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Accuracy of neutrophil-lymphocyte and platelet-lymphocyte ratios
as predictors of mortality in diabetic patients with necrotizing fasciitis

Wannakorn Prapasajchavet’, Santi Lertvanavit’, Thana Boonsinsukh'
'Department of Surgery, Faculty of Medicine, Srinakharinwirot University
’Department of Surgery, SamutPrakan Hospital

Abstract

The neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) are widely
recognized markers of systemic inflammation and immune responsiveness to infection. Elevated
NLR and PLR levels are associated with poor prognoses in various conditions, including necrotizing
fasciitis (NF). However, their accuracy in predicting mortality in diabetic patients with NF, who
often exhibit immune dysfunction, remains unclear. This study aimed to evaluate the predictive
accuracy of NLR and PLR for mortality in diabetic patients with NF. The retrospectively reviewed
the medical records of type-2 diabetic patients with lower extremity NF treated at Her Royal
Higshness Princess Maha Chakri Sirindhorn Medical Center, Srinakharinwirot University, and Samut
Prakan Hospital from January 2016 to December 2021. A total of 180 patients were included
in the study, comprising 90 men and 90 women, with a mean age of 63.7+12.1 years. Univariate
analysis identified significant factors associated with mortality, including age 260 years (p=0.017),
renal disease (p=0.007), NLR (p=0.006), platelet count <150 x 10°/uL (p=0.007), blood glucose
>200 mg/dL (p=0.033), and creatinine >2 mg/dL (p<0.001). Receiver operating characteristic
(ROQ) curve analysis revealed that the optimal cut-off point for NLR was 14.3 (AUC 0.632; 95% Cl
0.541-0.723, p=0.007), with a sensitivity of 60.6% and specificity of 66.7%. In contrast, PLR did
not demonstrate predictive value for mortality (AUC 0.447; 95% CI 0.349-0.545, p=0.278).
Multivariate analysis indicated that a platelet count <150 x 10%/uL, NLR >14.3, and creatinine
>2 mg/dL were significant risk factors for mortality. In conclusion, NLR >14.3 was independently
associated with an increased risk of mortality in diabetic patients with NF; however, its low
accuracy limits its usefulness as a reliable prognostic test. Conversely, PLR was not found to
be a predictor of mortality.

Keywords: necrotizing fasciitis; mortality; neutrophil-lymphocyte ratio; platelet-lymphocyte
ratio; diabetes mellitus
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Introduction

Necrotizing fasciitis (NF) or Necrotizing
soft tissue infection (NSTI) is a rapidly
progressing skin and soft tissue infection with
a significant risk of being a life-threatening
condition. Despite current knowledge and
intensive care, the mortality rate from
necrotizing fasciitis remains high, ranging from
5.9% to 22.1%'. Various factors are associated
with NF, including diabetes, chronic renal
failure, cirrhosis, age >60 years, creatinine >2
mg/dL, leukocytosis, platelet count <150 x10%/uL,
hyponatremia, hyperglycemia and high lactate
level"™.

The neutrophil-lymphocyte ratio (NLR)
and platelet-lymphocyte ratio (PLR) are
parameters of systemic inflammation that
are widely used as markers of immune
responsiveness to infection and inflammation”®.
They can be calculated from basic laboratory
parameters that are low-cost and easy to
use. The elevation of NLR and PLR tends to
be indicative of poor prognostic outcomes
for various conditions such as cancer,
acute or chronic inflammatory conditions,
thromboembolic diseases, and trauma’”.
Furthermore, NLR and PLR are utilized to
predict mortality attributable to NF'**,

NLR and PLR may not accurately predict
mortality in diabetic patients with NF because
they have immune dysfunction, which is
associated with a reduced response of T cells,
neutrophil function, and disorders of humoral
immunity™. In addition, higher NLR is related
to the increased prevalence of other diseases

in diabetic patients, such as cardiovascular

J Med Health Sci Vol.31 No.3 December 2024

disease, cerebrovascular disease, diabetic
kidney disease, and diabetic retinopathy'”.
To the best of our knowledge, no studies have
reported on the association between NLR and
PLR with mortality in the diabetic population.

Objectives

This study aims to evaluate the accuracy
of NLR and PLR in predicting factors of
mortality in diabetic patients with NF.

Materials and Methods
Study design

The medical records of patients with
NF who were treated at Her Royal Highness
Princess Maha Chakri Sirindhorn Medical
Center, Srinakharinwirot University, and
Samut Prakan Hospital from January 2016
to December 2021, were retrospectively
reviewed. Type-2 diabetic patients diagnosed
with NF of the lower extremities by surgical
exploration were enrolled. Patients under the
age of 18, with other skin infections, with NF in
other body regions and with immunodeficiency
disorders (human immunodeficiency virus and
pulmonary tuberculosis) were excluded. The
Srinakharinwirot University Ethics Committee
of Human Research approved the study with
reference number SWUEC/E-197/2564E.

NF was diagnosed by a surgeon with
an intraoperative finding of necrotic tissue
of the muscle fascia. The treatment of NF
included fluid resuscitation, early aggressive
surgical debridement of necrotic tissue,
broad-spectrum intravenous antibiotics, and

local wound care. A pus swab culture was




collected to identify pathogens. The wound
was re-inspected 24 hours later to ensure
the adequacy of the initial debridement.
Amputation was performed on irreversible
necrotic tissue, infection control, or in a
situation of rapid deterioration or threat to life.

Demographic data and outcomes
were collected, including age, gender,
comorbidity (hypertension, dyslipidemia, renal
failure, cirrhosis), laboratory findings during
admission (hemoglobin, white blood cell
count, neutrophil count, lymphocyte count,
platelet count, neutrophil-lymphocyte ratio,
platelet-lymphocyte ratio, blood glucose,
serum sodium, serum creatinine and serum
lactate, and serum albumin), microbiological
data, major amputations (above-knee and
below-knee amputation), minor amputations
(foot amputation, toe amputation), and

mortality.

Statistical analysis

Statistical analysis was performed
using SPSS (version 23) software (Statistical
Procedures for Social Sciences; Chicago, Illinois,
USA). Demographic data were presented
as means or median, S.D., and percentage.
The differences between variables were
tested using an independent sample t-test
or Mann-Whitney U test for quantitative
variables, and a Chi-squared test or Fisher’s
exact test was used for categorical data. A
p-value of less than 0.05 was considered
statistically significant. An odds ratio with a
95% confidence interval that did not include

unity was considered significant. Statistically

significant clinical scales were tested through
receiver operating characteristics (ROC) curve
analysis to determine a threshold above
which associated mortality was indicated. The
cut-off point was identified by the maximum
value of the Youden index (J = sensitivity +
specificity — 1). Sensitivity, specificity, positive
and negative predictive value, positive and
negative likelihood ratio, and accuracy were
all calculated.

Results

A total of 180 patients were enrolled
in the study. Patient characteristics are
shown in Table 1. There were 90 men and 90
women, with the mean age being 63.7+12.1
years. The most common comorbidity
was hypertension. The mean hemoglobin,
white blood cell count, and platelet count
were 10.4+2.2 g/dL, 20.3+9.9 x10°/uL, and
333.7+145.6 x10°/uL, respectively. A mean
neutrophil-lymphocyte ratio of 17.6+15.4 and
platelet-lymphocyte ratio of 274.5+214.5 were
ascertained. The mortality rate was 26.7%,
while 146 patients had a positive culture.
There were 91 patients with monomicrobial
infection and 55 patients with polymicrobial
infection. Streptococcus spp. was the most
common pathogen, with others including
Staphylococcus spp., Enterococcus faecalis,
Pseudomonas aeruginosa, Escherichia coli,
Acinetobacter baumannii, Diphtheroid spp.,
Proteus spp., Enterobacter spp., Klebsilella
pneumoniae, Aeromonas hydrophila, and

Morganella morganii.
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Table 1 Demographic data of patients (n=180)

