigieiunu (Systematic review
and meta-analysis) lngduAutoyaiuideain
gudeyadiannselind In13seaunanisfine
MIULUINIYDY PRISMA statement® Uaziin1s
amzfouluslaneaveanisdnuil PROSPERO
fisiansfinen Aie CRDA20251035073

1. MsduAuLazAnLaanaUITY: 3Ty
duAuauITeang udoyadauseina taun
PubMed, ScienceDirect, Cochrane reviews
(CENTRAL) g1uteyausemelng laun Thaio,

Thai Library Integrated System (Thai LIS) W@y

sutoyailaifinsweunsanide Grey literature)
164 OATD (Open access theses and dissertations),
BASE (Bielefeld academic search engine) wag
CORE (Connecting repositories) wonanil
Ivimsdusunuissnnenansddaiiniude
nsduAuagldAAY (Keywords) #30A1AUNIS
nsunng (Medical subject headings; MeSH)
Tnerimuansau PICO framework Lifamnsnsdi 1
(Table 1) dufutasnaduduigudeyaauds
16 WU W.A. 2568 lngdinanizn1wdingy
warawive inawdndendhazdpadunsinu il
FENURAANGURINSWIELE AU URlUS s UTiEU
gvhsjugudiunsnSenemelelngyaaing
yansuwnd vizeinduns deazlaifinsdAnguuuy
Y8IN15ANYY N1sARLEENIIWITBALYI AL ITY
2 aufidudaszrofu (NS uaz PR) wagnindl
AT ilsinsetu fidear Sy o
winllanansaaguanuAnmiusiniuliazaniiuns
Bnunsmifugided 3 iemdeagy

Table 1 Keywords and MeSH terms defined according to the PICO framework

PICO framework

Keywords and MeSH term

Population (P)

Antineoplastic
Intervention (1) Robotic; Automatic; Automation
Comparator (C)

Outcomes (O)
Failure rate; Error

Oncolytic; Anticancer; Antitumor; Chemotherapy; Hazardous drug; Cytostatic; Cytotoxic;

Manual; Compounding; Preparation; Pharmacy; Pharmacist

Absolute dose error; Dose accuracy; Dose precision; Contamination; Wipe sampling;

2. nsafiadoya wasusziiuAnnIn
U398 {398 2 AU (PK U NS uag SS fiu NS)
sganfiunisieadudaseroeiy lnvadndoya
Adeid Ry I Jefise Dweuns Ussine
Mhmsfne siugud yrainsiwiousn S
Mog1e ansenaiuitn Msianaans waznis
FIUNAENS dmFuauNINYesUITe Ty

\A30aile ROBIN-| TunisUsziliununin uas
sreuNans 7 37 wagluninsan Faudseeniiu
4 szeu loun Sanudssseanisn (Low risk of
bias) finnudsseaafiuiunans (Moderate risk
of bias) ﬁmmﬁm&iaaﬂagﬂ (Serious risk of bias)
wazianudewieeniluseiuingd (Critical risk
of bias)’
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3. WAAWS WaZMSAATIZVINSEDR: NS0
AudnYaEreNadNS nIdifinadnsAdunsus
ndal (Binary outcome) it nsUuitiouanasiad
3081159915 AUAIBE 199518 Ty
8n31@3u (Odd ratio; OR) ﬂiﬁjﬁmaé’wélﬂuﬁﬁa;&a
seLiies (Continuous outcome) Wy ATAAIALAEDL
Pp9UUMY (Absolute dose error) 8518914
effect size tu mean difference 358 standard
mean difference @MMSUNTIATILINEDRHAY
EOALUUTIABINITUATIZHAINAIUAIIUUUNIG
ah@ (Statistical heterogeneity) lngwinlinu
ANANNWUUAY AgnseviRalaely fix effect
model LagynNUINNUIBIEANUAIUUUAUINN
n38A1 I° 1AW 50% 2gAszinaanslagle
random effect model

4. MsAanzingugas A1ull uazeni
INNITANKN: £IT8NUHIATIZINGUE LAY

anwaurveuEud gasguaivndn dneamves
15INEIU8 baEAMAINYRINUITY Iaefia1san
ANYULIDIAULANA19N19AATA (Clinical
heterogeneity) nednauiseiifitoasduonnan
TR uonani SRR EsoRRT NS
(Publication bias) ag14l3fin Lﬁ'mmﬂsﬁaga
T9in Jslalanunsninaeinduees Layiinses
aalannunu i sl

NAN1SANYI

1. NMSANLABNIUIY: NTAUAUNUITY
INFIUTeYaniee) nunwITediuau 2,197 309
flaasedisn 417 3o dledmdonsuddean
Fodes uazundngs uazUsudiuemAteanmeny
atuiiuud fnAdefigndndeniind o 11 Gos
Fauandlugud 1 (Figure 1)

c 2,197 records identified through
% Thai database International database Grey literature
= -Thallo (n=5) - PubMed (n=774) -OATD (n=20)
c
10 - ThaiLists (n=1) - Cochrane Review (n=5) - CORE (n=420)
- - ScienceDirect (n=946) - BASE (n=41)
)
Records removed before screening
on >
% v Duplicate records removed (n=417)
(]
4]
I§] 1,780 records screened
(%] Records excluded based on title and
— > abstract (n=1,736)
'
\4
g 44 reports assessed for eligibility Reports excluded (n=33)
o) ; i -
o ® No article type interested (n=13)
- ® No chemotherapy drugs (n=1)
S » e \Wrong intervention (n=2)
® No compared to manual (n=5)
8 ® No outcome interested (n=11)
ko)
% ® No English language (n=1)
< v
11 Studies included in systematic review and meta-analysis

Figure 1 Prisma flowchart of study selection and inclusion process
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2. MIUTLRUAMAINAIUAY: 518911
wansUsziunaunnvossAdelalumed 2
(Table 2) Wu ﬂmiﬁa‘ﬁwm 7 Sodlu 11 150
fnmsimvesnmuamlusziugs uasdn 4 Gesd
msdesiooniluszdugdings nsenAtinule
unfign Ae eaRantladuniu (Bias due to
confounding) aARaINATTAALABN (Bias in
selection of participants) 9ARIINNNTIANASNS
(Bias in measurement of outcomes) WaLDARH
91n1N19591891UKE (Bias in selection of the
reported result) d11SUBARIINFUNINUL (Bias
in classification of interventions) LazanA#
ﬁ]’]ﬂ%gaﬁmﬂlﬂ (Bias due to missing data)
firnundsssioaniluszius

3. ANWAIZVBIUINY: PNNUITLIIUIU
11 o wuth umsinuivilulsmeuiarmly
wielsanguraunInerdeiidnieniivada
nw1e An1sessuginlsiiolaslndsny way
Wunnstdvueuagaluiidnundeluniswsey
guafiU1dn " SULUUYRINIANY WUNTSANE
Badunmilifinsduuuulddrsmii (Prospective
observational study; non-RCT design) 91u7u

12141619 A5 nw I TNEBNABUULUS B ULAGU

6 1599
f14949a1 (Observational historical control
design) 91U2U 2 13892 MsAnEILUUAIAaDY

flsifnnsgaludranti (Non-RCT prospective

13,20

quasi-experimental design)’® 97U 1 1394
nsfnwnaassuulyinldfimsduuuuludnam

(Non-RCT prospective cross-over design) 31147u
11509 warmsAnwuuudounds (Retrospective
design) $1uau 1 3ee' My ianadndaiddny loun
AMUAAIALAABUTEILLINEN (Absolute dose error)
TneAAsgiU3unalenimeds Gas chromatography-
mass spectrometry (GC-MS)"™'"*° High-
Performance Liquid Chromatography coupled
with Mass Spectrometry (HPLC-MS)", High-
Performance Liquid Chromatography (HPLC)'"",
Ultra-High Performance Liquid Chromatography
(UHPLQC)Y?, Layistalagtimiin (Gravimetric

YIO12151819 g aqg gy guapsaNUU o U

analysis
(Concentration of contamination) msﬂm‘%au
Tudwndou (Environmental contamination)
mMsUudousnaneuen (External contamination)
waznsuloutussninanivug sdegunsal
(External cross-contamination) %ﬂﬁmﬂmilﬁu
fpgaanNsdnvitauazenn (Wipe sample)
TigAenas WaENAG S SPI M IVENI NN ENEN

)10,11,15,18 519013

(Failure rate %58 Rejected dose
gpdivTafinunseden Teun 5-luorouracil,
Cyclophosphamide, Cisplatin, Carboplatin,
Oxaliplatin, Methotrexate, Docetaxel, Etoposide,
Irinotecan, Paclitaxel, Gemcitabine, Busulfan,
Cytarabine, Fludarabine, Methotrexate,
Mitoxantrone, Leucovorin k8% Mesna
(2-mercaptoethane sulfonate sodium) &115u
eazBendug uandldddlunasd 3 (Table 3)
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Table 2 Results of quality assessment by ROBINS-I risk of bias

@ 9 9
C 2 t
on 8 9 © 8.
£| © E ® g
2l 5| s e | o] ® g
Authors 3| al| © 5 = o ES Overall
No. L S| | g 2| & | ©| ¢ o« . .
(year of publication) c o| 8 & ., 0| @ 9 ) risk of Bias
9 c| ® B c B £ E Q| ¢
i o o € o ¢ v c [9)
g £ £ g = g 8 2 0| B =
v| & £5| 8| g BE| 23
al | ce| de| a|l=3| §¢
1 | Seger AC, et al. (2012)"® O\ \ \; \
2 | Masini C, et al. (2014)” N\ N\ N\ \ \J
3 | Sessink PJ, et al. (2015)" S| © S \J
4 | Schierl R, et al. (2015)"" N\ N\ A\ N \Y
5 | lwamoto T, et al. (2017)" N\ I\ Q | S
6 | Krimer | (2018)" S S S \J
7 | Geersing TH, et al. (2020)" NI\ S N\
8 | Buning AW (2020)° Q| O S N
9 | Hao ML, et al. (2022)'¢ S| S S| S N\
10 | Shi LL (2024)° N\ I\ N\
11 | Cho HN (202)" \J N\ N\ \J
®=Low risk of bias; =Moderate risk of bias; ®=Serious risk of bias and ®=Critical risk of bias

4. mydemeeRume: i e neEen
Y999UINY" (Absolute dose error) ANUALILIARY
PMNNITR38UET (Rejected dose 130 Failure
rate) nsUutouludainden (Environmental
contamination) wazmsUuieuannaneuen
(External contamination)

ARG INAGDUYDIYUIRYT: Tean
9138 5 Fedly 21 1890258 g
mswdenelngvusudiliinnnunaiaadou
YDUINYILBENINNSIASENEPILlneLNdUNS
pu19lufidudrAynieain (MD=-0.04, 95%Cl
-0.40, 0.33, °’=99.7% model with random effect
model) ﬁ\‘]gﬂ‘ﬁ 2 (Figure 2)

AIEUHAITVINAITHTEUE: Tamaneda
AR UMAITILART UIINAINLARIALARBUVD
RN waatesnin 10% dadunariily
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fownseugeilvidalny Talnannauide 4

OIS iy AR ENEAEYUEUALAR

309
ANLALLAIYBINSLAS UYL BENIINTAS UL
aasilolauindunsog 19l idodAgyn19ais
(OR=0.45, 95%Cl 0.09, 2.17, ’=84.1% model
with random effect model) ﬁﬁgﬂﬁ 3 (Figure 3)

msvudeuluduando: Fe¥alasnis
Auiog1991nnsidariiaiuayeaiuiing
nanee amu%nmamuﬁm%amm TA9neuide
4 309 wyd1 msedsueilagusuiny
nsUuileuaneaiividaludundeusnnniy
nsnseugImeiielnandvnsegelifidedney
N1988R (OR=1.61, 95%Cl 0.72, 3.63, °=54.3%
model with random effect model) ﬁ'ﬂg‘d‘ﬁ 4

(Figure 4)
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Study Total
Seger AC, et al. (2012) - Cisplatin 3
Seger AC, et al. (2012) - Cytarabine
Seger AC, et al. (2012) - Etoposide
Seger AC, et al. (2012) - Fludarabine
Seger AC, et al. (2012) - Mesna
Masini C, et al. (2014) - Bevacizumab
Masini C, et al. (2014) - Cisplatin
Masini C, et al. (2014) - CPA

Masini C, et al. (2014) - Etoposide
Masini C, et al. (2014) - 5-FU bags
Masini C, et al. (2014) - 5-FU bolus
Masini C, et al. (2014) - Gemcitabine
Masini C, et al. (2014) - Irinotecan
Masini C, et al. (2014) - Oxaliplatin
Masini C, et al. (2014) - Paclitaxel
Masini C, et al. (2014) - Trastuzumab
lwamoto T, et al. (2017) - 5-FU
Iwamoto T, et al, (2017) - CPA

Geersing TH, et al. (2020} - MTX (HPLC) 20
Geersing TH, et al, (2020} - MTX (gravimetric) 20
Geersing TH. et al. (2020) - CPA (HPLC) 20
Geersing TH, et al. (2020) - CPA (gravimetric) 20
Cho HN (2024) - 7 of IV chemotherapy 3851
Random effects model 4429

Heterogeneity: I° = 99.7%, © = 05127, p=0

Experimental
Mean SD Total Mean
1.31 3.2205 3 097
1.27 2.4991 50 2.80
3.40 1.4676 21 1.77
2.10 3.3638 22 4.2
0.54 1.6408 21 1.70
0.95 1.4400 g8 0.28
0.42 0.5700 26 1.06
1.26 1.1400 39 1.26
2.54 1.4200 22 1.39
0.19 0.7000 11 0.70
0.49 1.3200 63 091
3.17 1.9200 36 1.24
1.07 0.7800 12 059
0.73 0.9900 22 1.60
1.59 1.0200 42 1.31
0.91 1.3100 52 0.71
0.83 0.0086 20 1.20
0.52 0.0031 20 1.70
1.70 1.6994 20 0.96
0.50 3.9355 20 1.96
6.10 3.663¢ 20 5.20
0.67 0.6708 20 0.18
1.44 2.8500 1675 117
2245

Control
SD

2.0703
10.3418
6.0862
5.27086
2.2751
0.6200
0.8800
0.6200
1.6200
0.8300
2.0500
0.6300
1.1800
0.9500
1.5700
1.3100
0.0175
0.0374
1.5132
2.9516
3.8945
1.2522
3.0300

Mean Difference MD 95%-Cl Weight
0.34 [-4.00; 4.67] 06%
—_— -1.53 [-4.55; 1.49] 1.2%
—1T——— 163 [-1.0%; 427] 15%
—_— -2.02 [-4.93; 0.89] 1.3%
—— =117 [-2.30; -0.03]  41%
- 0.67 [-0.14; 1.48] 5.0%
E -0.64 [-1.09; -0.19]  6.1%
o= 0.00 [-0.42; 0.42] 62%
—— 115 [0.22; 2.08] 47%
-1 -0.51 [-1.15; 0.13] 56%
5 -0.42 [-1.00; 0.16] 5.7%
—— 1.93 [1.90; 2.76]  5.0%
i 048 [-0.31; 1.27] 5.1%
- -0.87 [-1.39; -0.35]  5.9%
= 0.28 [-0.27; 0.83] 5.8%
5 0.20 [-0.33; 0.73] 5.9%
-0.37 [-0.38; -0.36] 6.7%
-1.18 [-1.20; -1.16]  6.7%
—t—— 074 [-264 432] 10%
—_— -1.46 [-3.62; 0.70] 2.0%
e 0.90 [-1.44; 3.24] 1.8%
L 0.49 [-0.13; 1.1  56%
0.27 [0.10; 0.44]  6.6%
l -0.04 [-0.40; 0.33] 100.0%
T