Characteristics

Gender
Male
Female

Age (years; mean+S.D.)
Comorbidity (%)
Hypertension
Renal disease
Dyslipidemia
Cirrhosis
Laboratory findings during the admission (mean+S.D.)
Hemoglobin (g/dL)
WBC count (x10°/uL)
Neutrophil count (x10°/pL)
Lymphocyte count (x10°/uL)
NLR
PLR
Platelet count (x10°/uL)
Sodium (mEg/L)
Blood glucose (mg/dL)
Lactate (mmol/L)
Creatinine (mg/dL)
Albumin (g/dL)
Microbiological culture (%)
No growth
Monomicrobial infection
Polymicrobial infection
Pathogens (%)
Streptococcus spp.
Staphylococcus spp.
Enterococcus faecalis
Pseudomonas aeruginosa
Escherichia coli
Acinetobacter baumannii

Others®

90 (50%)
90 (50%)

63.7+12.1

138 (76.7)
90 (50)
79 (43.9)
10 (5.6)

10.4+2.2
20.3£9.9
17.6+9.5
1.7+£1.3
17.6+15.4
274.5+214.5
333.7+145.6
131.1+6.1
272.7+148.8
2.2+1.9
22+2.3
2.3+0.7

34 (18.9)
91 (50.6)
55 (30.5)

38 (24.4)
34 (21.8)
15 (9.6)
13 (8.3)
11(7.1)
7(4.5)
38 (24.3)

J Med Health Sci Vol.31 No.3 December 2024




Table 1 Continued

Characteristics

Amputation (%)
Above-knee amputation
Below-knee amputation
Foot amputation
Toe amputation

Mortality (%)

112 (62.2)
14 (7.8)
41 (22.8)
11(6.1)
45 (25)
48 (26.7)

°Others - Diphtheroid spp., Proteus spp., Enterobacter spp., Klebsilella pneumoniae, Aeromonas hydrophila,

and Morganella morganii.

Abbreviations: S.D., standard deviation; WBC, white blood cell; NLR, neutrophil-lymphocyte ratio; PLR, platelet-

lymphocyte ratio.

In the univariate analysis, there
were six significant predictive factors for
mortality (Table 2), which were age 260 years
(p=0.017), renal disease (p=0.007), neutrophil-
lymphocyte ratio (p=0.006), platelet count
<150 x10°/uL (p=0.007), blood glucose
>200 mg/dL (p=0.033), and creatinine >2
meg/dL (p<0.001). There were no significant

differences between the two groups in

terms of gender, hypertension, dyslipidemia,
cirrhosis, microbiological culture, hemoglobin,
white blood cell count, neutrophil count,
lymphocyte count, platelet-lymphocyte
ratio, hyponatremia (<130 mEg/L), Lactate >2
mmol/L, hypoalbuminemia (<2 g/dL), major
amputation, and laboratory risk indicator for
necrotizing fasciitis (LRINEC) score, except
C-reactive protein (CRP) >6.

Table 2 The comparison between survivors and non-survivors

Variables Survivors Non-survivors p-value
(n=132) (n=48)
Male (%) 62 (47) 28 (58.3) 0.178
Age 260 years (%) 73 (55.3) 36 (75) 0.017*
Comorbidity (%)
Hypertension 99 (75) 39 (81.3) 0.381
Renal disease 58 (43.9) 32 (66.7) 0.007*
Dyslipidemia 60 (45.5) 19 (39.6) 0.483
Cirrhosis 6 (4.5) 4(8.3) 0.327
Microbiological culture (%)
Monomicrobial infection 65 (49.2) 26 (54.2) 0.559
Polymicrobial infection 42 (31.8) 13 (21.1) 0.542
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Table 2 Continued

Variables Survivors Non-survivors p-value
(n=132) (n=48)
Hemoglobin (¢/dL; mean+S.D.) 10.4+2.2 10.4+2.3 0.992
WBC count (xlOz/pL; mean+S.D.) 20.2+9.8 20.8+10.2 0.711
Neutrophil count (x10%/pL; mean+S.D.) 17.4+9.6 18.2+£9.3 0.600
Lymphocyte count (x10%/uL; mean=+S.D.) 1.7+1.2 1.6+1.7 0.703
NLR (mean+S.D.) 16.1+15.1 21.7+15.6 0.006*
NLR >14.3 (%) 52 (39.4) 32 (66.7) 0.001*
PLR (mean+S.D.) 278.7+194 263+165 0.278
Platelet count <150 x10°/uL (%) 6 (4.5) 8 (16.7) 0.007*
Sodium <130 mEg/L (%) 51 (38.6) 20 (41.7) 0.713
Blood glucose >200 mg/dL (%) 86 (65.6) 22 (47.8) 0.033*
Lactate >2 mmol/L (%) 12 (30.8) 14 (53.8) 0.063
Creatinine >2 mg/dL (%) 30 (22.9) 25(52.1) <0.001*
Albumin <2 g¢/dL (%) 18 (28.6) 16 (39) 0.267
Major amputation (%) 43 (32.6) 12 (25) 0.329
LRINEC score, except CRP >6 (%) 59 (45.4) 27 (57.4) 0.156

*Significant at the level of p-value < 0.05

Abbreviations: S.D., standard deviation; WBC, white blood cell; NLR, neutrophil-lymphocyte ratio; PLR, platelet-

lymphocyte ratio; major amputations, above-knee and below-knee amputations; LRINEC, laboratory risk indicator

for necrotizing fasciitis score; CRP, C-reactive protein.

The receiver operating characteristics
(ROC) curve analysis was used to define a
threshold for NLR and PLR (Figure 1). The
threshold was determined for the value with
maximal sensitivity and specificity. For NLR, a
cut-off point of 14.3 (AUC 0.632; 95%Cl 0.541-
0.723, p=0.007) was accurate in predicting
mortality with sensitivity (60.6%), specificity
(66.7%), positive predictive value (83.3%),
negative predictive value (38.1%), positive
likelihood ratio (1.82), negative likelihood
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ratio (0.091), and accuracy (62.2%). In contrast,
PLR (AUC 0.447; 95%Cl 0.349-0.545, p=0.278)
and LRINEC score, except CRP (AUC 0.536;
95%Cl 0.442-0.629, p=0.471) did not show a
predictive factor in mortality.

Significantly, the multivariate logistic
regression analysis identified platelet count
<150 x10°/uL, NLR >14.3, and creatinine >2
me/dL as significant risk factors associated with
mortality (Table 3).
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Figure 1 The receiver operating characteristic (ROC) curves of neutrophil-lymphocyte ratio (NLR),
platelet-lymphocyte ratio (PLR), and laboratory risk indicator for necrotizing fasciitis (LRINEC)

score except C-reactive protein (CRP) in predictors of mortality.

Table 3 Significant predictors for mortality in diabetic patients with necrotizing fasciitis by

multivariate analysis

Variables Odds ratio 95%Cl p-value
Platelet count <150 x10%/uL 4.2 1.38-12.83 0.014
NLR >14.3 3.08 1.54-6.16 0.006
Creatinine >2 mg/dL 3.66 1.82-7.35 0.006

Significant at the level of p-value < 0.05

Abbreviations: 95%Cl, 95% confidence intervals; NLR, neutrophil-lymphocyte ratio.

Discussion

The overall mortality rate of NF was
5.9-22.1%'”. The mortality in this study was
rather high (26.7%) because it included only
diabetic patients, which is a risk factor for death.
The other risk factors associated with mortality
in NF include chronic renal failure, cirrhosis, age
>60 years, creatinine >2 mg/dL, leukocytosis,
platelet count <150 x10%/uL, hyponatremia,
hyperglycemia and high lactate level™. This
study found that platelet count <150 x10%/uL,

NLR 2>14.3, and creatinine >2 mg/dL were
associated with mortality in diabetic patients.

Recent studies have identified several
inflammatory markers that could predict
the prognosis of inflammatory conditions
or malignancies. The NLR was derived from
absolute neutrophil count divided by absolute
lymphocyte count. The PLR was derived from
platelet count divided by absolute lymphocyte
count. These ratios represented inflammatory

process-induced neutrophilia, thrombocytosis,
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and cortisol-induced lymphopenia®®**. Normal
NLR and PLR values were in the range of
1.53-1.7 and 117.05-132.4, respectively'®*. The
elevation of NLR and PLR can predict poor
prognostic outcomes for various conditions,
including NF™™.