4 2 0 2 4

Mean Difference (Robotic vs Manual)

Figure 2 Forest plot of meta-analysis in absolute dose error

Experimental Control
Study Events Total Events Total Odds Ratio OR 95%-C| Weight
Seger AC, et al. (2012) - 10 of IV chemotherapy 1 110 23 184 —‘— 0.06 [0.01; 0.48] 20.3%
Masini C, et al. (2014) - 11 of IV chemotherapy 13 348 4 333 P 3.19 [1.03 9.89] 26.4%
Cho HN (2024) - 7 of IV chemotherapy 8 3851 17 1675 — 0.20 [0.09; 0.47] 28.1%
Shi LL (2024) - 8 of IV chemotherapy 3 200 10 445 —ie— 0.66 [0.18; 2.43] 25.2%
Random effects model 4509 2637 i 0.45 [0.09; 2.17] 100.0%
Heterogeneity: /* = 84.1%, © = 2.1214, p = 0.0003 I T T !
0.0 0.1 1 10 100

QOdds Ratio (Robotic vs Manual)

Figure 3 Forest plot of meta-analysis in rejected dose (failure rate)

Experimental

Study

Schierl R, et al, (2015) - CPA

Iwamoto T, et al. (2017) - CPA and 5-FU
Kramer | (2018) - CytoCare

Kramer | (2018) - APOTECA

Buning AW (2020) - CPA and 5-FU

Random effects model

6 30
3 24
8 40
32 40
31 129
263

Heterogeneity: I° = 54.3%, ©° = 0.4321, p = 0.0675

Events Total Events Total

Control
18 28
1 8
32 40
32 40
10 113
229

0.1

0Odds Ratio OR  95%-Cl Weight
—_—1 063 [0.22; 1.82] 23.7%
i 1.00 [0.09: 11.24]  8.7%
t—s——— 4.75 [0.94; 23.98] 15.3%
e 1.00 [0.33: 2.99] 23.0%
e 326 [152: 7.00] 29.3%

1.61 [0.72; 3.62] 100.0%

051 2
Odds Ratio (Robotic vs Manual)

10

Figure 4 Forest plot of meta-analysis in environmental contamination
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Experimental

Control

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Schierl R, et al. (2015) - CPA 3 20 14 20 _— 0.08 [0.02; 0.36] 22.1%
Iwamoto T, et al. (2017) - CPA and 5-FU 1] 4 2 4 1 0.11 [0.00: 3.35] 12.3%
Kramer | (2018) - CytoCare 29 30 23 30 | —=—— 883 [1.01:76.96] 18.5%
Kramer | (2018) - APOTECA 39 5 23 30 — 0.33 [0.13; 0.86] 25.4%
Buning AW (2020) - CPA and 5-FU 3 80 3 80 —— 1.00 [0.20; 5.11) 21.7%

Random effects model 209

Heterogeneity: /%= 71.7%, ©° = 2.3644, p=0.0068

001 01 1 10 100
Odds Ratio (Robotic vs Manual)

164 0.49 [0.10; 2.40] 100.0%

Figure 5 Forest plot of meta-analysis in external contamination
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UNANELD

uz1S4l (Renal Cell Carcinoma) WulsauziSsdnadafiinnududoulunissnu waznues
mﬂﬁ'ﬁu’luﬁﬂwmma LWﬂsmsJﬁLLuﬂﬁuﬁ%LﬂumvL%ﬂmmﬂﬂiﬂﬁmﬂm‘?qﬁaaaqwh MnmsAneiiite
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T#inszriteuarily uazdoyamendin Ainsizsisnsnissendin uaztadeiifinaesnsnissendin
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miﬁﬂmwudwﬁﬂwmuﬁﬂm U 689 518 nuInAveAnuSesay 72.13 mma?ila uarANIsEgIU
Wiy 57.93 Y (muwmmummmu 13.71 ¥) uaz 59.02 U (mwaasymwmalwa 18.49) auaAU
L@Jaauammimmu mm&u,aammmmu 310 578 (3ovay 44.99) amﬂmsiammmw 53 way 10 Y wuidh
owaw 61.16 (rrundetudouas 95 = 57.33-64.76) uariouay 48.98 (rudetiudosas 95 = 44.31-53.49)
AUEU Shrn1ssendind 5 Y lumewe uwasmemdamuldudesay 58.43 wariovay 68.30 Amuadu
(p-value=0.008) ﬁﬂmﬁﬁmammdw 60 T fiprudssienisdeTiniutu 1.71 wh (mudediu
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Association of age, sex, and other risk factors with survival in patients with
renal cell carcinoma

Pornsuda Jitkasikorn®, Nintita Sripaiboonkij Thokanit', Tanapol Thonkamdee', Saruta Bubphapasom’,
Ekaphop Sirachainan’, Phichai Chansriwong®
'Ramathibodi Comprehensive Cancer Center, Faculty of Medicine, Ramathibodi Hospital, Mahidol University
“Medical Oncology Unit, Department of Medicine, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University

Abstract

Renal cell carcinoma is a complex cancer, with its incidence rising among elderly patients.
It affects both males and females, but males are twice as likely to develop kidney cancer than
females. This study aims to provide the relationship of gender and age factors to treatment
outcomes in patients with RCC. We conducted a retrospective cohort study included RCC
patients aged 18 years and above who diagnosed and treated from Jan 2012 to December 2021
and completed the follow-up until December 2024. Descriptive statistics were used to
summarized demographic and clinical demographic characteristics. Survival outcome at 5 years
were analyzed using the Kaplan-Meier method and log-rank test. A Cox proportional hazards
model and p-values were reported based on likelihood ratio test were used to determine
factors associated with overall survival. A total of 689 RCC patients were identified, the majority
were male (72.13%). The mean and median age were 57.39 years (SD 13.71) and 59.02 years
(IQR 18.49), respectively. Over the past 10 years, 310 patients (44.99%) had died. The 5-years
and 10-year overall survival rates were 61.16% (95%Cl: 57.33-64.76) and 48.98% (95%Cl: 44.31-53.49),
respectively. The 5-year survival rates were significantly higher in females (68.30%) than in males
(58.43%) (p=0.008). Patients aged over 60 had a 1.71 times higher risk of death compared to
those under 60 (95%Cl: 0.91-3.23, p-value=0.098). Significantly by sex, with 5-years survival of
58.43% in male and 68.30% in female (p-value=0.008). Patient with clear cell tumor was
significantly associated with higher survival compared to non-clear cell (p-value=0.048). Patients
covered under the Universal coverage Scheme and Social Security Scheme had increased
mortality risk of 1.50 (95%Cl: 0.78-2.87) and 3.37 (95%Cl: 0.67-19.93), respectively. Tumor staging
and smoking were identified as risk of mortality. Patient who smoked had a 65% higher risk of
death than non-smoker. In conclusions, sex, older patient, histology subtype, tumor grade and
staging were identified as significant prognostic factor for survival in kidney cancer patients. The
study of treatment accessibility, healthcare system factors, including in the advocacy for inclusion
in the National List of Medicines can help improve the survival and quality of life of the patients.
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Table 1 Baseline demographic and clinical characteristics of kidney cancer patients diagnosed
between 2012 and 2022 at Ramathibodi Hospital

Variables Male Female Total p-value
Number (%) Number (%) Number (%)
All 597 (72.13) 192 (27.87) 689 (100.00)
Age diagnosis (years) 0.790
<60 261 (52.52) 103 (53.65) 364 (52.83)
60+ 236 (47.48) 89 (46.35) 325 (47.17)
Mean (SD) 57.66 (13.44) 58.65 (14.40) 57.93(13.71) 0.394
Median (IOR) 58.61 (18.54) 59.45 (17.33) 59.02 (18.49) 0.382
Smoke <0.001
No 329 (66.20) 185 (96.35) 514 (74.60)
Yes 168 (33.80) 7 (3.65) 175 (25.40)
Diabetes mellitus 0.651
No 391 (78.67) 148 (77.08) 539 (78.23)
Yes 106 (21.33) 44 (22.92) 150 (21.77)
Histology subtype 0.748
Clear cell 319 (64.19) 118 (61.46) 437 (63.43)
Non-clear cell 62 (12.47) 24 (12.50) 86 (12.48)
Unknown 116 (23.34) 50 (26.04) 166 (24.09)
Sidedness 0.489
Right 239 (48.09) 92 (47.92) 331 (48.04)
Left 226 (45.71) 88 (45.83) 314 (45.57)
Both 6 (1.21) 5 (2.60) 11 (1.60)
Unknown 26 (5.23) 7 (3.65) 33 (4.79)
Tumor grade 0.288
Well differentiated 39 (7.85) 22 (11.46) 61 (8.85)
Moderately differentiated 172 (34.61) 68 (35.42) 240 (34.83)
Poorly differentiated 76 (15.29) 21 (10.94) 97 (14.08)
Undifferentiated 18 (3.62) 10 (5.21) 28 (4.06)
Unknown 192 (38.63) 71 (36.98) 263 (38.17)
Staging 0.494
Localized 48 (22.54) 23 (26.74) 71 (23.75)
Regional 40 (18.78) 19 (22.09) 59 (19.73)
Distant 125 (58.69) 44 (51.16) 169 (56.52)
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Table 1 Continued

Variables Male Female Total p-value
Number (%) Number (%) Number (%)
Type of payment 0.347
CSMBS 190 (38.23) 84 (43.75) 274 (39.77)
ucs 129 (25.96) 52 (27.08) 181 (26.27)
SS 25 (5.03) 6(3.13) 31 (4.50)
Other 153 (30.78) 50 (26.04) 203 (29.46)

Footnote: Data are presented as number (n) and percentage (%), unless otherwise indicated. Mean and median
age at diagnosis are presented with standard deviation (SD) and interquartile range (IQR), respectively. Abbreviations:
CSMBS = Civil Servant Medical Benefit Scheme; UCS = Universal Coverage Scheme; SS = Social Security Scheme.
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Figure 1 Kaplan-Meier curves kidney cancer patient’s overall survival
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Table 2 Five-year overall survival rates and median overall survival (OS) times in kidney cancer

patients stratified by age and sex

Age group Median OS 5-Year overall survival rate (%) p-value
(years) (years) (95%Cl) Male Fermele Both
(95%CI) (95%CI) (95%CI)

18-49 . 64.04 74.19 66.32 0.206
(55.22-71.57) (58.22-84.81) (58.74-72.83)

50-59 N 60.73 78.03 66.33 0.020
(51.41-68.82) (65.15-86.62) (58.89-72.74)

60-69 7.25 56.13 59.54 56.98 0.462
(4.33-10.32) (47.31-64.05) (44.06-72.04) (49.41-63.84)

70+ 6.00 50.93 57.93 53.14 0.637
(4.27-7.16) (40.32-60.59) (40.14-72.14) (44.15-61.33)

Total 9.89 58.43 68.30 61.16 0.008
(7.35-11.28) (53.86-62.70) (61.01-74.51) (57.33-64.76)

Footnote: Survival probabilities were estimated using the Kaplan-Meier method.
P-values indicate comparisons between males and females within each age group using the log-rank test.

* Median OS not reached during the follow-up period.
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Figure 2 Kaplan-Meier survival curves stratified by age group (<60 vs. 260 years) in male and

female patients with kidney cancer
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Table 3 Median overall survival time and 5-year survival rates stratified by clinical variables in

patients with kidney cancer

Variables

Median OS (years)
(95%CI)

5-Year OS (%)
(95%Cl)

p-value
(log rank test)

Overall

Gender
Male
Female

Age at diagnosis
<60
60+

Type of payment
CSMBS
ucs
SSS
Other

Smoking
No
Yes

Diabetes mellitus
No
Yes

Histologic subtypes
Clear cell

Non-clear

9.89 (7.35-11.23)

7.80 (6.40-10.47)

*

*

6.50 (4.98-7.49)

10.32 (7.35-12.82)
9.93 (6.24-12.67)
3.41(1.17-11.48)
8.16 (6.29-12.31)

10.81 (7.49-12.82)
6.50 (4.81-9.75)

9.89 (7.35-12.82)
7.18 (5.33-11.47)

*

8.72 (6.40-11.15)

61.16 (57.33-64.76)

0.008
58.43 (53.86-62.70)
68.30 (61.01-74.51)

<0.001
66.34 (61.14-71.01)
55.35 (49.62-60.70)

0.102
63.49 (57.38-68.96)
60.90 (53.12-67.80)
40.22 (22.71-57.14)
61.38 (54.19-67.78)

0.049
62.81 (58.37-66.92)
56.49 (48.71-63.55)

0.398
61.77 (57.43-65.81)
59.16 (50.70-66.65)

0.048

72.97 (68.42-76.98)
67.98 (56.81-76.83)
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Table 3 Continued

Variables Median OS (years) 5-Year OS (%) p-value
(95%ClI) (95%ClI) (log rank test)

Tumor grade <0.001
Well/moderate * 84.46 (79.65-88.22)
Poor/undifferentiated 7.94 (4.18-11.45) 56.48 (47.09-64.83)

Staging <0.001
Localized * 82.51 (70.43-89.99)
Regional 8.13 (4.18-11.29) 55.94 (40-52-67.23)
Distant 1.02 (0.74-1.28) 17.75 (12.24-24.11)

Footnote: Median overall survival time and 5-year overall survival (OS) rates stratified by clinical variables among

patients with kidney cancer. Survival estimates were calculated using the Kaplan—-Meier method, and differences

between groups were assessed using the log-rank test. * Indicates median OS was not reached during the follow-up

period.
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T
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Figure 3 Forest plot from multivariable Cox regression analysis illustrating the independent

effect of clinical and demographic factors on overall survival in kidney cancer patients. Adjusted

hazard ratios (aHRs) with 95% confidence intervals are presented for each factor. A HR above

1 indicates higher risk of mortality
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Technique and efficacy of pain control after major breast surgery
in Srinagarind Hospital

Naruemon Vattanasiriporn, Kanittha Thitinasakul, Aumjit Wittayapairoj, Jedniphat Intrapongpan,
Sasiwan Poorakorn, Pantipha Talsoi, Bussaba Uma
Department of Anesthesiology, Faculty of Medicine, Khon Kaen University