Previous studies reported that the cut-
off points for NLR, which provide the best
accuracy in predicting the mortality of NF, were
7.5-11.1%"* Wu et al. showed that NLR >11.1
has a sensitivity of 77.8% and a specificity
of 69%". In diabetic patients with NF, our
study found that NLR >14.3 was accurate in
predicting mortality with acceptable sensitivity
(60.6%) and specificity (66.7%). Unfortunately,
NLR was not a good prognostic test because
there was poor accuracy and area under the
ROC curve. Power et al. reported that the
“sensitivity + specificity” should be at least 1.5
for useful tests, while our NLR has a value of
1.273%°. NLR varied in diabetic patients. There
could be a decrease due to diabetes being
associated with a reduced response of T cells,
neutrophil function, and disorders of humoral
immunity™. It is well known that hyperglycemia
and the duration of diabetes serve as
major risk factors for diabetic microvascular
complications. The diabetic microenvironment
activates local and systemic inflammatory
responses, contributing to the activation of a
large number of inflammatory cells, including
neutrophils, lymphocytes, and platelets®.
Therefore, NLR could be increased in diabetic
microvascular diseases such as cardiovascular
disease, cerebrovascular disease, diabetic

kidney disease, and diabetic retinopathy™.

J Med Health Sci Vol.31 No.3 December 2024

Wu et al. demonstrated that PLR at a
cut-point value of 196 (AUC: 0.679; sensitivity:
59.3%; specificity: 73.8%) can predict mortality
in NF'°. By contrast, Ravindhran et al. found
that PLR did not demonstrate value as a
diagnostic biomarker for mortality in NF. Our
study showed similar results in that PLR did
not function as a predictor of mortality.

The Laboratory Risk Indicator for
Necrotizing Fasciitis (LRINEC) score is a tool
for detecting early cases of NF?. There are six
laboratory biomarkers, including white blood
cells, hemoslobin, creatinine, glucose, serum
sodium, and C-reactive protein (CRP). Van
Stigt et al. found that patients who died as a
result of NF had a significantly higher median
LRINEC score, while Ravindhran et al. reported
that LRINEC =6 was a predictor of outcomes
in NF***. However, the LRINEC score was not
widely used because CRP was performed
only in patients who were highly suspected of
having an infection, and it was not available at
all hospitals'®. Our hospital diagnosed NF by
clinical, ultrasound, and surgical exploration,
resulting in CRP not being checked as a
routine. Based on our research, the LRINEC
score, except CRP, was not associated with
an increased risk of mortality.

Previous studies reported amputation
rates between 7.1-26%'>'>"*. Our amputation
rate was extremely high at 62.2% overall,
and major amputations (above-knee and
below-knee amputations) were 30.6%. There
could be macrovascular and microvascular
changes, comprised of immune responses,

increased susceptibility to infections, and




impaired wound healing in diabetic patients™.
Supporting this notion, Paul et al. found that
diabetes mellitus has a strong association

% However, Khamnuan et

with amputation
al. and Horn et al. reported that amputation
was not associated with survival rate, which is
consistent with the current study™’.

This study had several limitations.
First, it was a retrospective study based on
information from medical records and chart
reviews. Thus, the data were limited, had
some bias, and involved missing information.
Second, the small sample size limited the
validation of the study results. Finally, the
demographic data for each endemic area
were different and might not apply to all
populations. Future systematic and theoretical

analyses are required to resolve this issue.

Conclusion

NLR=14.3 was found to be independently
associated with an increased risk of mortality
in diabetic patients with NF, whereas PLR did
not demonstrate functionality as a predictor
of mortality. However, it appears that NLR
fails in terms of being an effective prognostic
test with low accuracy for predicting mortality
in diabetic patients with NF (sensitivity +
specificity < 1.5).
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Postoperative Pain Intensity in Pediatric Patients Following Orthopedic
Extremity Surgery and the Effectiveness of Anesthetic Techniques

at a Tertiary University Hospital
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Abstract

Pain management in pediatrics is particularly challenging due to the vulnerability of
patients and the need for specific considerations when administering analgesic medications,
which can lead to inadequate pain management for some patients. As a tertiary university
hospital, we care for many pediatric patients undergoing orthopedic extremity surgeries and
have employed various methods for postoperative pain control. Therefore, this study aimed
to evaluate postoperative pain and the effectiveness of anesthetic techniques in managing pain
for this patient group. A retrospective descriptive study was conducted on pediatric patients
who underwent orthopedic surgeries between October 2020 and September 2021. The study
data included pain intensity at rest and during movement, fentanyl usage, and postoperative
pain outcomes for each anesthetic technique. Descriptive statistics and a generalized linear
model were used for statistical analysis. During the study period, 143 patients underwent
orthopedic extremity surgery, with the majority being boys (62.2%) and an average age of 7
years. Most surgeries were on the lower extremities (84.6%), and the majority of patients received
general anesthesia (GA) alone (55.9%). In the post-anesthetic care unit (PACU), over half of the
patients reported mild or no pain at rest and during movement (52.4% and 50.3%, respectively),
with a gradual decrease in pain on days 1 and 2. Compared to those who received GA alone,
patients who received spinal block (SB) or combined regional anesthesia (RA) with GA experienced
less pain at rest and during movement in the PACU, as well as a reduced need for fentanyl
during both the intraoperative and postoperative periods. In conclusion, the regional anesthesia
techniques, such as spinal block alone or in combination with general anesthesia, are effective
in controlling postoperative acute pain and reducing opioid usage in pediatric patients undergoing
orthopedic extremity surgeries.
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WA, 2564 LnauaiAnLn Aie lengeunivmsawinnu
15U uaunauridneen fe Yeyaeanevivelilauysal
warithelasuaunnlvieenanlsmeuialaney
48 Hlusvidsngn
JayamnwIdnnkuuTuinnsTEiu
AUIEN LLUUﬁuﬁﬂmi@LLﬁiuﬁﬁNﬁﬂﬁu WaZLUY
Uszifiuanudinndinidn wusdayasanidu
1) Foyaiiugiuresdiisuazdayanisiidn
(demographic data) léiwA 81 e i GRPGN
American Society of Anesthesiologist (ASA)
physical status $z8LIa1NINAALAZASIFLGDR
JEninadndn 2) Yeyanisseiuaruidn laun
wafianssesduanuddn uuadu 2 nguman laun
msizi’ummiﬁmwuﬂbﬁa (general anesthesia;
GA) waznsseiuauidnianizdiu (regional
anesthesia; RA) feutsoanidunisanenaidnges
vrludunds (spinal block; SB) msanensidhdes
wilodugsn (epidural block; EB) msdneidn
touniodupsiumisiunu (caudal block; CB)
waznisanalduuszamaiulany (peripheral
nerve block; PNB) 3) Jayaminuin laun Az
AUUINVAINIANVULWN (rest) wasvdu
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(movement) fivioanilu (Post anesthetic care
unit; PACU), naarindniudl 1 uae 2 wazanulin
nasidnvaiazmallansseiuaNuIan way
4) Feyanislduniinmiuniiia (fentanyl) Lo
USinauenfildsewineinsiail PACU, ndssinginuil
1 way 2 uazU3unmen fentanyl fildvesuday
wadlan1ssziuausdn

nsuszilluanulan dnsuiinlaay
F189UANNUINAEAULDY (self-report) Tagld
w3nsile numeric rating pain score (NRS) Hju
uavnilvesina Wy Wuhndnseliaiuise
Uszidiugeipdesdleiily Seavdsudiuanuian
PIBNITAUNANEGANTIU D Face, Legs, Activity,
Cry, Consolability scale (FLACC) unu® Taeits
NRS way FLACC fiazuuusnanfie 0 uazgsgaie
10 Tnsazuun 0 Aolsitan wag 10 AeUanannitan
Tu#im vonani Sautssziunnutindu 3 nay
lauA Azuuy 0-3 Asluulnnsevinties Azl
4-6 An YU unans kazaziuu 7-10 AsUanuin
NIOTULT

Tumsfinuniranisinudnilngsea
MBAIUIULAYTOYAE (Number and percentage)
PNLIUTEUZIANIAA NMIIEURDATEININIARLEY
Usunaunshaen fentanyl Turasnanmneg diaue
mefslsegu (median) wazadslng (quartile)
\lesandoyaiinsnszanesuuulsiuni (non-
normal distribution) N153LATIEATOLANANTT
seiulInndeinfnnasUsununisiden fentanyl
TuuwmazmatdaUSouisudiumatn GA 1dada
generalized linear model esarmdunis
Ainszideyaiifiinisiadmataiouazdngs
Wisuifisuseun 3 nautiul 1 p-value < 0.05
WARIAIANNLANGA 1908 19T TE Ay NI9aD A
wardoyaranuniinszilaglilusunsy STATA
nesdu 18
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NAN1SAN®YN
TuszagadnwidfUediniunisiidn
senernseeslstRnaridnne 143 518 Hudinee
($owaz 62.2) wanguengaulvey 7Y (Msfnwnil
Lififtheengsnin 1 ) dihelasunnunsuns
rdnUInaIniian (Sevas 84.6) laoiluns
Mninaien (Gesar 60.8) wazrdnsiEnsdng
(Foway 23.8) fUredwlngfevar 55.9 195y
wadla GA eg1aiien dusewas 41.3 lasumadla
RA 711U GA Lazdiutioadesay 2.8 lasuinaila
RA %l SB aehaiien famnsnsdt 1 (Table 1) fu
andshdawuhitheiuimistanin
Yauzinwazsuil PACU luszsuliitaeviethntioy
($oway 52.4 uag 50.3 MUAINU) LarAILUIN
funliharadlufui 1 uae 2 Taeflithedilivan
WiaUntesvnizinuazeduluiudl 1 Sovas 92.3
Wz 74.1 wazudl 2 Soas 95.8 waz 86.0 AU
Ha915197 2 (Table 2)
dlewlSeuiiisuanutiandeindnues
@ﬂaaﬁlﬁ%’u GA 8E19LAEN wmfﬂ@ﬂwﬁléf SB %39
Tonadla RA 531U GA (waila EB, CB way PNB)
flauUanvaznuazaduil PACU Yesniieta
v eana Tnvdusuanulinvaiein
AaAEA1UMA (mean difference) T83A771U0
WeeniNgu GA ¢ 5.05, 3.55, 2.15 uag 2.36,
p=0.012, p=0.015, p=0.005, p=0.045 A&
wazdnsuanuUInUuzdUll mean difference
vaarnuUIndeeniingy GA ag 5.39, 3.89, 2.49
wa 2.54, p=0.006, p=0.007, p=0.001, p=0.028
AUENFU wazmadia EB $auu GA tudsaninse
aneuUnvazviundwsalutud 1 Iedle
\Wiguiungu GA (mean difference 1.53, p=0.002)
Fapn57971 3 (Table 3)
Tuszninemsuidauazii PACU wu3n
fuaeildimada GA egrafer finsld fentanyl
Usinaigenindihedildimaiadu fmngei 4
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(Table 4) Tnaulowisuifisuusuiunislden
fentanyl Iuﬁﬂwﬁié’ GA D819LAE7 Wudwﬁd’ﬂ’mﬁ
Townaila SB visala RA 571U GA (wnila EB, CB
waz PNB) 14t fentanyl sswissindianasdi PACU
Hosni119g19lusdAyn19aia laeA1 mean
difference 983U3118481 fentanyl fild5zming
FdnloendNgy GA ag 1.30, 0.76, 0.47 Uag 0.47
ilasniusenlansusedalug suddu (p<0.001

Table 1 Demographic data

lunnnailn) uazA1 mean difference dmsu
USnauen fentanyl #ldlu PACU tlosninngu GA
98 0.81,0.79, 0.40, uaz 0.48 lulasnsusienlansy,
p=0.027, p=0.003, p=0.004, p=0.025 A1UAIGU
uenandl lufthedilédy £8 Saudu GA wui
anusaanUSunanisld fentanyl audiaud 1
nawWFnee (mean difference 3.0 lulasnsu
#enlansy, p=0.029) Fn15197 5 (Table 5)

Variables n = 143
Gender: Male/ Female 89 (62.2)/ 54 (37.8)
Age (years) 7(2,11)
Weight (kg) 22 (12, 40)

Body mass index (kg/m?)
ASA Physical status I/ 11/ 1l
Site of surgical procedures
Upper extremity
Lower extremity
Lower extremities
Anesthetic techniques
General anesthesia
Combined general anesthesia and RA
General anesthesia with epidural block
General anesthesia with caudal block
General anesthesia with PNB
Spinal anesthesia
Surgical time (minutes)

Surgical blood loss (ml)

16.9 (14.8, 20.8)
68 (47.6)/ 74 (51.7)/ 1 (0.7)

22 (15.4)
87 (60.8)
34 (23.8)

80 (55.9)

59 (41.3)
8 (5.6)

39 (27.3)
12 (8.4)
4(2.8)

105 (75, 190)

5(1, 20)

Data were reported as median (IQR1, IQR3) or number (%), ASA PS; American Society of Anesthesiologists,

RA; regional anesthesia, PNB; peripheral nerve block
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Table 2 Postoperative pain intensity in the PACU, day 1 and day 2

Pain intensity level (n = 143)

Periods
None to mild Moderate Severe
PACU
at rest 75 (52.4) 22 (15.4) 46 (32.2)
on movement 72 (50.3) 23 (16.1) 48 (33.6)
Day 1
at rest 132 (92.3) 9 (6.3) 2(1.4)
on movement 106 (74.1) 24 (16.8) 13 (9.1)
Day 2
at rest 137 (95.8) 6 (4.2) 0(0.0)
on movement 123 (86.0) 17 (11.9) 3(2.1)

Data were reported as number (%). PACU; post-anesthetic care unit.
Pain intensity: score 0-3 = none to mild, score 4-6 = moderate, and score 7-10 = severe.

Table 3 Postoperative pain of various anesthetic techniques as compared to GA (reference

technique)
Pain at rest Pain on movement
Anesthetic techniques mean difference mean difference
(95% Cl) PR (95% Cl) ARG
Pain in PACU
Combined EB and GA -3.55 (-6.41, -0.69) 0.015* -3.89 (-6.69, -1.08) 0.007*
Combined CB and GA -2.15 (-3.66, -0.64) 0.005* -2.49 (-3.97, -1.01) 0.001*
Combined PNB and GA -2.36 (-4.67, -0.05) 0.045* -2.54 (-4.80, -0.28) 0.028*
SB -5.05 (-9.00, -1.10) 0.012* -5.39 (-9.26, -1.51) 0.006*
Pain on day 1
Combined EB and GA -0.36 (-1.00, 0.28) 0.270 -1.53 (-2.52, -0.55) 0.002*
Combined CB and GA -0.05 (-1.27, 1.17) 0.936 -0.90 (-2.77, 0.97) 0.347
Combined PNB and GA -0.002 (-0.98, 0.98) 0.997 0.39 (-1.12, 1.90) 0.614
SB 1.58 (-0.11, 3.26) 0.066 2.85 (0.26, 5.44) 0.031*
Pain on day 2
Combined EB and GA 1.01 (-0.25, 1.78) 0.120 0.50 (-0.83, 1.83) 0.460
Combined CB and GA -0.11 (-0.51, 0.29) 0.595 -0.67 (-1.37, 0.03) 0.062
Combined PNB and GA 0.38 (-0.24, 1.00) 0.230 0.31 (-0.76, 1.38) 0.573
SB 1.51 (0.45, 2.57) 0.005* 3.00 (1.17, 4.83) 0.001*

p<0.05 represented statistical significance. Statistical test by generalized linear models. Cl; confidence interval, EB;
epidural block, CB; caudal block, PNB; peripheral nerve block, SB; spinal block, GA; general anesthesia, PACU; post

anesthetic care unit.
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Table 4 Perioperative fentanyl consumption of other various anesthetic techniques

Techniques
Periods GA EP+GA CB+GA PNB+GA SB
(n = 80) (n=28) (n = 39) (n=12) (n=4)

Intraoperative (pug/ke/h)  1.21 (0.90, 1.58) 0.51 (0.39, 0.68) 0.83(0.50, 1.11) 0.88 (0.74, 0.99) 0 (0, 0)
Postoperative (ug/kg)

At PACU 0.93(0.43, 1.38) 0 (0, 0) 0.36 (0, 0.91) 0 (0, 0.59) 0 (0, 0.30)
Day 1 1.28 (0, 5.70) 0 (0, 0) 4.10 (0, 8.78) 1.71 (0, 3.77)  0.32(0, 0.64)
Day 2 0(0, 3.78) 0 (0, 0) 0 (0, 4.00) 0(0, 1.13) 0 (0, 0)

Data were reported as median (IQR), GA; general anesthesia, EP; epidural block, CB; caudal block, PNB; peripheral
nerve block, SB; spinal block, PACU; post anesthetic care unit.