Abstract

The incidence of breast cancer has increased over the years, and breast surgery remains
the mainstay treatment. Effective acute postoperative pain management has a significant impact
on the quality of life. This study aims to evaluate efficacy of pain control management after
major breast surgery in Srinagarind hospital. This retrospective descriptive study was approved
by the institutional ethics committee; we extracted data from patients who underwent major
breast surgery between January 1, 2020, and December 31, 2022. Patients aged over 18 years
and ASA physical status of I-lll were included. Patients who underwent bilateral breast surgery,
breast reconstruction, and incomplete anesthetic records were excluded. Patient demographic
data, type of surgeries, anesthetic techniques, postoperative pain scores, cumulative opioid
requirements, and opioid-related complications were collected in the study. From this study,
302 out of the 523 patients met the inclusion criteria. All the patients were female, with 53.6%
undergoing modified radical mastectomy and 85.4% receiving general anesthesia (GA) alone for
surgery. None to mild pain at the Post-Anesthesia Care Unit (PACU) was reported by 51.9% of
patients. Combining GA with any regional anesthesia (RA) technique significantly reduces the
incidence of severe pain in the PACU. More than 46% of patients who had GA alone reported
severe pain, but only 31.8% who had both GA and RA together (p-value=0.036). From this study,
over half of the patients undergoing major breast surgery in our hospital experience adequate
pain control. The combination of RA with the GA technique improves the acute postoperative

pain relief.
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Faufunsseiuauidnanigdiu (regional
anesthesia; RA) %ﬂLLﬂﬂLﬂm%ﬂﬁﬂ paravertebral
block (PVB) inaila erector spinae plane block
(ESPB) wazimaila pectoral plane block (PEC)
a) Foyasziuanuiavdsngna fvesiniy
(post-anesthesia care unit; PACU) 5’14‘171' 1 hay 2
IR Waz 5) UsinunsideleUonsnnas
Ko warnadiafes lud e1nnseduldendou
(post-operative nausea and vomiting; PONV)
FEAUAIIUINEN (sedation score) Wazn1IEnA
nsngla (respiratory depression) Tnemsanwil
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TinguszasAnan Ao seduanutiadeundumea
siaT PACU uaw Snquszasdses fle seduanaian
TUUABZUTZLANTOINITHIAALA UL LAZIZAY
ANUUINYBLLAaTMALlATBIN1TIEIUAIINIEN
Aeleisy
wiodlefliussdiummuelunsanuil
DuwuuliiUiessnuanuuindienues (self-
report) Ingld numeric rating scale (NRS) pain score
Fafiedaust 0 (ifienanan) s 10 (Wanunitan)
mﬂﬁ?u;ﬁf{’fmzLLﬂﬂizé’ummﬂmLﬁ'amiiwmmma
Wi 4 szeu Town Lifianuuin (NRS = 0), Uan
WBdndee (NRS = 1-3), YamU1unans (NRS = 4-6)
wazUanTuULse (NRS = 7-10) AzUUUAINUINY
Qﬂﬂmﬁuﬁ PACU mmz%u@ﬂ’;m%um nouAINaU
voghe 9asluiud 1 uwagtudl 2 wdsindn
dusudeyarunnizunsndeu loun nsuseliv
ansnduldenIounduinsa (post-operative
nausea and vomiting; PONV) 1 4 syaufe
0 = Lifleans, 1 = flemsidntes, 2 = Jon1s
UAADINITEITNY Wz 3 = Honslasusnsine
1 ad el maUssiiusssuaudada
(sedation score) i 4 5z6u fo 0 = AUSANGIA,
1= dNLﬁﬂﬁaﬂLLﬁiﬂqﬂﬁudw, 2 = MFUUINWG
Fraunsouaniudie way 3 = vdunaoalaan
Uanliffiu vi¥efiugn Tneynazuuusnndy 2
fo1udunizdire@uunniiuly (oversedation)
wazn1sUsziliunmeznan1sela (respiratory
depression) aglinsitasudlefsnsnismele
s 10 ASwsieui
N135180URad 1T uToyaLTIng u
(categorical data) Wnld@uemedUIU Lazsosay
Heyasialles (continuous data) thiauesnoniade
(mean) wagduldosuuansgu (standard
deviation; SD) vi5eAn3i5e1U (median) kagyas

5871198 WA (interquartile range; IQR) %uagjﬁu
nMInsyanemivesteya lin1svemeu Kruskal-Wallis
ey Generalized Estimating Equations (GEE)
lalUsuifleusefuauinseninanguiiugg
AUUTZANTOINTHIAAA UL Lazinadanig
seduanusdn uagnsianisauUlniagunay
wazlunsfinuildlusunsy STATA nesdu 18
lumshiesgideya lnemvuatdudrdgmneats
71 p-value<0.05

NANIIANYN

Tuszagian@nudghediuam 523 51g
fundrsumsndaudlulsmenunasiuaiuns
Tnedsuau 302 918 Wunasinsfndenidiesu
Tunsfiny Feyafiugudszinslunisinuni
wuiauadunamds Gevaz 100) Torgiais
5769 thwiniaae 59.2 Alansu uasAduiinanie
(BMI) 10fE 24.4 nn/u.2 £fhe ASA class Il $oeaz
63.6 Wumsidndug wazsemdoisnug
99nNU9d1U (modified radical mastectomy;
MRM) 508ag 53.6 MINIAALEIUN LazHIdnsow
dimdenTufiua (simple mastectomy with
sentinel lymph node biopsy) Sowaz 38.1 uag
NINFIALEIUL (simple mastectomy) Soeas 8.3
Aednlnglasumaliansssiuauddn uae
MIIANSANLUARIUNAUMETS GA lilesaenaifien
(Sovay 85.4) Inefiiiusdovay 14.6 lasuwmaila
GA $3ufU RA Sawvanduwede paravertebral
block (PVB) Setiaz 8.0 wiAlla erector spinae
plane block (ESPB) fasaz 5.3 wazinain
pectoral plane block (PEC) Sowaz 1.3 4N
Tunsihdniede 120.1 uiit uazUBanaudentigayde
seninwfaede 62.8 faddns famsnedl 1
(Table 1)
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Table 1 Demographic data, surgical data and anesthetic techniques

Variables n = 302
Age (years) 57.6 + 10.8
Gender: Male/Female 0 (0)/302 (100)
Weight (kg) 59.2 + 10.2
BMI (kg/m?) 244 +39

ASA status: I/1I/11l
Type of surgery
Simple mastectomy
Simple mastectomy with sentinel lymph node biopsy
Modified radical mastectomy
Type of anesthesia
GA
GA combined with RA
Paravertebral block
Pectoral plane block
Erector spinae plane block
Surgical time (minutes)

Surgical blood loss (milliliters)

93 (30.8)/192 (63.6)/17 (5.6)

25 (8.3)
115 (38.1)
162 (53.6)

258 (85.4)
a4 (14.6)
24 (8.0)

4(1.3)

16 (5.3)
120.1 £ 39.4
62.8 + 75.7

ASA, American Society of Anesthesiologists; GA, general anesthesia; RA, regional anesthesia.
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Total major breast surgery (n=523)

Exclusion criteria
- Incomplete anesthetic record
- Bilateral breast surgery

- Breast reconstruction

\

Major breast surgery (n=302)

General anesthesia for surgery

Combined technique

. ' v '

None Paravertebral block Pectoral nerve block Erector spinae plane
(n=258) (n=24) (n=4) block (n=16)

| | | |
'

Pain on arrival at PACU

\ Record

Pain before discharge from PACU Morphine consumption

Pain control Complication
with multimodal | - Post-operative nausea
analgesia and vomiting (PONV)

Pain on postoperative day 1 _ Sedation score

¢ - Respiratory complication

Pain on postoperative day 2

Figure 1 Consort diagram
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funInvdsHAALINTUR PACU
wuhitheSesay 52.0 bilonsuin viseuwidinties
Hthesegay 19.5 fsgsunruuinliunan wagithe
$owaz 28.5 HszauauUInguwss agslsiny
adldsunsinnisanainil PACU udh ihe
$ovaz 71.9 Luflonistin wielmdntdesnau

dandune Uiy Fa915197 2 (Table 2) ile
Wisuileumnuuiavdridndnussta 3 sin 91n
miﬁﬂwﬂﬂﬁwumwmmﬂ@masmiﬁaﬁwﬁzgmaaaa
Vaauaai PACU LLazﬁwaQﬂw Fapn5n97t 3
(Table 3)

Table 2 Pain intensity on arrival at PACU and before discharge

Periods Pain intensity (level)
None to mild pain Moderate pain Severe pain
On arrival (%) 157 (52.0) 59 (19.5) 86 (28.5)
Before discharge (%) 217 (71.9) 74 (24.5) 11 (3.6)

None to mild pain (pain score 0-3), moderate pain (pain score 4-6) and severe pain (pain score 7-10).

Table 3 Postoperative pain intensity and pain score varies on the surgical procedures

Variables Simple Simple mastectomy with  Modified radical  p-value
mastectomy sentinel node biopsy mastectomy
(n = 25) (n = 115) (n =162)
Pain intensity level at PACU (%) 0.291
None to mild 3(12.0) 24(20.9) 43 (26.5)
Moderate 12 (48.0) 37 (32.2) 48 (29.6)
Severe 10 (40.0) 54 (46.9) 71 (43.9)
Postoperative pain score at ward day 1 (%) 0.290
None to mild 13 (52.0) 47 (41.0) 73 (45.1)
Moderate 7 (28.0) 53 (46.0) 58 (35.8)
Severe 5(20.0) 15 (13.0) 31 (19.1)
Postoperative pain score at ward day 2 (%) 0.105
None to mild 19 (76.0) 84 (73.0) 113 (69.7)
Moderate 3(12.0) 29 (25.2) 44 (27.2)
Severe 3(12.0) 2(1.8) 5(3.1)

None to mild pain (pain score 0-3), moderate pain (pain score 4-6) and severe pain (pain score 7-10).
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dlowSsudisuanuiinudsifadiug
seriamealianisseiuanuian aznsseiuun
U130 wudnit PACU theiiléfumeidia GA
$2uAU RA nwella dszauanulIngulse
fifuuanasdiofieusunsly GA Weseghaden
ag19iitudAgyN1sana (p-value=0.036) lnany
Sunuifihefilszdummninguussiosas 0, 29.2,
43.7 uay 46.9 Tungu PEC, PVB, ESPB Lay GA
Weseenaien amuasiu egnalsinnm sauanutn

fivofuaslundagnguiu lufinuuansisty
atnafifedAyn19ada Fmsedl 4 (Table 4)

dusudsunanisldleUosununilnly
uiazngumuinauiildiumaiia GA $aufu RA
wualfulduesiuluiinaitesniingulsiu
wella GA Wieeegafen uasegnglsiniu lawy
AULANFNAUOE LT EIAYNISATH wiluga
SYWIIHIAR way 48 FIUMARIER Fam1397i 5
(Table 5)

Table 4 Postoperative pain intensity and pain score varies on the anesthetic techniques

Variables GA GA + PEC GA + PVB GA + ESPB p-value
(n = 258) (n=4) (n = 24) (n = 16)
Pian intensity level at PACU (%) 0.036
Mild 60 (23.3) 3 (75.0) 6 (25.0) 1(6.3)
Moderate 77 (29.8) 1(25.0) 11 (45.8) 8 (50.0)
Severe 121 (46.9) 0(0) 7(29.2) 7(43.7)
Postoperative pain score at ward day 1 (%) 0.447
None to mild 110 (42.6) 2 (50.0) 12 (50.0) 9 (56.3)
Moderate 99 (38.4) 2 (50.0) 11 (45.8) 6 (37.5)
Severe 49 (19.0) 0 (0) 1(4.2) 1(6.2)
Postoperative pain score at ward day 2 (%) 0.844
None to mild 180 (69.8) 3 (75.0) 20 (83.3) 13 (81.3)
Moderate 68 (26.3) 1 (25.0) 4(16.7) 3(18.7)
Severe 10 (3.9) 0(0) 0 (0) 0(0)

None to mild pain (pain score 0-3), moderate pain (pain score 4-6) and severe pain (pain score 7-10). GA, general
anesthesia; PVB, paravertebral block; PECs, pectoral plane block; ESPB, erector spinae plane block.

Table 5 Postoperative total morphine consumption in 48 hours varies on the anesthetic techniques

Variables GA GA + PVB GA + PEC GA + ESPB
(n = 258) (n = 44) (n = 24) (n=4)
Morphine (mg), mean+SD 54+83 22 +5.1 23+29 05+12
Mean difference (95%Cl) references -3.2 (-6.5,0.1) -3.1 (-10.9, 4.6) -4.9 (-8.9, -0.9)
p-value - 0.057 0.426 0.015

GA, general anesthesia; PVB, paravertebral block; PECs, pectoral plane block; ESPB, erector spinae plane block.

No statistically significant between group analyze by generalized linear models (GLMs).
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sz funiuguilfinnfiaalugasehein
WAEVIAIENANAD W1 UTANLA T898HNAB NSAIDs
Fannsedt 6 (Table 6) TnaloTessiidusudn
Tumssefudmseninnisidadmsugtieynau
TumsAnuinunsasndeuluitedum 5 1
Tnelunnzunsndauguuss fe nmznansmela
1 518 Tugfteildsumada GA Iiivsetnafien

Table 6 Perioperative analgesic drug use

daunzunsndeudilisuuse on nnzdeds
dntiosusiuandemy 1 neluitheilsiumaiia GA
sy PVB emsaduléidntiesny 2 selungs
I§uimaila GA ilsagnafien wagnauildsu GA
sy ESPB dauormsaduldendsuiidiolden
Shwnu 1 elungulasuimaia GA Saufiu PVB

Periods

Number (%)

Intraoperative analgesic drugs (before incision)
Paracetamol
NSAIDs
Gabapentin/pregabalin
Intraoperative analgesic drugs (during operation)
Paracetamol
NSAIDs
Opioids
Postoperative analgesic drug
Paracetamol
NSAIDs

Gabapentin or pregabalin

141 (46.7)
1(0.3)
1(0.3)

71(23.5)
111 (36.8)
302 (100)

166 (55.0)
115 (38.1)
0(0)

NSIADs, nonsteroidal anti-inflammatory drugs.

v

anuseNa
nsAnuUilIngUsrasiveUseliuseau

[

AMNUIANAINITHIAR U VLA 1UL (major
breast surgery) gAUANUUIATULAUTZLANUDY
MSHAR wazUsedvsnmassusavimailalunig
JnnsanuUindsunaululssneuiaasuAIuNS
NHANITAN mﬁﬂﬂdWﬂéawﬁwan’ﬂwﬁuw%fu
nsHdalveue AUl (major breast surgery)
Lsiflonn1suan wiedennisuindntesii PACU
dleldimadianssefuanuidnemzdiusniu GA
Frwandnuithefifissfumnstnguusildoensd
Yoddey nmsenuinuinsssuarudanluusas

UszLANUBIn SRR e r0 AU (major breast
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surgery) WansEdagu (simple mastectomy)
MsEdaELY warFaresEs LYuRE
(simple mastectomy with sentinel lymph node
biopsy) wasnsHIFAILYN wavseutndesd
Snuseanuned@iu (modified radical mastectomy;
MRM) laifianuuansnsiueesiidud g nisats
Fadaudstunisdnwneunthiinuin msshdaiidl
msindenwdeseeniuultailisesurnaan
VSN
seauanuhautislaeuiathi 3 seeu e liiun
fauanties Uanlrunans wavuanunn Jeenalinu

11,12

panAINtUN AN TIUTZEIY

ANULANFRY ST AR NISEDA
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WU URNISEIUUIRRUUTIEIEIY
¥1AN1IW6IR (procedure-specific postoperative
pain management, PROSPECT)" Renfumssanis
AMNUIANAINITHIAA LAY VDA UL Lzl
#aNN1752IVUIALUUNANNEIY (multimodal
analgesia; MMA) FaUszneusne Wsumntea NSADs
Wneunley (dexamethasone) NUNLNURY
(gabapentin) saudanisldensnamed (local
anesthetic agent) \fievinan1s RA Sedieidu
drunilsly MMA wuiiy

msenwinuidleldmada RA $aufy
wAlla GA @11150aATEAUAMNUINRLUNSUNAY
HAeeunle wagdaliuulldnanuSununisiten
WAUIANESHUNAINAR %aaamﬂé’mﬁ’usﬁagamﬂ
msanwieuning Auandidiuicslovdves
meadia RA stsluwifiansnsarasansysuauUn
wazUsunaunsldenleUoon >

Tagtuluravandudeutinaia RA
yldududfyres MVA diessfutiandrinn
Wiy wellaadnrigUszaimiusiAva (brachial
plexus block) iiesziutnndmisndelud” wie
wallaanaduUssamiluesa (femoral nerve
block) iesziuthavdshdnasudiom dmdu
nsEdaduy fnada RA Afeiduuinsgiu
(standard) Tunsseiutnvasnsnfsinaiia PVB
FathASATUseAvE Mg MaEMYiIneEnsw U
wndailaunsoatateysvamlodunds (spinal
nerve) @suauian (sensory) matadeulun
ndaile (motor) wagsyuLUsEEMBNNIIMAN
Tugudeafusumisiiviinenis? sgnslsinn
wiadla PVB fifaddadnumaie esainsiuns
Fnenmegdn Indfuievuten (pleura) 3o
Temainnzunsndousuuss 1wu nzauily
\Heviuon (pneumothorax) 14 mATinddnudu
vnansfienn wazdesendernutiung uazgiin
vinansfifiuszaunsalgs Sevilaluunsanndud

finundeuyindy venanmnaia PVB uga
watia RA 31 un ESPB uaz PEC wiafla ESPB
Funsanenniamneiingussrnandnnie erector
spinae ffunsgANdIU transverse process Nakn
919LANANNTAARY18UTEEANATUNSS Lay
fUNT (dorsal and ventral rami) SIMH95EUY
UsgamIuninin Aanenalnves PVB? d@iu PEC
Hunisaeersieniz 2 fumls suvdeusnde
iz%dﬁﬂﬂﬁﬂuLﬁa pectoralis ﬁ'Uﬂangnfa serratus
Woatpurusnuiendulssamssningglase
(lateral branches of intercostal nerve) st
fiaosie szrinandsile pectoralis major waz
pectoralis minor \iearaduusyay medial
pectoral Wag lateral pectoral® dounnainil
anansavinladne wagiisrenumsanwinuinlana
AiflguAes viselddpaniunalla PVB uaginans
faanunsovildiren finnaaendega iesan
Fundsdnenagiu vinlwladndudedlddin
Fnansidianusiugantn > luantuves
Aideiinsiumaiia RA WieTEIUUIANES
nsrdaguL Tnefinnsvi 3 medaiinariudn
Tuheu Tnenadenmadinaeduegiudsvaunisal
WAEAUTIUIYURIEINTNANTS
Tansidfglunisidenyiniinanis RA
dnUsgnsfie anudlanisnieinig lnglaniy
dudszamiinnassusnandiug feihuiisu
AudAnuInaItnd Fadulsramiidssiom
hunhudianududeunnn Tnefnmiusnaduuy
vouduugnidsdasdusyam supraclavicular
WULIIINVIBUTTEMAIUAD (cervical plexus)
éauﬁmﬂfm’%nmméﬁu’lummLéf'mmgmﬁysmim
wLsUhUeuduUsEaN sz 9ElASe anterior
branches of intercostal nerve) Seduanil 3 84 6
(3% to 6" thoracic; T3-T6) TuvausiRamianng
Funenvouduugnidssnguausiudises
dulszamszningdlassseauand 3 89 6 (lateral
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branches of intercostal nerve from T3-T6)
ﬁ?umaﬂaﬁﬁﬁﬂU%L’mﬁﬂLL%QﬂLgENI@EJLé’uﬂixmw
medial brachial cutaneous 1V 1wUTEEN
brachial waglduuszan intercostobrachial
wavdmdunduiendreniienalduuiniiu
wazgnyaeluseninensindn laun nduile
pectoralis major e pectoralis minor QﬂLg*&N
petdulszay medial pectoral waz lateral
pectoral WrLsANIIEUsEAM brachia*a1ndl
nandesuazsiulainnieinie wagdulsyaim
Fandoinaiusiuiirnusudeu 3diananse
Fenihimanis RA ilsanadafieniiesziu
AUIAN (anesthesia) dmTurndn g vasinuy
desnldanunsoaseunaudulssamitundes
Wnaaghuallgiavan wada RA Sedimmumanze
weeiisslomlundesnshudunilaitdusyavsam
Tun1558 U IANSENFAAIULLNY
wilunsfnwiwuigihedeses 52 16
Sunsdanismuandiiuszanianie fa
Uamdsrhdausn3uiivesiniluseaulaiam vide
Untdoe wimnuasluyunduiuasnuingadlztae
Yovay 48 AdmnuumUiunanadesuus dady
wddnAmslisumsiauluounn Tnegide
maindl 2 Yadedionaiinussavsamnisssiutan
I§Eaule dasousn fe mstmedia RA 1132
Samsenuuavdnseindadnualinniu gl
nsAnwEiiiedesay 14.6 Wiy nswauly
IUIANTID1RBABUINATASAIUATENTN
ANUAAYVDINIFANNITAINUINFINTUNITHIGA
Wuy mMsvfuiidmduriinonis RA iean
AnuuLLulunsldiesndn saufensilnely
wavaseenusiulalunsiinanis RA afiafild
Fudou wu PEC wse ESPB unddeyqunvdlu
gty LﬁaLLﬁﬂzymmwmmLmausuaqgl,%mmfg
s RA Tilsiifipane Jadeiiaes fie msdaaduli
mstheuihaiuganidsalinntumumsnms
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MMA 1agianignisieniuea way NSAIDs 39
Yagtudainmslddesninnans

dyuna

innneSiwesiherithsumehislve)
yousuulsmeunanuniunasanunm
Anudulnlaegafisane Uselewiveanisly RA
53U GA AeMstasussmANuiuUmdeundu
Tapgnefiuseansnn uasiinuiliudisanuSune
n5leleToogAndInisuien

JolduBuUY

Usymsusn msenenidunsansndeunds
MltitadunmuedmamesEAUANLUINREUNAY
flsianansamunuld Usensitaes Faaszazim
msAnwintuluteiiinnssyunues COVID-19
Fsoradamansznusiesuugthedniunsinm
dleieusuanmumsaiunilulssmenuna Usennsii
anu manwiidownadegnefidn leeewelundu
RA 9019 9HanoNadNSUDINISANEN MNFBINS
iunadnsaausleviived RA fidaiau Aasvinas
NARBILUVEY WazdinguAluAl (randomized
controlled trial %38 RCT)
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Efficacy of lidocaine spray, either alone or in combination with anti-inflammatory
throat spray, in alleviating discomfort during unsedated
esophagogastroduodenoscopy: A double-blind randomized controlled trial

Arunluk Buranathawornsom®, Chalermrat Bunchorntavakul?
'Gastroenterology and Hepatology, Department of Medicine, Yala Hospital
“Division of Gastroenterology and Hepatology, Department of Medicine, Rajavithi Hospital

Abstract

Controlling patients’ pain during Esophagogastroduodenoscopy (EGD) is a fundamental
factor in increasing patient satisfaction, reducing discomfort, and improving patient cooperation.
Although lidocaine spray is a common and safe anesthetic option for unsedated EGD, endoscopists
continue to seek ways to improve the preparation process before the EGD procedure. This
study aimed to compare patient satisfaction, pain, and discomfort between the use of lidocaine
spray alone and in combination with anti-inflammatory throat spray. This prospective, randomized
clinical trial was conducted at Yala Hospital, Yala, Thailand between January 2024 and May 2024.
Patients were randomly assigned to one of two groups: one received only a lidocaine spray
(Group A), while the other received a combination of lidocaine spray and an anti-inflammatory
throat spray (Group B, using Benzydamine Hydrochloride). After the procedure, patients rated
their satisfaction, pain, and discomfort on a numerical scale from 0 to 10. A total of 100 subjects
were randomized to receive either Lidocaine Spray alone (n=50) or a combination of Lidocaine
Spray and an Anti-inflammatory Throat spray (n=50). The patient satisfaction score (Group A:
median (IQR) 10 (9,10); Group B: median (IQR) 9 (9,10); p=0.248), pain score (Group A: median
(IQR) 3 (1,5); Group B: median (IQR) 2.5 (0,5); p=0.624) and discomfort score (Group A: median
(IQR) 3 (1,5); Group B: median (IQR) 3 (2,5); p=0.203) were not significantly different between
the groups. Adverse events, including sore throat, bitter taste, nausea, and vomiting, were lower
in group B, though the differences were not statistically significant. This study concludes that
both methods have similar effects on patient satisfaction, pain and discomfort. Therefore,
preparation for EGD using lidocaine spray alone remains a safe and effective approach to local
anesthesia. Adding an anti-inflammatory throat spray may be an option to help reduce certain
adverse events.

Keywords: esophagogastroduodenoscopy; lidocaine spray; anti-inflammatory throat spray;
unsedation
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Introduction

Esophagogastroduodenoscopy (EGD)
is an important and widely used diagnostic
and therapeutic procedure for evaluating
disorders of the upper gastrointestinal tract'”.
However, inserting the endoscope through the
pharynx into the digestive tract can cause
significant discomfort and pain for patients
due to the activation of the gag reflex,
especially when they are conscious™.
Therefore, there are preparation steps before
performing an EGD, which can be done using
local anesthesia for the pharynx, intravenous
sedation, or a combination of both. The
advantage of using local anesthesia is that it
helps avoid adverse cardiovascular and
respiratory events associated with intravenous
sedation, such as aspiration, respiratory
depression and cardiac event, particularly in
patients with coronary artery disease, the
elderly, and those with obesity"™.

Currently, in Thailand, lidocaine spray
is commonly used as a safe and convenient
option for preparing patients for EGD without
sedation. However, its bitter taste can cause
throat irritation when swallowed. Several
studies have compared different local
anesthetic techniques, such as viscous
lidocaine, lozenges, lollipops, and lidocaine
spray, but it remains unclear which method
is the most optimal'®"*. A meta-analysis study
found that the use of lidocaine spray had
higher satisfaction scores compared to viscous
lidocaine, but there was no significant
difference in pain and discomfort levels'.

Notably, topical lidocaine itself can also cause

significant discomfort and throat irritation in
many patients. Moreover, it provides only
short-term anesthetic effects and lacks anti-
inflammatory properties, which may lead to
irritation and inflammation caused by
mechanical stimulation during endoscope
insertion. Consequently, patients may develop
sore throat and experience discomfort
associated with EGD.

An anti-inflammatory throat spray is
a topical non-steroidal anti-inflammatory drug
(NSAID) that inhibits the production of
prostaglandins, helping to reduce pain and
inflammation in the oral cavity and throat. A
previous randomized study found that the use
of benzydamine hydrochloride sprayed in
patients undergoing elective surgery with a
laryngeal mask airway significantly reduced
postoperative sore throat and increased
patient satisfaction compared to the placebo
group'’. The combined use of an anti-
inflammatory throat spray with lidocaine spray
may provide a synergistic effect in alleviating
discomfort in both the short and long term.
This combination may help reduce post-EGD
sore throat and enhance patient satisfaction,
particularly among those undergoing the
procedure without sedation.

To date, no randomized trial has
compared the use of lidocaine spray alone
with its combination with a throat inflammation-
reducing spray in patients undergoing EGD
without sedation. Therefore, we designed this
randomized trial to improve patient satisfaction,
reduce pain, and alleviate discomfort during

the procedure.
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This study aimed to compare the patient
satisfaction, pain, and discomfort between
lidocaine spray alone and combination with
Anti-inflammatory throat spray.

Materials and Methods
Study design and participants

This prospective, double-blind,
randomized controlled study was conducted
at Yala Hospital, a tertiary care hospital in Yala,
Thailand from January 2024 to May 2024. The
study protocol was approved by the office of
the Yala Hospital Ethics Committee for Human
Research (EC approval No. 07/2567) and
registered with the Thai Clinical Trial Registry
(TCTR) under the identifier TCTR20250329002.
Adult patients (aged > 15 years old) who came
for EGD for diagnostic purposes without
intravenous sedation at Yala Hospital were
eligible for enrollment. Subjects with any one
of the following criteria were excluded from
the study: (1) head and neck cancer patients;
(2) previous surgery of the upper aerodigestive
tract; (3) corrosive ingestion; (4) pregnant;
(5) contraindications for EGD; (6) allergy to
medications, lidocaine, or NSAID; (7) psychiatric
problem; (8) neuromuscular disorder; or
(9) emergency conditions or with unstable vital

signs.

Randomization and Interventions

All patients were fully informed of the
objectives of this study. Written informed
consent was obtained from each patient

before randomization.
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Eligible patients were randomized into
either a lidocaine spray alone (Group A) or a
lidocaine spray combination with anti-
inflammatory throat spray (Benzydamine
hydrochloride; Difftam Forte®) (Group B).
Randomization was performed in blocks 1:1
of 20 persons per each group and patients
were enlisted to one of the two groups. The
medication was administered by one of three
endoscopy nurses, who took turns and were
blinded to patient group allocation. The
medication bottles were masked and labeled
only as Al and A2 for Group A, and B1 and B2
for Group B, without revealing their contents.
The spraying technique was standardized
across all patients. Bottle 1 (either Al or B1)
was sprayed with two puffs each to the left,
right, and center of the oropharynx using a
tongue depressor, followed by Bottle 2 (either
A2 or B2), using the same technique. The
procedure was followed by a waiting period
of approximately 5 minutes before starting
the endoscopy.

Group A consisted of Bottle Al,
containing 0.9% normal saline, and Bottle A2,
containing lidocaine spray (Xylocaine Spray
10%, AstraZeneca; 1 puff = 10 mg lidocaine).
Group B consisted of Bottle B1, containing
benzydamine hydrochloride spray, and Bottle
B2, containing lidocaine spray (Xylocaine Spray
10%, AstraZeneca; 1 puff = 10 mg lidocaine).

EGD was performed by a single
gastroenterologist, having experience with >
1,000 EGDs, accompanied by a second
endoscopy nurse (a registered nurse skilled in

assisting endoscopists performing endoscopies).
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The endoscopist and second endoscopy nurse
were blinded to the allocation group. A Fujifilm
video gastroscope (EG-760R, Fujifilm Holdings
Corporation, Tokyo, Japan) was used for all
patients. Each procedure was monitored
according to standard protocols, including
blood pressure measurement, heart rate
monitoring, single-lead electrocardiography
(ECG), and oxygen saturation assessment. No
premedication was administered before the
endoscopy.

After completing the endoscopic
examination, the research assistant administered
a questionnaire. Patient satisfaction, pain, and
discomfort were assessed using a Numerical
Rating Scale (NRS) ranging from 0 to 10.
Satisfaction was rated from 0 (no satisfaction)
to 10 (extreme satisfaction). Pain was rated
from 0 (no pain) to 10 (pain as bad as it could be).
The discomfort was rated from 0 (no discomfort)
to 10 (the worst discomfort imaginable).

The endoscopist’s satisfaction was
categorized as follows: 1 = very satisfied, 2 =
satisfied, 3 = neutral, and 4 = not satisfied.
Patient tolerance to the procedure was rated
by the endoscopist as follows: 1 = excellent,
2 = good, 3 = neutral, and 4 = poor. The ease
of endoscope insertion was assessed as
follows: 1 = very easy, 2 = easy, 3 = neutral,
and 4 = difficult.

The duration of the endoscopy procedure
was recorded in minutes, starting from the
insertion of the endoscope through the mouth
until its withdrawal. Successful endoscopy was
defined as completing the procedure without
the need for additional intravenous sedation.

Adverse events included changes in
vital signs, such as hypertension or hypotension
(an increase or decrease in blood pressure by
20% from baseline), tachycardia or bradycardia
(an increase or decrease in heart rate by 20%
from baseline), and oxygen desaturation (SpO2
< 90%). Other symptoms, such as sore throat,

nausea, or vomiting, were also recorded.

Outcomes

The primary endpoint of the study
was to compare the patient satisfaction, pain,
and discomfort between lidocaine spray alone
and in combination with anti-inflammatory
throat spray throat. Which was assessed by
intention-to-treat (ITT) and per-protocol (PP)
analyses. All randomized patients were
included in the ITT analysis. Patients who were
switched to the intravenous sedation group
were excluded from the PP. The secondary
endpoint was the endoscopist’s satisfaction,
the endoscopist’s perception of the patient’s
tolerance, ease of endoscope insertion,
procedure duration, successful endoscopy,

and adverse events.
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113 Patients undergoing unsedated EGD

Excluded (n=13)

* Not meeting inclusion criteria (n=9)

® Declined to participate (n=4)

Randomization (n=100)

[ Allocation ]

Lidocaine spray alone (n=50)

Discontinued intervention
(Patients asked to change to

Follow up

sedation) (n=1)

[ Analysis ]

Analyzed (n=49)

Anti-inflammatory throat with

lidocaine spray (n=50)

Analyzed (n=50)

Figure 1 Flow chart of patient enrollment

Statistical analysis

The sample size calculation was
based on a previous study. The patient
satisfaction after using lidocaine spray before
undergoing EGD without anesthesia was
89.6%" and the incidence of preventing sore
throat in postoperative patients who used
Anti-inflammatory Throat spray as a preventive
measure before intubation was 47.5%"". Our
sample size estimation was 18 for each group,
given a power of 80% and a confidence level
of 95%, assuming a 20% loss to follow-up.
From the calculation, the total sample size
needed to be more than 44 patients.