Table 5 Perioperative fentanyl consumption of various anesthetic techniques as compared to

GA (reference technique)

Periods mean difference (95% CI) p-value

Intraoperative fentanyl consumption (ug/kg/h)

Combined EB and GA -0.76 (-1.07, -0.44) <0.001*
Combined CB and GA -0.47 (-0.64, -0.31) <0.001*
Combined PNB and GA -0.47 (-0.72, -0.21) <0.001*
SB -1.30 (-1.74, -0.86) <0.001*

Fentanyl consumption in PACU (ug/kg)

Combined EB and GA -0.79 (-1.30, -0.27) 0.003*
Combined CB and GA -0.40 (-0.68, -0.13) 0.004*
Combined PNB and GA -0.48 (-0.90, -0.06) 0.025*
SB -0.81 (-1.52, -0.09) 0.027*

Fentanyl consumption in 24 hours (pg/kg)

Combined EB and GA -3.00 (-5.69, -0.30) 0.029*
Combined CB and GA 1.45 (-0.03, 2.87) 0.054
Combined PNB and GA -0.42 (-2.59, 1.75) 0.703
SB -2.67 (-6.39, 1.05) 0.159

Fentanyl consumption in 48 hours (ug/kg)

Combined EB and GA -1.81 (-3.88, 0.26) 0.086
Combined CB and GA 0.65 (-0.44, 1.74) 0.239
Combined PNB and GA -1.27 (-2.93, 0.40) 0.137
SB -1.81 (-4.67, 1.05) 0.215

p<0.05 represented statistical significance. Statistical test by generalized linear models. Cl; confidence interval, GA;
general anesthesia, EP; epidural block, CB; caudal block, PNB; peripheral nerve block, SB; spinal block, PACU; post
anesthetic care unit.
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idnludUaedlng uadmsugUiedndngnuiun
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Blood RNA expression of HSP70, GADD45a, and PA2G4 following somatic

death in a mouse model for application in post-mortem interval estimation

Jutamas Kaewkhammoon', Supakit Khacha-Ananda® Suteera Narakornsok®
'Forensic Science, Graduate School, Chiang Mai University
“Department of Forensic Medicine, Chiang Mai University

°Department of Anatomy, Chiang Mai University

Abstract

Current tools for post-mortem interval (PMI) estimation include algor mortis, livor mortis,
rigor mortis, and supravital reactions. However, the accuracy of these methods can be influenced
by external environmental factors and the characteristics of the deceased body. To enhance
precision, several studies have explored gene expression-based tools, as specific genes may
exhibit upregulation or downregulation correlated with the time since death. This study aimed
to investigate the use of postmortem blood RNA expression for PMI estimation. Heart blood
samples were collected at 0, 0.5, 1, 6, 12, 24, and 48 hours postmortem. Total RNA was extracted,
and gene expression was analyzed using quantitative real-time polymerase chain reaction (qRT-PCR).
Results revealed that RNA quality and quantity for samples collected at 0, 0.5, and 1 hour
postmortem ranged from 2.04 to 2.23 (A260/A280) and 30.16 to 44.67 pg/ml, respectively.
Notably, the expression of HSP70 was significantly elevated at 0.5 hours postmortem, while the
expression of GADD45a significantly decreased at 0.5 hours postmortem. Moreover, a significant
association was observed between PMI and changes in delta cycle time for HSP70 (increase)
and GADD45a (decrease). These findings suggest that HSP70 and GADD45a may serve as potential
biomarkers for PMI estimation. However, further studies are required to validate the use of these

genes in human postmortem samples for accurate and reliable PMI determination.
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Corresponding Author:

Supakit Khacha-Ananda

Department of Forensic Medicine, Chiang Mai University

110 Inthawarorot Road, Sri Phum Sub-district, Muang District, Chiang Mai 50200, Thailand
E-mail: supakit.kh@cmu.ac.th

J Med Health Sci Vol.31 No.3 December 2024




unin

N15UTEUIUTZELIAINEIRY (Post-
mortem Interval: PMI) fianudnfggoenesnnty
MImsaeUARINgMInY LietaeliAnadm
wlughvesnsuszanadisantunisifiameg Loy
inlufinmsldmediafiieadestunsisundas
NaEs5IMeN Wi fhdannainnisidusinasesen
(algor mortis) s Eenniende (livor
mortis) Msudaniendiaiie (rigor mortis)

aaa A aa . . v
wazUfisemile®in (supravital reaction) 1114

Uszilussozinaivdine danaianisuszana
wianbJudisanisannisalsyevinainislunis
LaammmmmLLtJiiJsaumaﬂmmmaauiﬂmmﬂ
Haduneuen Wy Msaudevesmm ALY
AUVSY uas wsegamaliluussennia Wus’
Tuanagdiflennuduvionisiadnuesqdunis
danalirmingaunniu 3evildnnsuszananan
g ldduninfifusse sy luuansdFady
msenfiagldifissnisuszanassesnamamie
Mnwedamaiifissesnadien vilsitlagtuin
Anwiiieatestunsuaneenuesdufiasuuas
TUmusvavnamdadedin® Tnsanunsanuldona
nsuanseenvesduiitiiuuniunioanadlutig
vamdwngluauds 96 Frluamdanne® n1sAnw
999 Dachet uazpmz WuBuiiisitostuwad
Uszaminisuanieaniianasuansad wudud
Aeodesfuwaduzidainmsuansoeniliiuanniy
Tuthanm 12 Flusdne’ msaneilulansians
WAZVUNAADY WunSLanseanvesBuiiietes
AUNITNOUAUBIABANNLASYA LUU BU HSP70.3
Tuvandnane wag Hspel “Lumgmaauﬁm%uasm
fifeddayly 12 Fluausnvdanne’
MendnAdTindedin svuusiieg ves
SeneazngansyaeE g iuieRSenh
somatic death 8galsiny wadulswinayes
grusaaniuianssuvengaanealula auda

J Med Health Sci Vol.31 No.3 December 2024

SzpznafigaduIneendiauiainnismensed
38n1 cellular death vinlaasanuAITIERS
P938uLTHn lonauausIien1izdiangld!
anmsiiwaduineondiauladonazdaliin
ANLASENBENTIATY LazdinIsnauauesIENS
uanIOBNUBIBU Heat shock protein 70 (HSP70)
fufiunnntu eviliBuiinuauwadlioglu
annzUnd Imsiﬂiauﬁgﬂa%'wmﬂﬁuﬁwé’uéy’a
nszvIuNsteraanevedlalalannglannuesen
1nUfAzeneendindu iitevinliidelalalend
TN ® Tunensetnudu erowth arrest and
DNA damage inducible alpha (GADD45a) wa
Proliferation-associated protein (PA2G4) %
nevaLssrBlwadiileinAnudsmenazn sy
TAansmeveawad’ dasnszduviienanesen
i 3o Sedend auuutimanlnihanude
ATEvIRERNTaU ouyadasveoandlulam uay
AMILRRalUAn A1NNTINTEAUNITHANIDBNVDITY
GADD45a Wiinsuanteonvesfuiiiiudu 1ile
PIUANAYINALNAYBINTTRULTLLAS (DNA repair)
wahinwadiuuarwenlnda (apoptosis)® vaudl
PA2GA \BuBufinuauitnisansveaadiay
Avdeaiunisaanslusiy Maditosarsents
doyidvanivaunananIeT@IINUMTHANTERN
AfusnntuiionovauosenuARenTiAnTu !
Wiinsuanoenvesdy serduiaiociofs
wlduisludunisUszanaszesnamdmie
desandvumdanazdanuadosnin wis
Aanswasundasanmussan Fnenmeeinis
uanseanvesdudinsaunsaldamsunisusyane
svevnamdmeTutumeiailisumseausul?
winmsUseanaissenamdamesniiudaanseyh
Turmsyudiitelilddoyaiiusiugr aeslsfinia
nsANwIURY Ehrenfellner wagang wuinlung
dninnansarnisaldiionsraasulusiud
uansoannevawnela 1 Tushiu Tropomyosin,

| 7




alpha actin k& alpha tubulin ﬁwudﬂumw&? iy
vsenynaaesliiinnuuandsivet1aided iy
neaia” uenanuulunsvedeulnIetioUszana

sEznAawNUlngAENSWARIDDNURIE U LS

nlumadminaassuildansyssanawaad
routndlndiAseiu PMI a3dluananyud™ fady
PNVHAAINGNI TIN50 YNULAINIENNS
YneandiaunasidendiviliAsnisaevesead
WaAlITIndeAneranunisuanteanvesdiu
vrrlaiiuasuuladld wasnmsaneludnieass
wduteyadesuiianansBufiadlalufnwse
TurmanudiiieUssidiussanandanels