The data are expressed as mean =+
standard error of the mean for normally
distributed variables and as median
(interquartile range, IQR) for non-normally

distributed variables. Statistical analysis was
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performed using the chi-square test and
Fisher’s test for categorical data, and the
Mann-Whitney U-test was used for continuous
data. The data were analyzed using both the
intention-to-treat and per-protocol analyses.
A p-value < 0.05 was considered to be
statistically significant. All statistical analyses
were performed using STATA MP 18.

Results
Baseline characteristics of patients

From January 2024 and May 2024, 113
patients with underwent diagnostic EGD were
assessed for eligibility. Of these, 100 were
enrolled and randomized to receive one of
two groups. Fifty patients were assigned to
groups A and 50 patients to group B. A total
of 99 patients successfully completed the

protocol, 49 in the group A and 50 in the group
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B. The flow chart for patients enrolled in the
study is shown in Figure 1. The baseline

characteristics of the two groups were not

Table 1 Baseline characteristics of subjects in the two groups

significantly different (Table 1). One patient in

group A was switched to intravenous sedation.

Baseline characteristics Lidocaine spray Combination with p-value
alone anti-inflammatory
(Group A) (Group B)
(n=50) (n=50)
Age (years), mean + SD 49.64+17.45 55.34+17.58 0.107
Male gender, n (%) 21 (42%) 18 (36%) 0.539
BMI (kg/m?), median (IQR) 23.25 (20.6, 26.6) 24.65 (21.3,27.3) 0.393
SBP (mmHg), median (IQR) 135.5 (127,154) 141.5 (129,163) 0.191
DBP (mmHg), mean + SD 83+10.433 82.5+11.355 0.819
HR (bpm), median (IQR) 74 (67,82) 77 (70,86) 0.408
RR (bpm), median (IQR) 20 (20,20) 20 (20,20) 0.552
Sat (%), median (IQR) 100 (99,100) 99 (99,100) 0.417
Smoking > 1 pack/week, n (%) 8 (16%) 4 (8%) 0.218
Alcohol > 1 day/week, n (%) 5 (10%) 1 (2%) 0.092
ASA class
Class I, n (%) 27 (54%) 26 (52%) 0.601
Class I, n (%) 23 (46%) 23 (46%)
Class Ill, n (%) 0 (0%) 1 (2%)
Prior EGD, n (%) 15 (30%) 16 (32%) 0.829
Indication 0.639
Dyspepsia, n (%) 26 (52%) 26 (52%)
Upper gastrointestinal hemorrhage, n (%) 2 (4%) 1 (2%)
Variceal screening, n (%) 7 (14%) 3 (6%)
Gastroesophageal reflux disease, n (%) 6 (12%) 7 (14%)
Anemia, n (%) 7 (14%) 8 (16%)
Peptic ulcer, n (%) 2 (4%) 3 (6%)
Other, n (%) 0 (0%) 2 (4%)

Abbreviations: BMI, body mass index. SBP, systolic blood pressure. DBP, diastolic blood pressure. HR, heart rate.
RR, respiratory rate. Sat, oxygen saturation. ASA class, American Society of Anesthesiologists (class I: normal healthy
patient, class Il patient with mild systemic disease, class Ill: patient with severe systemic disease)

Evaluation of unsedated upper gastrointestinal

endoscopy

The patient satisfaction, pain score,
and discomfort by ITT and PP analysis were

not significantly different between groups

(Table 2). However, one participant who had
received group A could not tolerate the
procedure and had to proceed with the

intervention under sedation.
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There is no statistically significant
difference in endoscopist satisfaction, patient
tolerance to the procedure, and the ease of
endoscopy insertion for the endoscopist part
(Table 3). The median procedure times of EGD
were similar in both groups. Intra- endoscopic
oxygen desaturation was identified in one
patient in Group B but this difference was not
statistically significant. The common adverse

events included bitter taste, sore throat which
were found in both groups he common
adverse events included bitter taste and sore
throat, which were found in both groups. The
trends of sore throat, bitter taste, nausea, and
vomiting were lower in group B; however, they
were not statistically significant. Documented

side effects are shown in Table 4.

Table 2 Differences in pain and situation during endoscopy, across different analytical methods

Participants (Intention-to-treat (ITT) analyses) Group A (n=50) Group B (n=50) p-value
Patient’s satisfaction median (IQR) 10 (9,10) 9 (8,10) 0.248
Pain score median (IQR) 3(1,5) 2.5(0,5) 0.624
Procedural discomfort median (IQR) 3(1,5) 3(2,5) 0.203
Participants (Per-protocol (PP) analyses) Group A (n=49) Group B (n=50) p-value
Patient’s satisfaction median (IQR) 10 (9,10) 9 (8,10) 0.171
Pain score median (IQR) 3(1,5) 2.5(0,5) 0.522
Procedural discomfort median (IQR) 3(1,4) 3(2,5) 0.148
Table 3 Evaluation of unsedated upper gastrointestinal endoscopy
Evaluation Group A Group B p-value

Complete endoscopy, n (%) 50 (100%) 50 (100%) 0
Switched to sedation, n (%) 1 (2%) 0 (0%) 0.310
Procedure duration, median (IQR), minutes 4(3.4,5) 3.7 (3.2,4.5) 0.590
Endoscopist’ satisfaction 0.171

- Very satisfied 36 (72%) 35 (70%)

- Satisfied 12 (24%) 9 (18%)

- Neutral 1(2%) 6 (12%)

- Not satisfied 1(2%) 0 (0%)
Patient tolerance to the procedure 0.536

- Excellent 33 (66%) 30 (60%)

- Good 13 (26%) 14 (28%)

- Neutral 3 (6%) 6 (12%)

- Poor 1 (2%) 0 (0%)
Ease of endoscope insertion 0.618

- Very easy 40 (80%) 38 (76%)

- Easy 7 (14%) 8 (16%)

- Neutral 2 (4%) 4 (8%)

- Difficult 1 (2%) 0 (0%)

J Med Health Sci Vol.32 No.2 August 2025
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Table 4 Endoscopy outcome

Endoscopy Group A Group B p-value

Change BP > 20% of BL 9 (18%) 5 (10%) 0.249
Change HR > 20% of BL 21 (42%) 16 (32%) 0.3
Sat drop < 90% 0 (0%) 1 (2%) 0.315
Adverse events

Sore throat 15 (30%) 13 (26%) 0.656
Bitter taste 33 (66%) 27 (54%) 0.221
Nausea 10 (20%) 4 (8%) 0.084
Vomiting 1 (2%) 0 (0%) 0.315

Abbreviations: BP, blood pressure. HR, heart rate. Sat, oxygen saturation.

Discussion

In general, topical anesthesia is
typically used before performing unsedated
EGD'. Currently, lidocaine spray is commonly
used as a safe and convenient option for
preparing patients for EGD without sedation.
Many publications report the use of different
local anesthetic preparations for EGD such as
viscous lidocaine solution, lozenges, lollipops,
and nebulized lidocaine'*® but the efficacy
and tolerability of these techniques are still
under debate. A previous randomized study
found that the use of benzydamine
hydrochloride sprayed in patients undergoing
elective surgery with a laryngeal mask airway
significantly reduced postoperative sore throat
and increased patient satisfaction compared
to the placebo group'’. This study is using an
anti-inflammatory spray in combination with
lidocaine spray, which is a commonly used
method today, with the aim of increasing
patient satisfaction, reducing pain, and
alleviating discomfort during the procedure.

This study founds that the patient
satisfaction, pain score, and discomfort were

similar and no statistically significant differences
were found in the endoscopist’s satisfaction,
patient tolerance to the procedure, and the
ease of endoscopy insertion for the
endoscopist. The trend of adverse events,
including sore throat, bitter taste, nausea, and
vomiting, appeared to be lower in Group B.
Particularly for nausea, where the p-value was
0.084, increasing the sample size could
improve the ability to detect a true difference
and potentially result in statistical significance.
However, these differences did not reach
statistical significance in this study. Therefore,
adding an anti-inflammatory throat spray to
lidocaine spray before EGD to reduce patient
discomfort and improve patient satisfaction
remains unclear and further research with
larger sample size may be required. Discomfort
during unsedated EGD is likely multifactorial.
Topical anesthetic and anti-inflammatory
agents can alleviate just a portion of the pain
and discomfort, but issues such as gag reflex,
pharyngeal pressure, stomach gas distension,
fear, and anxiety remain unaddressed. There

were several limitations in this study. First,
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there was no previous study to guide the
appropriate dose and timing of anti-
inflammatory throat spray. In this study, six
puffs of anti-inflammatory Throat spray were
sprayed on the oropharynx based on the
manufacturer’s recommended dose of 2-4
sprays directly onto the sore/inflamed area.
Increasing the amount of anti-inflammatory
throat spray sprayed on the oropharynx may
improve patient outcomes. However, any
increase in the amount of benzydamine
hydrochloride used should be weighed against
any potential risk of side effects. Moreover,
EGD is a brief procedure, whereas the anti-
inflammatory throat spray, despite its rapid
onset, may require several minutes to achieve
its maximal analgesic and anti-inflammatory
benefits. Second, this investigation is a
randomized double-blind trial; however, the
cohort of patients administered normal saline
spray may have discerned the treatment due
to the distinct taste of NSS, which differs from
the mint-flavored benzydamine hydrochloride
spray. Third, this study was conducted at a
single center, where the environment,
resources, and patient characteristics may
differ from those of other locations.
Additionally, the procedure was performed
by a single endoscopist, whose experience
and technique may vary from other physicians,
potentially affecting the outcomes. Finally,
adding Difflam incurs additional costs. A cost-
effective analysis is valuable information for
practicing physicians to justify treatment

decisions.
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Conclusions

Both methods were safe and effective
in producing local anesthesia and were liked
by patients. The trends of adverse events were
lower in Lidocaine spray combination with
Anti-inflammatory Throat spray group.
Therefore, preparation for EGD using lidocaine
spray alone should remain safe and effective
in producing local anesthesia, but adding anti-
inflammatory throat spray might be an option
to help reduce some patient side effects

however, they were not statistically significant.
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Association between possible sarcopenia, peripheral neuropathy,
and the risk of falls in patients with type 2 diabetes mellitus
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Abstract

Type 2 diabetes is a health problem that affects various systems of the body, especially
the muscular and nervous systems. Sarcopenia is common in diabetic patients and may increase
the risk of peripheral neuropathy and falls, which affect quality of life and can lead to serious
complications. This retrospective study aimed to study the relationship between possible
sarcopenia peripheral neuropathy and the risk of falls in patients with type 2 diabetes. The
sample consisted of 455 patients diagnosed with type 2 diabetes for 5 years or more and were
aged 50 years or older and received treatment between October 1, 2023 and September 30,
2024. The study used medical record review and statistical data analysis using ready-made
programs, including frequency, percentage, mean, standard deviation, and analysis of the
relationship using Pearson Chi-square, Fisher’s exact test, and Multiple logistic regression. The
results showed that 31.6% of the patients had sarcopenia, 17.8% had neuropathy, and 47.5%
were at risk of falls. Sarcopenia was associated with neurological deficits (p=0.014) and falls risk
(p<0.001). Multiple logistic regression analysis showed that those with sarcopenia were
approximately 2.11 times more likely to fall than those without sarcopenia (OR = 2.11; 95% Cl:
1.26, 3.55; p=0.005). Therefore, surveillance and development of preventive measures, such as
exercise and nutritional care, are important to reduce the risk and improve the quality of life
of patients. These findings support the integration of sarcopenia screening into routine diabetes

care to reduce fall risk.
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Table 1 General characteristics of the subjects (n=455)

Characteristics

Total

Male

Female
Age (years, mean + SD)
Body mass index (kg/m?, mean + SD)
Duration of diabetes diagnosis (years, mean + SD)
Fasting blood glucose level (mg/dL, mean + SD)
Average blood glucose level (%, mean + SD)
Right-hand grip strength (kg, mean + SD)
Left-hand grip strength (kg, mean + SD)
Diabetic neuropathy

No

Yes
Diabetic retinopathy

No

Yes
Kidney disease

No

Yes
Smoking status

Non-smoker

Former smoker

Current smoker
Underlying diseases

None

Present
Fall risk

No

Yes

206 (45.3%)
249 (54.7%)
65.9 £ 8.4
259 +4.2
135 + 8.0
154.0 + 68.7
78 +1.8
249 + 8.6
239 +88

374 (82.2%)
81 (17.8%)

407 (89.5%)
43 (10.5%)

337 (74.1%)
118 (25.9%)

368 (84.9%)
55(12.1%)
32 (7.0%)

23 (5.1%)
432 (94.9%)

239 (52.5%)
216 (47.5%)

amzsnanduniietiosiimevanglugihe
Wi 2 9nmsUssdiummeinanduidotion
finamang Feowuulszidiu SARC-F wui gie
Tsawvuadind 2 dndvgfsiedlunguides Tned
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W 311 AU (Fosay 68.4) vaueTNNdnagly
naudswan MvRIanauiiateeiiduu 144 Ay
(Feaz 31.6) faAN51991 2 (Table 2)
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Table 2 Assessment of sarcopenia

Variable n %
Not risk (SARC-F < 4) 311 68.4
Risk (SARC-F = 4) 144 31.6

AT USsE s nand o tios
Fimevane amedangUszamidon uasauEs e
mavnédlugihoummusiien 2 nnkamsiese
auduiudserindadefiAsades laud e
UaneUszamidon uazaudessonisundu fu
mwmaﬂﬁmLﬂf@ﬁaaiu@ﬁaaLUﬂmaﬂu%ﬁmﬁ 21pe
19afi@ Chi-square test WANITILATIZUANUIN
amzlansUszamideuiinnuduiusfuniig
wnandaitetioeiinamneecnaditddymaain
(X?=6.09, df=1, p=0.014) Imﬂq'mﬁﬁmw

Uaneuszamideniiinandnieundiies Sovaz
14.79 uaznduilsiiinnzuaeuszamidond
wanduiiiound Sesar 85.21 uananil wuin
Audeesanisunduiinnuduius funiaz
wandruilovesfiaanuisedreditoddy
meatialuszRuas (X°=54.7, df=1, p<0.001) lng
nauilaifienuidesionismnduiinnzandude
Uni fevaz 64.31 vauzdinguiiiianudease
nsundy Snnszmandwideunitesay 35.69
§3915197 3 (Table 3)

Table 3 Analysis of the relationship using Chi-square test between sarcopenia, peripheral

neuropathy, and risk of falls in patients with type 2 diabetes (n=455)

Associated factors Normal muscle mass (n, %) Sarcopenia (n, %)  Chi-square (X°)  p-value
Diabetic neuropathy 6.09 0.014
No 265 (85.21) 109 (75.69)
Yes 46 (14.79) 35 (24.31)
Risk of falls 54.7 <0.001
Not risk 200 (64.31) 39 (27.08)
Risk 111 (35.69) 105 (72.92)

Haveiiduiusiunmzinanduietos
ﬁmwmaiué’ﬂammmmmﬁmﬁ 2 ANANIT
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fMonanazfiasuuy SARCF > 4 mﬂﬂ’jmfcjuﬁ
TaiflaudesUsyanns 2.11 wh (OR=2.11; 95%
Cl: 1.26, 3.55; p=0.005) &IUNAAIN WA B¢
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dhanaluden pnuudausandwdedvie ane
Uaneuszamidon nzuvnutiunn azlsale
sguysts TsnUsedindun lifldeddymnsadin
Jeldarunsaaguldndianuduiusduaswuy
SARC-F
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Comparative study of lower-dose 10% intravenous dextrose (15 g and 20 g)
versus standard 50% dextrose (25 g) in achieving euglycemia during
hypoglycemia treatment

Kanjanee Wachirarangsiman, Sivanath Peeracheir
Department of Emergency Medicine, Somdejphrajoataksinmaharaj Hospital

Abstract

Hypoglycemic patients treated with a rapid intravenous bolus of 50% dextrose often have
higher post-treatment blood glucose levels compared to those receiving 10% dextrose, potentially
causing adverse effects such as rebound hypoglycemia and increased glycemic variability. This
prospective, non-blinded, non-randomized cohort study with sequential group allocation
compared the proportion of post-treatment euglycemia and volume overload within 24 hours
among adult patients (=18 years) treated for hypoglycemia in the emergency department (ED)
or by the emergency medical service (EMS). Patients were divided into three groups: Group 1. 10%
dextrose, 15 g; Group 2. 10% dextrose, 20 g; Group 3. 50% dextrose, 25 g. The proportions of
patients achieving euglycemia (defined as capillary blood glucose [CBG] 80-180 mg/dL) at 15
and 60 minutes were analyzed using difference in proportions analysis. Multilevel multivariable
regression was used to assess CBG, volume overload, and post-bolus hyperglycemia (CBG >180
meg/dL) and hypoglycemia (CBG <80 mg/dL), adjusting for confounders and intrapersonal
correlations. Each group included 55 patients. At 15 minutes, the differences in the proportions
of patients achieving euglycemia were 60.0% (95% Cl = 45.2-74.8; p<0.001) for the 15 g group
and 30.9% (95% Cl = 13.2-48.6; p=0.001) for the 20 g group. The mean CBG levels were euglycemic
for the 15 g and 20 g groups but hyperglycemic for the 25 g group (p<0.001). Hyperglycemia
risk was reduced by -65.8% for the 15 g group and -40.4% for the 20 ¢ group. Volume overload
was similar for the 15 g, while the 20 g groups had statistically significant lower than the 25 ¢
group (-4.9%; p=0.007). These findings suggest that using 10% dextrose (15 ¢ and 20 g) was more
effective than 50% dextrose (25 ¢) at achieving euglycemia and reducing hyperglycemia, without

increasing volume overload.

Keywords: hypoglycemia; hyperglycemia; hypertonic glucose solutions; emergency departments;
diabetes mellitus
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Introduction

Severe hypoglycemia has traditionally
been treated with an intravenous bolus of
50% dextrose. Recently, there has been an
increasing trend toward using lower-
concentration solutions, such as 10% and 20%,
with recommended doses ranging from 10 to
25 ¢'™ Studies have suggested that 10%
dextrose may be as effective as 50% dextrose
in reversing hyposglycemia. However, treatment
with 50% dextrose is linked to higher post-
treatment blood slucose levels, which may
increase the risk of rebound hypoglycemia
due to increased insulin release™”.

Maintaining euglycemia after treatment
is crucial because glycemic variability has been
linked to oxidative stress, endothelial
dysfunction, and apoptosis, contributing to
higher mortality and longer hospital stays in
critically ill patients”. Itis also an independent
risk factor for diabetic complications beyond
HbAlc levels’. Therefore, hypoglycemia
management should aim to restore blood
glucose to the euglycemic range while
avoiding both hyperglycemia and recurrent
hypoglycemia. Current guidelines vary in
recommending dextrose concentrations from
10% to 50% with doses of 10-25 ¢"**'. While
50% dextrose poses a higher risk of tissue
injury from extravasation due to its osmolarity”,
10% dextrose is safer but requires larger
volumes, which may be problematic for
patients with fluid restrictions such as those
with chronic kidney disease or heart failure.

Previous studies have compared

different glucose concentrations and doses,

J Med Health Sci Vol.32 No.2 August 2025

focusing either on recovery of mental status™"
or on broader outcomes such as admission
rates, length of stay, and mortality’. However,
to date, no study has directly assessed their
effectiveness in achieving euglycemia and the
associated risk of volume overload, particularly
when larger volumes of 10% dextrose are
administered. Therefore, the primary aim of
this study was to compare the effectiveness
of administering 15 g and 20 g of 10% dextrose
versus 25 ¢ of 50% dextrose in restoring
euglycemia. Secondary outcomes included
the evaluation of mean capillary blood
glucose levels after treatment and the
incidence of volume overload within 24 hours.

Materials and Methods
Study design

This was a prospective, non-blinded,
non-randomized therapeutic cohort study with
sequential group allocation that included adult
patients (aged =18 years old) who received an
intravenous bolus of dextrose for hypoglycemic
episodes, either at the Emergency Department
(ED) of Somdejphrajoataksinmaharaj General
Hospital, Thailand (with an annual ED census
of approximately 48,000 visits) or by the
hospital’s Emergency Medical Service (EMS)
team before being transferred to the hospital’s
ED. Randomization was not chosen because
it was felt that it could have caused confusion
among the healthcare providers, who needed
to select between the three regimens for
treating hypoglycemia, a medical emergency,
and as we believed such confusion might have

led to deviations from the treatment protocol.
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Therefore, we opted for a sequential group
allocation approach, completing data
collection for one group before proceeding
to the next. This method ensured better
adherence to the protocol and facilitated a
smoother workflow for the healthcare
providers. The study period was from December
2023 to September 2024. Ethical approval was
obtained from the hospital’s ethics committee
and the study was registered with the Thai
Clinical Trials Registry (no. TCTR20240404005).
Sample size

The sample size was calculated using
data from a pilot study conducted in the
hospital’s ED to investigate post-treatment
euglycemia across three regimens, with 10
patients per group. The pilot study showed a
post-treatment euglycemia rate of 40% in the
50% dextrose group, compared to 70% in both
10% dextrose groups (15 ¢ and 20 g). A 1:1
ratio was used, with power set at 80% and a
significance level of 5%. The calculated
sample size was 49 patients per group. To
account for potential dropouts, the sample
size was increased by 10%, resulting in 55
patients required per group and a total of 165
patients overall. At 60 minutes, the pilot study
showed a post-treatment euglycemia rate of
60% in all groups. No cases of volume
overload were observed in the pilot study.
Participants

The inclusion criteria were: 1. Adults
(=18 years old), with or without diabetes, who
presented with hypoglycemia defined as a
capillary blood glucose (CBG) <70 mg/dL.

2. Patients with altered consciousness or those

recommended for intravenous glucose
treatment by the treating physician, even if
conscious. The exclusion criteria were: 1.
Patients in cardiac arrest. 2. Patients suspected
by the treating physician or EMS team of having
impending or ongoing respiratory failure due
tovolume overload at the time of hypoglycemia
diagnosis. 3. Fully conscious patients in the
EMS setting with CBG <70 meg/dL who did not
receive an immediate intravenous glucose
bolus, as per EMS protocol.
Patient recruitment

For patients managed by the EMS
team, recruitment was conducted by the team
leader (a registered nurse or paramedic).
According to the offline EMS protocol, an
intravenous glucose bolus was indicated only
for patients with CBG <70 mg/dL and altered
consciousness. Fully conscious patients with
CBG <70 mg/dL were generally not given a
bolus; some received only glucose-containing
intravenous fluids, while in other cases the
team leader may consult the online medical
command for authorization. Such patients
were excluded because the bolus was not
administered immediately after CBG
measurement.

For patients presenting directly to the
ED, recruitment was carried out by the treating
physician. In the ED, an intravenous glucose
bolus was administered to patients with CBG
<70 mg/dL and altered consciousness, while
fully conscious patients with CBG <70 mg/dL
received a bolus based on the clinical
judgment of the treating physician.
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Interventions

Patients were divided into three
groups across three consecutive study periods.
In the first period, patients received 10%
dextrose, 150 mL (15 g). In the second period,
patients received 10% dextrose, 200 mL (20 g).
In the final period, patients received 50%
dextrose, 50 mL (25 g) (Refer to Figure 1 for
the study flow diagram).

After establishing intravenous access,
blood samples were drawn for assessing the
patients’ plasma slucose, BUN, and creatinine
levels. For the 10% dextrose groups (15 g and
20 g), the dextrose solution was prepared using
10% dextrose in half-strength normal saline
(10%D/N/2) at 1,000 mL per bag. A 50 mL
syringe with a three-way stopcock and
extension tubing was used to administer the
IV bolus (150 mL or 200 mL). Following the
bolus, the same bag was used for continuous
IV infusion. For the 50% dextrose group (25 ),
the solution was drawn directly from a 50 mL
vial using a 50 mL syringe for the bolus. After
the bolus, patients received a continuous drip
of 10%D/N/2 solution (1,000 mL per bag)
which was administered with or without an
infusion pump, depending on availability and

clinical judgment. The infusion rate was
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determined by the treating physician. Finger
CBG levels were measured at 15 and 60
minutes after the dextrose bolus. A member
of the medical team performed the finger prick
and recorded the results, including the
infusion rates of the 10%D/N/2 solution, on
the record form.

Data collected included the patients’
demographics (gender, age, weight), medical
history (underlying diseases, comorbidities,
type of diabetes medication), baseline plasma
glucose level, and creatinine clearance from
the electronic medical records. Additional
information on the use of intravenous diuretics
and emergency hemodialysis was gathered to
assess volume overload based on predefined
criteria.

Variable definitions

1. Post-bolus euglycemia: defined as
CBG between 80 and 180 meg/dL. 2. Post-bolus
hypoglycemia: Defined as CBG <80 mg/dL.
3. Post-bolus hyperglycemia: Defined as CBG
>180 mg/dL. 4. Volume overload within 24
hours: Defined as the need for intravenous
diuretics or emergency hemodialysis (outside
of routine cycles) within 24 hours following
the IV bolus of dextrose, or at discharge if it

occurs earlier.
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Figure 1 Study flow diagram

Outcomes

The primary outcome was the
proportion of patients achieving post-bolus
euglycemia at 15 and 60 minutes after
treatment. Secondary outcomes included the

proportions of patients with post-bolus

hyperglycemia and post-bolus hypoglycemia
at 15 and 60 minutes post-treatment, the
mean capillary blood glucose levels at these
time points, and the proportion of patients
diagnosed with volume overload within 24

hours.
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Statistical analysis

Descriptive and inferential statistics
were used to summarize baseline
characteristics. Categorical data were reported
as frequencies and percentages, normally
distributed continuous variables as mean with
standard deviation, and non-normally
distributed variables as median with
interquartile range (IQR). The proportions of
patients achieving euglycemia, hyperglycemia,
and hypoglycemia at 15 and 60 minutes were
compared between groups (10% dextrose 15 g
vs. 50% dextrose 25 ¢, and 10% dextrose 20 ¢
vs. 50% dextrose 25 g). Capillary blood glucose
levels at 0, 15, and 60 minutes were analyzed
using linear mixed-effects regression with
random intercepts and slopes at the patient
level, adjusting for baseline CBG and potential
confounders. The diagnosis of volume
overload within 24 hours, as well as post-
treatment hyperglycemia and hypoglycemia,
were assessed using generalized linear models
with Gaussian family and identity link, applying
robust standard errors and adjusting for
potential confounders. Intrapersonal
correlations were accounted for in the analysis

of repeated CBG outcomes.

Results

During the study period, a total of 176
patients received intravenous dextrose bolus
treatment, and were considered for inclusion
but 11 patients were excluded in line with the
exclusion criteria. The 10% dextrose (15 g)
group had more male patients, while the 10%

dextrose (20 g) and 50% dextrose (25 g) groups
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had a slightly higher proportion of female
patients. The mean age was approximately 65
years old, and the mean weight was around
60 kilograms across all groups. Around 80% of
the patients had diabetes mellitus, with a
slishtly higher proportion in the 10% dextrose
(20 ¢) group. End-stage renal disease (ESRD)
was observed in 9% across all groups. The
most common comorbidities included
infection/sepsis, acute renal failure, and
alcohol-related hypoglycemia. The most
frequently used diabetes medication was
sulfonylurea (around 50%), with about one-
third of the patients receiving home insulin or
biguanides. Approximately 80% of the patients
presented with altered consciousness. The
mean baseline plasma glucose was similar across
all the groups, averaging around 35 meg/dL,
and the mean baseline capillary blood glucose
was also similar, averaging around 40 meg/dL.
The median creatinine clearance for all the
groups indicated chronic kidney disease stage
3. The infusion rate of 10% D/N/2 during the
first 0-15 minutes after the treatment was
similar across all the groups, but the infusion
rate during the 15-60 minutes period was the
highest in the 10% dextrose (15 ¢) group,
followed by the 10% dextrose (20 g) and 50%
dextrose (25 ¢) groups (Table 1).

Without adjusting for confounding
factors, the mean CBG levels at both 15 and
60 minutes post-treatment were increased
according to the dextrose dosage: the highest
levels were observed in the 50% dextrose (25 g)
group, followed by the 10% dextrose (20 ¢)
group, and lastly the 10% dextrose (15 ¢)
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group. Conversely, the proportion of patients
achieving euglycemia was the highest in the
10% dextrose (15 ¢) group, followed by the
10% dextrose (20 g) group, and the lowest in
the 50% dextrose (25 g) group at both time
points. The proportion of patients diagnosed
with volume overload did not differ significantly

between the groups (Table 2).

2204

p=<0.001
B

After adjusting for confounding factors,
the mean CBG in the 50% dextrose (25 g) group
was within the hyperglycemic range (CBG >180
mg/dL), while the mean CBG values for the
10% dextrose (15 ¢ and 20 g) groups were
within the euglycemic range (80-180 mg/dL)
at 15 minutes. By 60 minute post-treatment,
the adjusted mean CBG had decreased to the
euglycemic range in all the groups (Figure 2).

p<0.001
1404
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+——— 10% Dextrose 150 ml
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—— 50% Dextrose 50 mi

60

Time (min)

Figure 2 Adjusted mean capillary blood glucose levels at 0, 15, 60 minutes after administration

of the dextrose solutions

After adjusting for confounding factors
using multilevel multivariable regression
models, the mean capillary slucose levels at
both 15 and 60 minutes post-treatment were
significantly lower in the 10% dextrose (15 ¢
and 20 ¢) groups compared to the 50%
dextrose (25 g) group. Additionally, the 10%
dextrose groups had a lower proportion of
patients diagnosed with volume overload than
in the 50% dextrose (25 g) group (Table 3).