Tnguszasd

Wiefnwinswdeuwlawesdu HSP70,
GADD45a way PA2GA w&In15a1euesdesiznn
Tulumanynaaes

AnsAnw
an'l'a::n'mgswgmmaae
\Aoamynnaesanesitus BALB/cMlac 01y
6 dUA1% 21NUSEN Nomura Siam International
Useelne Inglasuniseyd@liaiiunisain
AMENITUNITAAUARARAENTITdnInaaes
AaizuNEAEns uinerdedeosind (e
033/2021) flanzRenasidninaasarinfiu
21 + 1 ssrwalod ArAUTudITIMEYINAY
50
Franansiu 12 Fluswazdienansiy 12 $alus

H+

@essuniulaiiiu 85 ndiua n1siesiuuund
laifimsvuidou mslihazenanuulaidiin Tag
sewwoudutides Lﬁamumq 8 &umn wq;iﬁgmm
U 24 ﬁaavaﬂmmwmé’w%ﬁmi cervical
dislocation Turanfgariu mﬂuummmwmaaq
’mimam‘wm 26 - 27 perALTUALAZAILTY
FuinsiSoray 83 - 84 uazUIIAINNITIUNIL

28 |

10% ANULIUVDILANY 325 ang

Mnusadludsnnden Tngussglilundesnanain
TNUINAUUDABIT15EING] AZLINVEFNERNS
winInenaedeslul udegiudenainiila
vosvynaaesuiazdadlunasalividends
ansfudenudevia EDTA fidaeiian 0, 0.5,
1, 6, 12, 24, 48 luendame Inglunday
nanazyhmsneaeslumydwom 3 ¢ Mo
0 FluadusiudsudiisuEudiu fegruden
awgniAuliTigamgil -80 ssmwaldua Aouthly
annonsouLe

N3ENAB5dULe
aﬁ’mmiﬁuLamwﬁy’umaummﬁqmaﬁ’m RNA/
Protein Purification Plus Kit (Norgen, Canada)
MU S uesneries Nanodrop
(Thermo Fisher Scientific, MA, USA) Usuusuna
91510WBINAU 150 uilunSuuardludunsigi
a1y CONA fegathendsasy RevertAid first
Strand cDNA Synthesis Kit (Thermo Fisher
Scientific, MA, USA) tagihluasiainnsuansesn
%aﬁuﬁwﬁmﬁﬁmﬁ%%gﬂ Maxima SYBR Green/
ROX gPCR Master Mix (Thermo Fisher Scientific,
MA, USA) TnenfisSunasdusnunu 4 duvs 1w
HSP70, PA2GA, GADD45a way [S-actin Wil
Judusneds uazasiainnisuansoanvesdume
wAlA quantitative real-time polymerase chain
reac’uon (gRT - PCR) amuvammu Usznaunay
%umau pre- denaturatlon Vlaiu%ﬂ:u 95 aamsnamiaa
Wunan 10 wdl mumau denaturation wqqum
95 sernwadeaunan 1537 funeu annealing
‘maamm 60 aammawamﬂunm 1 W uag
Fupou extension ‘mam‘wﬂu 72 9sAgaLTYE
Wunan 1wl Imamwwmmmu 40 50U
FUINIUARIBBNYRIBUMEEATAUIMR = 247
ot R o Relative gene expression fivihediuh
way AACt fiadh [(Cycle time vosBufiauls -

J Med Health Sci Vol.31 No.3 December 2024




Cycle time 9838U internal control) - ARAY

984 ACt VBIIANSUAUT ANPUVRINSLUDITNLY

Table 1 The lists of primers for evaluating gene expression

TuN159922 TN HARIDDNUDITULAAIAINTIN 1
(Table 1)

15-18

Gene Sequencing primer

F- CAGCGAGGCTGACAAGAAGAA
HSP70

R- GGAGATGACCTCCTGGCACT

F- AGAGCCTCTACAGTG GA
PA2G4

R- CCTTTAATCCCAGCACTCTGGAACG

F- GACGAATCCACATTCATCTC

GADD45a

R- TTGATCCATGTAGCGACTT

F- CATGTTTGAGACCTTCAACACCCC
[-actin

R- GCCATCTCCTGCTCGAAGTCTAG
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Table 2 Quality and quantity of extracted RNA from blood of experimental mice at each time

points after death

Time after death (hours) Quality of RNA Quantity of RNA (ng/mL)
0 2.04 £ 0.22 30.16 + 14.16
0.5 2.17 £ 0.15 44.67 + 29.39
1 2.23 £ 0.16 32.50 + 18.92
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Figure 1 Gene expression of (A) HSP70 (B) PA2G4 and (C) GADD45a after death in mouse model,

with the X-axis represents postmortem interval (h) and Y-axis represents relative expression

(fold) calculated using the formula R = 2

-AACE

, where * p<0.05 and ** p<0.01 indicate statistically

significant differences at each time point after death compared to the initial time (0 hours).
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Figure 2 The deltaCt values for the (A) HSP70, (B) PA2G4, and (C) GADD45a genes were measured
at different time points. The X-axis represents the post-mortem time in hours, while the Y-axis
represents the difference in cycle time (deltaCt) values. The deltaCt values were calculated
using the formula deltaCt = Ct (target gene) - Ct (reference gene or [-actin). The significance

of the differences at each post-mortem time point compared to the initial time (0 hours) is
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indicated by * p<0.05, ** p<0.01, and *** p<0.001.
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Table 3 The association between the deltaCt value and post-mortem interval (PMI) was analyzed

by multiple linear regression

Unstandardized Std. Error Standardized t p-value
Coefficients Coefficients
(constant) 0.645 0.143 4.527 <0.001
DeltaHSP70 -0.109 0.021 -0.626 -5.232 <0.001
DeltaGADD45a 0.081 0.024 0.398 3.326 0.002

a Dependent Variable: PMI
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The effect of a social support program on the psychological well-being

among caregivers of schizophrenia patients
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Abstract

Caregivers play a vital role in supporting individuals with schizophrenia, enabling them
to lead fulfilling lives within society. However, the prolonged caregiving process can lead to
feelings of fatigue and burden, negatively impacting the caregiver’s psychological well-being.
So, this quasi-experimental study aimed to evaluate the effect of a social support program on
the psychological well-being among caregivers of schizophrenia patients. The study involved
52 caregivers, who were randomly assigned to either an experimental group (26 participants)
or a control group (26 participants). The experimental group participated in a social support
program consisting of six sessions, each lasting 60-90 minutes, held twice a week over three
weeks. In contrast, the control group received standard care. Data were collected using a
demographic questionnaire, a psychological well-being questionnaire (reliability=0.94), and the
social support program. Descriptive statistics, independent t-tests, two-way repeated measures
ANOVA, and pairwise comparisons with the Bonferroni method were used for data analysis. The
results indicated that the mean psychological well-being scores for the experimental group at
post-test and the 4-week follow-up were significantly higher than those of the control group
(p=0.01). Furthermore, within the experimental group, psychological well-being scores showed
significant improvement at pre-test, post-test, and follow-up (p=0.001). These findings suggest
that healthcare professionals may consider implementing this program to enhance the

psychological well-being among caregivers of schizophrenia patients.
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Social support program

Activity 1 You and me (building relationships)

Activity 5 Access to benefits in the community

Activity 2 Exchange knowledge to gain confidence in care
Activity 3 Good feelings that are given to each other forever

Activity 4 Provide knowledge about schizophrenia and medications

Activity 6 Commitment from caregiver (evaluation activity)

Psychological

well-being

Figure 1 Conceptual framework
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Table 1 Analysis of variance on scores of psychological well-being at pre-test, post-test, and

four-weeks follow-up of experimental and control group (n = 52)