The adjusted proportion of patients
achieving post-treatment euglycemia at both
15 and 60 minutes was the highest in the 10%
dextrose (15 ¢) group, followed by the 10%
dextrose (20 g) group, and the lowest in the
50% dextrose (25 g) group (Figure 3). Compared
to treatment with 50% dextrose (25 ¢),
treatment with 10% dextrose slightly increased
the risk of post-treatment hypoglycemia for
both the 15 g and 20 g groups. However, the
risk of post-treatment hyperglycemia was

markedly reduced in both groups (Table 4).
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Figure 3 Proportions of patients in the various glycemic ranges (hyperglycemia, euglycemia,
hypoglycemia) across the different glucose doses (15 ¢, 20 g, 25 ¢) at 15 and 60 minutes post-

treatment

Table 1 Baseline characteristics of the patients

Baseline characteristics 10% Dextrose 10% Dextrose 50% Dextrose p-value
15¢ 20 g 25g¢
n=55, n (%) n=55, n (%) n=55, n (%)
Male 32 (58.2) 27 (49.1) 25 (45.5) 0.381
Age (years), mean+SD 63.9+14.1 65.8+11.3 65.1+11.4 0.725
Weight (kilograms), mean+SD 58.3+15.4 59.9+12.8 58.7+11.6 0.812
Underlying diseases
Diabetes mellitus 44 (80.0) 47 (85.5) 43 (78.2) 0.677
ESRD“ 5(9.1) 5(9.1) 509.1) 1.000
Chronic liver disease 2(3.6) 4.(7.3) 0(0) 0.167
Chronic heart failure 2(3.6) 4(7.3) 0 (0) 0.167
Active cancer 1(1.8) 3 (5.5) 0 (0) 0.325
Comorbid
Sepsis/infection 13 (23.6) 22 (40.0) 8 (14.6) 0.010
Alcohol-related hypoglycemia 5(9.1) 3(5.5) 11 (20.0) 0.061
Acute renal failure 15 (27.3) 17 (30.9) 8(14.6) 0.120
Acute stroke 1(1.8) 0 (0) 1(1.8) 1.000
Acute liver failure 1(1.8) 0 (0) 2(3.6) 0.774
Acute heart failure 0(0) 1(1.8) 0(0) 1.000
Volume overload 0(0) 3(5.5) 0 (0) 0.107
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Table 1 Continued

Baseline characteristics 10% Dextrose 10% Dextrose 50% Dextrose p-value
15¢ 20 g 25¢g
n=55, n (%) n=55, n (%) n=55, n (%)
Type of DM medication
Insulin 20 (36.4) 20 (36.4) 23 (41.8) 0.862
Sulfonylureas 30 (54.6) 29 (52.7) 25 (45.5) 0.684
Biguanides 16 (29.1) 17 (30.9) 21(38.2) 0.650
Thiazolidinediones 13 (23.6) 13 (23.6) 9 (16.4) 0.588
DDP-4 1(1.8) 2(3.6) 3(5.5) 0.872
None 11 (20.0) 12 (21.8) 13 (23.6) 0.971
Consciousness
Conscious and orientated 13 (23.6) 9(16.4) 11 (20.0) 0.115
Abnormal conscious’ 25 (45.5) 34 (61.8) 21 (38.2)
Unconscious™ 17 (30.9) 12 (21.8) 23 (41.8)
PG’ (mg/dL), mean+SD 34.8+12.8 33.3+11.8 35.1+13.9 0.723
cBGP (mg/dL), mean+SD 41.3+£12.7 38.7+13.9 40.4 £13.1 0.565
crctt (mL/min), median [IOR] 38.9 [17.3, 76.2] 38.9 [23.2, 56.9] 41.8 [24.9, 76.1] 0.681
I\/F15H (mL/h), mean+SD 89.1+14.3 82.9+17.0 85.1+15.5 0.113
IVF6OH+(mL/h), mean+SD 90.0+16.4 81.8+17.3 74.4+20.7 <0.001

ESRD*: end-stage renal disease; Abnormal conscious*: conscious but disorientated/confused/aggressive;
Unconscious**: unconscious/seizure/very aggressive; PG*: plasma blood glucose; cBGP: capillary blood glucose
before treatment; crctt: creatinine clearance; IVF15t: 109% dextrose IV fluid rate, 0-15 min post-bolus; vrsott:

10% dextrose IV fluid, >15-60 min post-bolus.

Table 2 Crude mean and proportional differences in treatment outcomes after an intravenous

dextrose bolus at 15 and 60 minutes post-treatment

Outcome 50% D 10% D Difference p-value 10% D Difference p-value
25¢ 15¢ (95%Cl) 20¢g (95%CI)
n=55 n=55 15gvs. 25¢ n=55 20gvs.25¢
mean+SD mean+SD meanSD

CBG* post-bolus, mg/dL
at 15 minutes 207.2+44.0 140.6+35.3 -66.6 (-81.5,-51.7) <0.001 163.6+50.2 -43.6 (-61.2, -25.9) <0.001
at 60 minutes  162+50.6 125.5+46.0 -36.5 (-54.6, -18.5) <0.001  140.0+49.8 -22.0 (-40.7,-3.3)  0.021
Eugtya, n (%)
at 15 minutes  15(27.3) 48 (87.3) 60.0 (45.2, 74.8) <0.001  32(58.2) 30.9(13.2,48.6) 0.001
at 60 minutes 29 (52.7) 40 (72.7)  20.0 (2.2, 37.8) 0.028 37 (67.3) 14.5(-3.7,32.8) 0.119
Hyposly’, n (%)
at 15 minutes 0 (0) 1(1.8) 1.8 (-1.7, 5.4) 0.317 2(3.6) 3.6 (-1.4, 8.6) 0.153
at 60 minutes 4 (7.3) 6 (10.9) 3.6 (-7.2, 14.5) 0.510 7(12.7) 55(-5.8,16.7)  0.343
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Table 2 Continued

Outcome 50% D 10% D Difference p-value 10% D Difference p-value
25¢ 15¢ (95%Cl) 20¢g (95%CI)
n=55 n=55 15gvs.25¢ n=55 20gvs.25¢
mean+SD meanxSD meanxSD

Hypergly?, n (%)
at 15 minutes 40 (72.7) 6(10.9) -61.8(-76.3,47.3) <0.001 21 (38.2) -34.5(-52.1,-17.0) <0.001
at 60 minutes 22 (40.0) 9(16.4) -23.6(-40.0,-7.3) 0.005 11 (20.0) -20.0 (-36.9, -3.1)  0.020
Vol24*, n (%) 2(3.6) 1(1.8) -1.8 (-8.0, 4.3) 0.561 4(7.3) 3.6 (-4.9,12.2) 0.404

CBG*: capillary blood glucose; Eugly5: capillary blood glucose 80-180 mg/dL; Hyposly®: capillary blood glucose
below 80 mg/dL; Hypergly®: capillary blood glucose over 180 mg/dL; Vol24®: diagnosis of volume overload within
24 hours post-bolus.

Table 3 Adjusted mean and proportional differences in clinical outcomes after an intravenous

glucose bolus at 15 and 60 minutes post-treatment

Outcome Difference (95%Cl) p-value  Difference (95%Cl) p-value
15gvs.25¢ 20gvs.25¢
CBG*, mg/dL
at 15 minutes -65.8 (-76.5, -55.1) <0.001 -40.4 (-51.1, -29.8) <0.001
at 60 minutes -35.7 (-54.5, -16.9) <0.001 -18.9 (-37.6, -0.1) 0.048
Volumeload24P, n (%) 1.7 (-4.5,-1.2) 0.252 -4.9 (-8.4,-1.3) 0.007

CBG*: capillary blood glucose.

Adjusted post-treatment CBG, considering Adjusted proportion of volume overload
infection, alcohol-related hyposglycemia, within 24 hours, considering end-stage renal
baseline capillary blood sglucose, and the disease, chronic liver and heart failure, infection,
infusion rate of 10% dextrose in half-strength acute renal and heart failure, volume overload,
normal saline over 15 to 60 minutes. creatinine clearance, and the infusion rate of
Volumeload24®: diagnosis of volume overload 10% dextrose in half-strength normal saline

within 24 hours post-bolus. at 0-15 minutes and >15-60 minutes.

Table 4 Adjusted risk difference of clinical outcomes after an intravenous glucose bolus at 15

and 60 minutes post-treatment

Outcome Risk difference (95%Cl) p-value Risk difference (95%Cl) p-value
15¢gvs.25¢ 20gvs.25¢
Hypoglycemia, me/dL
15 minutes 1.8 (1.1, 2.6) <0.001 3.6 (2.9, 4.4) <0.001
60 minutes 3.6 (0.8, 6.4) 0.011 5.4(2.7,8.2) <0.001
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Table 4 Continued

Outcome Risk difference (95%CI) p-value Risk difference (95%Cl) p-value
15gvs.25¢ 20gvs.25¢
Euglycemia, meg/dL
15 minutes
60 minutes
Hyperglycemia, mg/dL
15 minutes -61.8 (-65.7, -57.9) <0.001 -34.5 (-38.5, -30.6) <0.001
60 minutes -23.6 (-27.7,-19.6) <0.001 -20.0 (-24.1, -15.9) <0.001

Adjusted, considering infection, alcohol-related hypoglycemia, baseline capillary blood glucose, and the infusion
rate of 10% dextrose in half-strength normal saline over 15 to 60 minutes.

Discussion

In this study, 50% dextrose (25 g) was
selected as it aligns with the Thai Endocrine
Society’s recommendation®. This was
compared with 10% dextrose (15 g and 20 g),
administered using a commercially available
10% D/N/2 solution in a 1 liter bag, the only
form of 10% dextrose available in the hospital.
The first post-treatment CBG measurement
was taken at 15 minutes, based on guideline

PO The recommended

recommendations
glycemic range for diabetic patients includes
a preprandial CBG of at least 80 mg/dL and a
postprandial CBG up to 180 mg/dL". In
critically ill patients, the target range is
typically 140-180 meg/dL, while non-diabetic
patients may use a lower range of 80-140 mg/dL
if close monitoring is feasible"®. Based on these
considerations, the target post-treatment
euglycemic range in this study was set at
80-180 mg/dL.

In the present study, the mean CBG
in the 10% dextrose (15 ¢ and 20 ¢) groups
was within the euglycemic range at 15 minutes

post-treatment, whereas the mean CBG in the

50% dextrose (25 g) group reached the
hyperglycemic range. The mean CBG increased
with higher dextrose doses but declined to the
euglycemic range in all groups by 60 minutes
post-treatment. A previous study in healthy
volunteers who received a 50% dextrose (25 g)
bolus showed a significant rise in blood glucose
at 5 and 15 minutes, returning to baseline at
30 minutes™. This suggests that the mean CBG
at 15 minutes reflects the immediate impact
of the intravenous dextrose bolus, while the
mean CBG at 60 minutes is influenced by both
the elevated CBG levels at 15 minutes and
the continuous infusion rate of 10% D/N/2.
After adjusting for confounders, the
mean difference in CBG at 15 minutes was
65.8 meg/dL lower in the 10% dextrose (15 ¢)
group and 40.4 mg/dL lower in the 10%
dextrose (20 g) group, compared to the 50%
dextrose (25 ¢) group. Two previous RCTs
comparing 10% and 50% dextrose for treating
hypoglycemic patients with altered consciousness
found that the 10% dextrose dose required
less total dextrose to resolve symptoms, while

the 50% dextrose group had higher post-
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treatment CBG levels™?. One of these RCTs
reported a mean CBG of 169.4 mg/dL after
administering 25 g of 50% dextrose’, which
was lower than the mean CBG in this study’s
50% dextrose group, where it exceeded 180
mg/dL. The higher mean CBG in this study may
be due to differences in the patients’ baseline
blood glucose levels: the above-mentioned
RCT” included only patients with unresponsive
hypoglycemia and reported a lower baseline
CBG of 25.2 mg/dL, compared to 40.4 mg/dL
in this study. Additionally, a prehospital study
found no difference in the total intravenous
bolus dose required to treat hypoglycemia
between the 10% and 50% dextrose groups,
with an average dose of around 20 g in both
groups, but it confirmed that the 50% dextrose
group had a higher mean CBG after treatment®.
The 10% dextrose, 15 ¢ and 20 ¢
groups had a higher proportion of patients
achieving euglycemia at both 15 and 60
minutes, with a lower incidence of
hyperglycemia compared to the 50% dextrose,
25 ¢ group. However, this difference was
reduced at 60 minutes. Hyperglycemia
following the bolus may increase the risk of
rebound hypoglycemia due to inhibited
gluconeogenesis, suppressed glycogenolysis,
and increased insulin secretion®. Given that
about 95% of people with diabetes in Thailand
have type 2 diabetes”, and approximately
50% of this study population used sulfonylureas
(which promote insulin release), the risk of
rebound hypoglycemia may be heightened.
In the prehospital study of adults

treated for hypoglycemia with intravenous
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glucose, both the 10% and 50% dextrose
groups typically received around 20 ¢ of
glucose. The incidence of hyperglycemia was
27%, with a mean blood glucose level of 289.8
mg/dL among those who had developed
hyperglycemia, and no significant differences
were observed between the two groups’. In
contrast, this study examined three dosing
regimens: 10% dextrose at 15 ¢, 10% dextrose
at 20 g, and 50% dextrose at 25 g. An increasing
trend in hyperglycemia was observed at 15
minutes post-treatment, with proportions of
10.9%, 38.2%, and 72.7%, respectively, for the
three groups. The incidence of hyperglycemia
for the 20 g dose group in this study (38.2%)
was higher than in the prehospital study (27%).
This difference may be due to the timing of
blood glucose assessment: the prehospital
study measured blood glucose upon hospital
arrival (approximately 30 minutes after the
first assessment of CBG), whereas our study
measured it at 15 minutes post-bolus. As
previously mentioned in the study in healthy
subjects, blood glucose levels were increased
significantly at 5 and 15 minutes after an
intravenous dextrose bolus but had returned
to baseline by 30 minutes™. This may explain
the higher incidence of hyperglycemia
observed at the 15 minute mark in our study.
Lastly, the mean body weight in this study
was approximately 60 kilograms, compared to
75 kilograms in the prehospital study®. As a
result, the dose of dextrose per kilogram of
body weight was higher in our study, potentially
contributing to the increased incidence of

hyperglycemia.
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The 10% dextrose groups (15 g and
20 ¢) showed a slightly increased risk of post-
bolus hypoglycemia compared to the 50%
dextrose group. The highest risk difference for
hypoglycemia was around 5%, as observed in
the 10% dextrose 20 g group at 60 minutes.
Additionally, this study found a markedly
lower proportion of patients with post-
treatment hypoglycemia than those reported
in previous studies®. One possible explanation
for this difference is that the lowest
recommended dose of 10 ¢ was not used in
this study, as a prior study reported that 23%
of patients required additional dextrose
boluses before reaching the hospital’.
However, the prehospital study using
approximately 20 ¢ of both 10% and 50%
dextrose still found that more than 20% of
the patients needed additional boluses.
Notably, it was unclear whether those patients
had received continuous intravenous dextrose
infusions after the initial bolus®. In contrast,
this study ensured that all the patients
received a continuous infusion of 10% D/N/2
following the initial bolus, in accordance with
the Thai Clinical Practice Guideline. This
guideline recommends administering a
continuous dextrose infusion (5%-10%) after
an IV dextrose bolus in patients with severe
hypoglycemia, starting at a rate of 2 mg of
glucose per kilogram of body weight per
minute and adjusting it based on capillary
blood glucose (CBG) levels to maintain a target
range of 80-180 meg/dL". This continuous
infusion likely contributed to preventing

recurrent hypoglycemia.

In terms of safety, there was a concern
whether the higher volume required for
administering the same amount of glucose
would have an adverse effect on patients at
risk of fluid overload. The prehospital study
comparing 10% and 50% dextrose included
about 8% of patients with end-stage renal
disease requiring hemodialysis. Both groups
received approximately 20 g of dextrose (50%
dextrose = 40 ml and 10% dextrose = 200 ml),
with no differences observed in hospital length
of stay or mortality rates®. In this study, the
10% dextrose, 15 ¢ regimen showed a lower
risk of volume overload, though this was not
statistically significant. Conversely, the 10%
dextrose, 20 g regimen demonstrated a
statistically significant 4.9% reduction in risk
compared to the 50% dextrose, 25 ¢ regimen
within 24 hours. This reduced risk, despite the
higcher fluid volumes, may be due to
unmeasured confounders affecting the
volume overload, such as the total fluid intake
from blood products, intravenous fluids, and
vasopressors, for which data were not
collected. Based on these findings, using 10%
dextrose, which requires a 100-150 ml greater
volume than 50% dextrose, appeared to be
safe in patients without obvious signs of
volume overload, though further studies are
needed to confirm this.