Source of variance df SS MS F p-value

Between group

Interaction 1 1,995.92 1,995.92 6.99 0.01
Error 50 14,273.72 285.47

Within group
Time 2 2,384.09 1,192.05 10.43 0.001
Interaction x Time 2 2,245.50 1,122.75 9.82 0.001
Error 100 11,431.74 114.32

Table 2 Pairwise comparisons for psychological well-being mean scores at each phase within

the experimental group using Bonferroni method (n = 26)

Mean difference (p-value)

Phase Mean (S.D.)
Pre-test Post-test Four-weeks follow-up
Pre-test 35.23 (11.36) - 8.65 (0.034) 18.85 (0.009)
Post-test 43.88 (11.54) - - 10.19 (0.001)
Four-weeks follow-up 54.08 (13.04) - = =
1 Mean scores of the psychological well-being

54.08
55.00
Experimental group
=mwmmss Control group
50.00
45.00
40.00
37.19 38.12
== ------o--.-+.-------.------.
wae 35.23
30.00
X
Pre-test Post-test Four-weeks follow-up

Figure 2 Psychological well-being mean scores of the experimental and control groups at each

phase
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Bleeding events in atrial fibrillation patients treated
with Warfarin or NOACs at Chaiyaphum Hospital

Moragot Pattarapongsin
Cardiac Center, Department of Medicine, Chaiyaphum Hospital

Abstract

Atrial fibrillation (AF) is a common heart condition that increases the risk of blood clots,
which can lead to stroke, heart attack, and death. Warfarin and Non-vitamin K antagonist oral
anticoagulants (NOACs) are medications used to reduce this risk. However, concerns remain
regarding the risk of bleeding complications associated with these drugs. This retrospective
cohort study investigated the incidence of bleeding complications in patients with AF who were
prescribed either Warfarin or NOACs. The study included 2,171 patients with AF who were
treated between 2016 and 2023. Data were collected from electronic medical records and
analyzed using survival analysis, Kaplan-Meier curves, incidence rate ratios, and incidence
differences. Over an 8-year period (2016-2023), the proportions of Warfarin and NOAC use were
85.8% and 14.2%, respectively. The overall incidence of bleeding complications in the study
population was 54.8%. The most common bleeding events were hematoma ecchymosis (2.6%)
and gum bleeding (2.2%). The incidence of bleeding in the NOAC group was 1.9 per 100 person-
years (95% confidence interval (Cl) = 1.1-3.2), with no statistically significant difference in bleeding
incidence between the two groups. Warfarin had a longer event-free survival time than NOACs
(3.61 years; 95% Cl = 2.90-4.33). Rivaroxaban, one of the NOACs, was associated with an increased
risk of early bleeding. While NOACs had a slightly higher bleeding incidence than Warfarin, they
were associated with less severe bleeding events. Warfarin was linked to a wider range of
bleeding events, including gastrointestinal and intracranial hemorrhage. NOACs have a slightly
higher incidence of bleeding complications than Warfarin, but they cause less severe bleeding
events and a narrower range of bleeding types. Therefore, NOACs should be considered as an
alternative to Warfarin for patients with a history of Warfarin use. Further research is needed to

evaluate the safety and efficacy of individual NOACs, particularly rivaroxaban.

Keywords: atrial fibrillation; bleeding; warfarin; Non-vitamin K antagonist oral anticoagulants
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incidence rate ratio IngAMUIINTIUIUANN T
MITAIYTULLIAINITANM Y HASNSALUARNITILUN
muFuUsiidesnsuiouiioy wavdradey
USZUNUAILLUY Poisson 38 Jackknife
Tusunewdentu vhnseuamileu
n3egsen (survival time) Y833z Uaanivinnisal
nsilidensan waviSeuisuanuyiazidy
LAaZYI9IAT 58118 Warfarin iU NOACs

NANI3IY

AMANYULVBINGUATDE

Tunmsas e AF AidhsuuImssening
U w.A. 2559 - 2566 §9110U 2,171 918 Ay
WNSUUSNS 20,417 as el visit oghatios 1 A%e
uazgeEn 57 A viall dndhuimaviauasnayy
Soway 52.7:47.3 91giloug1u 69 U (min = 17,
max = 94) uardanungthengudang d dlsasi
Aunifmils Gosas 54.8) wagluduiudngn
Julsamnudulafings (Sovay 24.4) 59383
Gulsaummmuuarlaeieds (Segas 13.5 uay
11.4 muaIav) dueInsdenoanainnisive)
wuboway 5.8 dnlvapfuonssden Govaz 2.6)
uaztdenoanaulsily (Fevaz 2.2)

msldedunisuldsivedon Ussinm
g Amiiun vie Warfarin THndaud U we
2559 (Uusnvesnsdnyn) autaldaqiu (w.e.
2566) d@1ue1ngyu NOACs gniunldlu U w.a.
2560 Iawen Rivaroxaban usfusniignminanld
AueE Apixaban U W.¢. 2562 wag Dabigatran
Tu U w.a. 2566 lagdndiunisldsendng Warfarin
fu NOACs e¢fisouar 85.8:14.2 Tanil NOACs
fdnduey rivaroxaban:apixaban:dabigatran
ogjfi¥enaz 7.7:6.3:0.2 muddy

mrslterwisaend wlumemiuazimern
Tusuilndifestu sufsenyieds Tsnsaw
finuinnfigalugiaeisaoindy Ao Tsaarudu
ladings nuSeway 22.4 uag 37.2 lu Warfarin uag
NOACs Asinsiu vasefinmstaladaimen (CHP) uay
amzluiuludengs wuludndiuiideudrados
lusiaesngy vaizfionisidensenainnislden
Hauroushaterluisaesngu Tnenguiild Warfarin
NURINSRBADBNABUNNUTEAN FIURINTTH
HoneanlunufiueIvng kazaues onliueInis
Uszdifeusansnniinuni vaieil NOACs wuLfies
M Eenuarsoet (hematoma ecchymosis)
waztdenoenaulsilu (bleeding gums)
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Table 1 Personal characteristics and bleeding of AF patient using Warfarin and NOACs

Baseline demographic

Warfarin NOACs

n (%)

Sex
Female
Male
Comorbidity
No complication
Hypertension
Diabetes mellitus
Chronic kidney disease
Congestive heart failure
Hypercholesterolemia
Bleeding characteristics
No bleeding
Epistaxis
Hematoma ecchymosis
Bleeding gums
Subconjunctival
Hematuria
Rectal bleeding
Stomach bleeding

Intracerebral bleeding

1,862 (100.0%) 309 (100.0%)

998 (53.6%) 157 (50.8%)
864 (46.4%) 152 (49.2%)
1,862 (100.0%) 309 (100.0%)
886 (47.6%) 95 (30.7%)
417 (22.4%) 115 (37.2%)

225 (12.0%) 68 (22.0%)

233 (12.5%) 15 (4.9%)
74 (4.0%) 7 (2.3%)
27 (1.5%) 9 (2.9%)

1,862 (100.09%) 309 (100.0%)

1,749 (93.9%) 296 (95.8%)

4(0.2%) 0 (0.0%)
49 (2.6%) 7 (2.3%)
42 (2.3%) 6 (1.9%)
2(0.1%) 0 (0.0%)
7 (0.4%) 0 (0.0%)
4 (0.2%) 0 (0.0%)
1(0.1%) 0 (0.0%)
4(0.2%) 0 (0.0%)

gUAn1sain1stiianaaNn T eenERINgl

mﬂmiﬁmmuéﬂw AF 971131 2,171 578
TuszgziRnemu 11,605.88 Au-U nuiuiuiilidonsen
N5l Warfarin wag NOACs winfiu 126 51¢
AnJugURnisal 1.1 sl 100 Au-T (95% CI: 0.7,
1.6) Tagnudn nguilld Warfarin 1,862 518
wunsfiiensen 113 51 Aadugifinisal 1.0
#o 100 Au-T (95% CI: 0.9, 1.2) vauziingugld
NOACs 309 518 wun1silidenasn 13 518 Ay
guFnisal 1.9 sie 100 AU (95% Cl: 1.1, 3.2)
Anduanuunnanavesdigiinisaliviadu 0.008
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fio 100 Au-U (95% Cl: -0.002, 0.02) %38
Wisuiisuiduaudesgdinisal wihdiu 1.80
(incidence risk ratio = 1.80; 95% Cl: 0.93, 3.21)
Tnsanuuana1sssnan lfidedAgniaia
(p-value = 0.0587)
szgzUaDAmnNM SN SHiianaNsEning
SELNIGH
WisusussuzUasamnnisalnisi
Bonoonseninaevisansngy wuin NOACs
sveznaadsvansiidensen (median survival
time) Winfu 4.85 T (95% Cl: 4.76, 5.37) Uuzi
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Warfarin §9ldaunsamssesnanadala el
WaSsusuidusiet wuin Warfarin wans
21NN5LBABBNAINNNT I EINYIUIUNIN taedl