To the best of our knowledge, this is
the first study to evaluate the effectiveness
of 10% dextrose compared to 50% dextrose
specifically for achieving post-treatment
euglycemia, with a standardized timing of CBG

measurements across all patients. Additionally,
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data on the infusion rate of continuous 10% D/N/2
in all the patients were collected, and the risk of
volume overload associated with administering
larger volumes of less concentrated dextrose
was also compared. Previous studies primarily
focused on the effectiveness of 10% dextrose
versus 50% dextrose in terms of symptom
resolution, time to symptom resolution, blood
glucose levels post-treatment, the need for
additional doses, or tissue damage from
extravasation. Only one study addressed
post-treatment hyperglycemia, but the timing
of blood glucose measurement differed in
that study, as it was recorded upon the
patient’s arrival at the hospital’.

Limitation Data on food or beverage
intake before and after an intravenous
dextrose bolus as well as data on intravenous
drugs diluted in dextrose solutions within the
first 60 minutes were not collected, which
could affect post-treatment CBG levels.
Additionally, infusion pumps were used in
some patients, but not consistently across all
cases, so the actual infusion rate could have
differed from the prescribed rate. Meanwhile,
guidelines recommend starting with oral food
or beverages containing sugar for patients who
are conscious and able to eat"*'*"”. In this
study, 20% of the patients had normal
consciousness. The primary reasons for using
intravenous dextrose bolus in these cases
were a lack of appetite, nausea, vomiting, or
critical illness (e.g., sepsis). This subgroup of
patients may have had a higher baseline CBG
compared to those with impaired

consciousness, which could explain the higher
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proportion of post-bolus hyperglycemia
observed in this study.

Unlike capillary blood glucose, which
is an objective measure and unlikely to be
affected by the non-blinded study design, the
assessment of volume overload might have
been subject to potential bias due to the
study’s non-blinded nature, and this should
be noted. Specifically, since the study team
was aware of the treatment group, the treating
physicians may have intentionally adjusted
the infusion rate to minimize the risk of
volume overload. This study did not enforce
a standardized infusion rate for all patients;
instead, the infusion rates were adjusted based
on real-world clinical practice. Physicians
typically considered both the patient’s body
weight and pre-treatment CBG levels when
making decisions. For example, patients with
significantly lower CBG levels were more likely
to receive a higher initial infusion rate than
those with relatively higher CBG levels.
However, the primary objective of adjusting
the infusion rate was to achieve euglycemia,
rather than to prevent volume overload.
Although there was an initial concern about
potential bias, the actual data did not support
this issue. As shown in Table 1, the IV
continuous infusion rates during the first 15
minutes were not significantly different among
the three study groups. Furthermore, when
analyzing infusion rates from 15 to 60 minutes,
the group receiving the lowest continuous
infusion rate was not the 10% dextrose bolus
group, but rather the 50% dextrose group. This

was likely because, at the 15 minute CBG
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measurement, most patients in the 50%
dextrose group had glucose levels exceeding
180 mg/dL, leading physicians to reduce the
infusion rate accordingly. Finally, the non-
randomized, sequential group assigcnment may
have introduced residual confounding and
temporal bias. Baseline imbalances (e.g.,
sepsis/infection) were present, and despite
adjustment for measured confounders,
unmeasured or time-related factors may still

have influenced the outcomes.

Conclusions

Treating hypoglycemia with 10%
dextrose at doses reduced to 15 ¢ and 20 ¢
lowered the risk of post-treatment hyperglycemia
compared to 50% dextrose (25 g¢), without
increasing the risk of volume overload.
Although 10% dextrose at 20 g resulted in a
higher post-bolus CBG than the 15 g dose, it
remained within the euglycemic range. Since
all the participants in this study were Thai and
the research was conducted at a single center,
the findings may not be generalizable to other
ethnic groups and should be validated through
further studies.

Acknowledgments

The authors acknowledge the valuable
contributions of Dr. Jayanton Pathumanon,
Dr. Thanin Lokeskrawee, and Dr. Suppachai
Lawanaskol for their guidance on the
methodological and statistical aspects of the
study.

References

1.

Joint British Diabetes Societies for
Inpatient Care. The hospital management
of hyposglycaemia in adults with diabetes
mellitus | The Association of British
Clinical Diabetologists [Internet]. [cited
2024 Oct 26]. Available from: https://
abcd.care/resource/current/jbds-01-
hospital-management-hypoglycaemia-
adults-diabetes-mellitus.

Rostykus P, Kennel J, Adair K, et al.
Variability in the treatment of prehospital
hyposglycemia: A structured review of EMS
protocols in the United States. Prehosp
Emerg Care 2016;20(4):524-30. doi:10.31
09/10903127.2015.1128031.

Hern HG, Kiefer M, Louie D, et al. D10 in the
Treatment of prehospital hypoglycemia:
A 24 month observational cohort study.
Prehosp Emerg Care 2017;21(1):63-7.
doi:10.1080/10903127.2016.1189637.
Chang M, Willis G. Approach to the
hyposglycemic patient. Emerg Med Clin
North Am 2023;41(4):729-41. doi:10.1016/j.
emc.2023.06.004.

Moore C, Woollard M. Dextrose 10% or
50% in the treatment of hyposlycaemia
out of hospital? A randomised controlled
trial. Emerg Med J 2005;22(7):512-5.
doi:10.1136/emj.2004.020693.

Weant KA, Deloney L, Elsey G, et al.
A Comparison of 10% dextrose and 50%
dextrose for the treatment of hypoglycemia
in the prehospital setting. J Pharm Pract 2021;
34(4).606-11.doi:10.1177/0897190019889444.

J Med Health Sci Vol.32 No.2 August 2025




10.

11.

12.

13.

Alhatemi G, Aldiwani H, Alhatemi R, et al.
Glycemic control in the critically ill: Less
is more. Cleve Clin J Med 2022;89(4):191-9.
doi:10.3949/ccjm.89a.20171. PMID: 35365557.
See KC. Glycemic targets in critically ill
adults: A mini-review. World J Diabetes
2021;12(10):1719-30. doi:10.4239/wjd.
v12.i10.1719.

Psoma O, Makris M, Tselepis A, et al. Short-
term glycemic variability and its association
with macrovascular and microvascular
complications in patients with diabetes.
J Diabetes Sci Technol 2024;18(4):956-67.
doi:10.1177/19322968221146808.
Diabetes Canada Clinical Practice Guidelines
Expert Committee; Yale JF, Paty B, Senior PA.
Hypoglycemia. Can J Diabetes 2018,42(Suppl 1):
$104-8. doi: 10.1016/j.jcjd.2017.10.010.
Armerican Diabetes Association Professional
Practice Committee. 6. Glycemic goals and
hyposlycemia: Standards of care in diabetes-
2024. Diabetes Care 2024;47(Suppl 1):
S111-25. doi:10.2337/dc24-S006.

Verma A, Jaiswal S, Reid C, et al. Efficacy
of 10%, 25% and 50% dextrose in the
treatment of hyposglycemia in the emergency
department—a randomized controlled
study. Am J Emerg Med 2024;82:101-4.
doi:10.1016/j.ajem.2024.05.029.

Thai Endocrine Society. Clinical practice
guidelines for diabetes 2023 [Thai]
[Internet]. Bangkok: Thai Endocrine Society;,
2023 [cited 2023 Oct 16]. Available from:
https://www.thaiendocrine.org/luIng

a wa

VYU UA-2566/.

J Med Health Sci Vol.32 No.2 August 2025

14. Balentine JR, Gaeta TJ, Kessler D, et al.

15.

Effect of 50 milliliters of 50% dextrose in
water administration on the blood sugar
of euglycemic volunteers. Acad Emerg Med
1998;5(7):691-4. doi:10.1111/j.1553-2712.1998.
02487 x.

Hurtubise M, Stirling J, Greene J, et al.
Dextrose 50% versus dextrose 10% or
dextrose titration for the treatment of
out-of-hospital hyposlycemia: A systematic
review. Prehosp Disaster Med 2021;36(6):730-8.
doi:10.1017/51049023X21001047.

159



160

UNAUIBINTTG Review Article

IsanaaadenauasiunsiduvsiniludesunasdedIvanaudu:
Uszihufimeiiuaainsiundngunmlinsussdiu

WA 29ABUAT
NAUNINEIVIARLVEILaTHEI01Y ANENENUIAMANSIIAABSHA UMINEIRENIEN

Received: May 2, 2025
Revised: August 19, 2025
Accepted: August 21, 2025

unAnge

lsanaeadananes Wuamnveanisdedin wazauiaunfvedssuulssamuazass
dawansznusieszuuamsisaguhlan T9uufie uazideTindruaunnded Tnsnsguynaidu
Haduidesdrdnyuesnisiinlsn dagtuyvdlaiih (E-cigarette) Mdsliiuanudeslunguiemzuilan
esnnudlaiiadnlaiibifdunse feveanadluyvdlidh (E-lquids) Sdwdsznevvesilafiu
wazensidifidusussevansvia u sarledanlosemennveanailuys ihivhanesiimassidon
vilvvaemidenudein deanszvuseszuuiilauazasniden wasszuuUszamuazaues iuAmEe:
somainlsavasaidonaues unauildnurimansAnuiAsafunansenuresyvilwihiunmaie
Tsanaonidenavedluioiu waziodlnanousu Judunguengiitimsldymdluinduduusnniiae
waziinrundeiiinrudasaduningiuu saufuaumazvanuvesngraneifeaiuynslndh Sadu
AnuTmevesyaanIvIiwaunmlunistisdestulsanasaidenaussannyvdlui wazannisly
yislihludesu uasSeglnaimeusiy Taeldmnuimelindngrumasmslunsliguinuudusssnu
Taglamznauiosu uazogluajnoudu wuwnufoalunssussddestu an az lAnmsguyslndh
whsgiamansenuneaunnluseaudiny wazanssagy audsiauinisAnuidelueuneg

AdAey: lsAvaenifenayss; ynshii; Segy; Sedlvgnowsy; yraininnaunin

v s

HUNUSUsTAUN:

WINNA 29ABUNN

NAUNITNEIVIARINELAYHEDNY ANENENUIAMERSIIAABSTA UMTINEIRENIEN

131 auuuMulsy Muaiang s1naidles Jamdadeddul 50000
Bia: pornpimonwongintha@gmail.com

J Med Health Sci Vol.32 No.2 August 2025




Cerebrovascular disease and e-cigarettes use in adolescents and young adults:

A critical concern for health professionals

Pornpimon Wong-intha
Department of Adult and Gerontological Nursing, McCormick Faculty of Nursing, Payap University

Abstract

Cerebrovascular disease is a leading cause of mortality and vascular complications in
the brain, significantly impacting public health systems worldwide, with a high number of patients
and deaths per year. Smoking is a major risk factor in the development of the disease. Currently,
electronic cigarettes (e-cigarettes) are gaining popularity among young people worldwide because
of the misunderstanding that e-cigarettes are harmless. The liquid in e-cigarettes contains nicotine
and many other harmful chemicals, such as aldehyde produced from vaporizing the liquid,
which damages blood vessel walls, promotes atherosclerosis, affects the cardiovascular and
neurological systems, and increases the risk of Cerebrovascular disease. This article reviews the
effects of e-cigarettes on Cerebrovascular disease incidence in adolescents and young adults.
This age groups exhibits the highest rate of e-cigarettes smoking and belief that they are safer
than conventional cigarettes, alongside the insufficient regulations of e-cigarettes. Therefore, it
is a challenge for health professionals to prevent stroke caused by e-cigarettes and reduce the
use of e-cigarettes in adolescents and young adults by using evidence-based knowledge to
provide health education to the public, particularly among adolescents and young adults. This
includes developing guidelines for campaigns to prevent, reduce, and quit e-cigarettes use,

monitoring social and public health impacts, and developing future research.
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Categories Conventional cigarettes

Electronic cigarettes

Origin
tabacum) that are burned.

Nicotine form Extracted from tobacco plants

using ammonia.

Nicotine 6-11 ng/mL
concentration in

blood stream

Nicotine, carbon monoxide, Tar,
and thousands of chemicals.

Harmful substances

Particle size of
emissions

Larger than e-cigarettes.

Public perception Known health risks, declining

use in some populations due to

regulations and awareness.

Dried tobacco leaves (Nicotiana

Electronic nicotine delivery systems (ENDS); the
electronic devices that heat a liquid to create an
aerosol.

Nicotine salts such as benzoate and lactate.

20-30 ng/mL

Nicotine, aldehyde, diacetyl, heavy metals,
carbonyl compounds, nitrosamine, vitamin E
acetate, propylene glycol, glycerin,
tetrahydrocannabinol (THC) and flavoring
chemicals.

Smaller particle size on average 11-25 nm, with
higher particle concentration than conventional
cigarettes.

Often perceived among adolescents and
young adults worldwide as safer, more modern
alternative choices for smoking cessation.
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Occupational therapy rehabilitation for a patient with systemic sclerosis

patient: A case report

Metida Khumjorhor', Chatsuda Mata®
'Department of Rehabilitation, Lampang Hospital
“Community in Public Health, Faculty of Science, Lampang Rajabhat University

Abstract

Systemic sclerosis is an autoimmune disease that causes skin hardening and restricts
joint on patients with systemic sclerosis movement. This study aimed to investigate the effects
of occupational therapy on systemic sclerosis patients in Thailand, where research in this area
is limited. The case report involved a 28-year-old Thai female with a 4-year history of symptoms
including hardened skin on the face and arms, lip retraction, and deformed wrists with flexion
contractures. The rehabilitation treatment lasted 6 months and divided into 2 phases:
occupational therapy activities to increase range of motion, hand function training, and activities
of daily living (ADL) training. The Hand Mobility in Scleroderma (HAMIS) assessment, and the
Barthel ADL Index were used to evaluate treatment effectiveness. After treatment, the patient
showed increased skin flexibility, improved range of motion in wrists and elbows, and enhanced
hand grip and wrist extension. These improvements led to better self-care, which resulted in
enhanced abilities for daily activities and community living skills, such as driving a car and being
able to work to support the family business. This study highlights the improvement role of
occupational therapy in the rehabilitation of individuals with systemic sclerosis. It is essential
to consider the different stages of the disease and when it gets worse so that treatment plans
are tailored to each person. The findings can be developed into guidelines for caring for systemic

sclerosis patients in Thailand.

Keywords: systemic sclerosis; occupational therapy; rehabilitation; case report
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Table 1 Comparison of HAMAIS scores at initial assessment and treatment principles stage 1-2

ltem Hand Initial Post- Post-
Assessment Treatment Treatment
Evaluation Evaluation
Phase 1 Phase 2
Finger Abduction Left 3 2 1
Right 3 2
Finger Extension Left 3 3 2
Right 3 3 2
Finger Flexion Left 2 1 1
Right 3 2 2
Abduction of the 5th Finger Left 2 2 2
Right 3 3 2
Flexion of MCP Joints Left 2 2 1
Right 3 2 2
Extension of PIP Joints Left 3 3 2
Right 3 3 3
Wrist Flexion Left 3 2 1
Right 3 3 1
Wrist Extension Left 3 2 1
Right 3 3 2
Thumb Abduction Left 2 1 1
Right 3 3 2
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Table 2 Comparison of Barthel ADL scores at initial assessment and treatment principles

stage 1-2
ltem Initial Post-Treatment  Post-Treatment
Assessment Evaluation Evaluation
Phase 1 Phase 2
Feeding 0 1 2
Grooming 0 1 1
Transfer 0 2 3
Toilet use 0 1 2
Mobility 0 2 3
Dressing 0 1 2
Stairs 0 1 2
Bathing 0 0 1
Bowels 2 2 2
Bladder 2 2 2
Sum Score 4 13 20
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