AULANANUBITINIAS1I 3.61 U (95% Cl: 2.90,
4.33) plagun 1wt 1 (Figure 1)

Kaplan-Meier survival estimates

4
analysis time

53 8

Warfarn

NOACs |

Figure 1 Event-free survival time for bleeding between Warfarin and NOACs

dofiansaunduunduseden e
WisuileuszezUannunisal wun rivaroxaban
Faduslungu NOACs fiszuzinanadelunis
wandeINsienaen 4.85 Y (95% CI: 4.76, 5.37)
Tag Warfarin szogiangegaiinuennisidensen

#9 7.97 U (survival function = 0.795) apixaban
seBgAEERTNy Ao 3.99 Y (survival function =
0.977) @ dabigatran filanusinisidensen
éﬁ’qgﬂmwﬁ 2 (Figure 2)

Kaplan-Meier survival estimates

}Wﬁ

T T T

4 B g

analysis time

Wyarfarin
Apixaban

- Rivaroxaban
Dabigatran

Figure 2 Event-free survival time for bleeding among four drugs

60

J Med Health Sci Vol.31 No.3 December 2024




o msidansaniidfny

nGuEE AF flden Warfarin wugtRnmsal
Fonoenluaunnniiga Andu 23.5 e 100
Au-T (95% CI: 5.9, 93.9) Ingszezianaaefiny
517 3.73 U 5098911 fie Genralvia wugUinisal
22.6 i 100 AL (95% CI: 8.5, 60.2) sreaaiadt
fnuldsn 3.51 U vaugiionnsidenseniisuuss
\u Feneantuaued wuglRnisel 18.2 se 100
AW-U (95% Cl: 6.8, 48.4) 8193gNuld517 4.90 U
Fap319ii 2 (Table 2)

yauzinguiily NOACs nusmsidensen
erenmssidon viesesvingn AmidugiRnisal
29.6 si@ 100 Au-U (95% Cl: 14.1, 62.1) lagszes
nanadeinu 4.62 T videsewing 0.11 U s
4.80 U wazidansanaulsily Andugifinisel
24.4 si0 100 AUY (95% Cl: 10.9, 54.3) $1919
wulisn 4.78 U famn319il 2 (Table 2)

Table 2 Incidence and event-free survival time for bleeding between the two drug groups

Warfarin

NOACs

Incidence rate per
100 person-year
(95% CI)

Median survival
time (95% CI)

Incidence rate per Median survival
100 person-year  time (95% Cl)
(95% ClI)

Intracerebral bleeding 18.2 (6.8, 48.4)

Stomach bleeding 12.6 (1.8, 89.6)

Subconjunctival hem. 23.5(5.9, 93.9)

Epistaxis 22.6 (8.5, 60.2)

Hematuria 18.0 (8.6, 37.8)

Rectal bleeding 16.3 (6.1, 43.4)

Hematoma ecchymosis 16.2 (12.3, 21.5)

Bleeding gums 16.1 (11.9, 21.8)

6.76 (6.11, 7.26)
6.87 (5.94, 7.34)

4.90 (4.47, ) - -

3.73(3.73, ) - -
3.51(2.94, ) = =

6.17 (0.45, 7.12) = =

5.92 (4.98, .) - -
29.6 (14.1, 62.1) 4.62(0.11, 4.80)

24.4(10.9, 54.3) 4.78 (0.32, )

TsAs2uAUDIN151e0ABRNANAST L8N
ﬁ'qaaaneju

91N15LEBABBNANNTTLYYN Warfarin wu
guAmsallsanuiinniign fe nngluiiudengs
Al 3.7 fio 100 Au-U (95% CI: 1.5, 8.9) 589891
Ao nmehladuvad Andu 1.4 e 100 Au-U
(95% Cl: 0.6, 3.0) wazauiulafings Andu 1.1
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#9100 AU (0.7, 1.6) vauziinguiild NOACs
wugURn1salgegalulsasiu aneiladuman
Ay 6.5 s 100 AU-T (95% CI: 0.9, 46.4)
5998931 Aa Nghlaauwian Andu 5.6 Me 100
Au-U (95% Cl: 1.4, 22.2) uazAusulaings
Aoy 2.0 s 100 Au-TU (95% CI: 0.8, 4.8)
éﬁ’qgﬂmwﬁ 3 (Figure 3)
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Figure 3 Incidence of bleeding in comorbidities compared between Warfarin and NOACs
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fideneen WU dabigatran feo1n15iden0en
wannelnanfsuegenin Warfarin uslufiswed
Sasenin® wienmsindensenlunssnzenms
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517 2.9 4 4.3 U 1oy rivaroxaban Jugngu
NOACs Aifuwnliazifinmsnisalidensanléisaen
51 4.8 8954 U

Jolduauuy

1. 81ngu NOACs flgufinisainisiin
\Heneonunnin Warfarin 1éntiee agelsinny
21n15188A00NAN NOACS L“f]umﬂﬁﬁiﬁ,iqmm
waziifosdnuaiznin Warfarin ganuldiieunn
SnwagveINsiidenasn SIDaenenluaLs
Azt nsdaaBuliinsldangy NOACs Tunis
tosriulsa AF maslasunsiarsanlvsidunseely
Tnianzlunguitlianunsold Warfarin dadu
mailld iesnlianunsams INR sainld vide
fitlymi3esnssuysemuen Warfarin aghsgndies

2. MsAnwwuuganidusiedien Tu
nau NOACs lagianig rivaroxaban a3slasy
msfarsan Wesnduendmdiifanasinis
\HerpanAouinas lngRansananndnwalzeng
yaslsaTidu vunauazUSunaedild Tsasufinu
wazdafiansandug auuuinianislden

3. nsAnwnovenluouian a1afiy
uulsaneruialunsfinel wu lsameiuia
Tuwmguandl 9 wielsameuialuiiuiinne
nziusandounile Feazvilinaifeueiiu
ansavedlsalddnuiu
4931MAVBINTSIY

eI Teyagiounda (retrospective
data) Fsenafifudsddafivesnmsinuliasutu
Imiumﬁ%’mz‘immxﬁmwwzﬁﬁ%@gaﬁ’uﬁmﬁa
Tiinnnsesunefiiuass

AnAnssuUszENA
U 6 6 = a
ENevevB R LEUEUSey) NPiensnia
LATAMENTIUNITITEINVING NGB TUNNY

63



64

wisszmele Alsnganlimuiam anug wife
Hounzih uazUSuusuAlutounmiasineg aunszits
ideiidnsalulddaed vensuveunszam
oeagly o i

L@NENS81999

1.

Calkins H, Hindricks G, Cappato R, et al.
2017 HRS/EHRA/ECAS/APHRS/SOLAECE
expert consensus statement on catheter
and surgical ablation of atrial fibrillation.
Heart Rhythm 2017;14:e275-e444.
doi:10.1016/j.hrthm.2017.05.012.
Odutayo A, Wong CX, Hsiao AJ, et al. Atrial
fibrillation and risks of cardiovascular
disease, renal disease, and death:
Systematic review and meta-analysis. BMJ
2016;354:i4482. doi:10.1136/bm;.i4482.
Blomstrom Lundqvist C, Lip GY, Kirchhof
P. What are the costs of atrial fibrillation?
Europace 2011;13:i9-12. doi:10.1093/
europace/eur087.

Rahman F, Kwan GF, Benjamin EJ. Global
epidemiology of atrial fibrillation. Nat Rev
Cardiol 2014;11:639-54. doi:10.1038/
nrcardio.2014.118.

Lim GB. Milestone 2: Warfarin: from rat
poison to clinical use. Nat Rev Cardiol
2017. doi:10.1038/nrcardio.2017.172.
Steffel J, Verhamme P, Potpara TS, et al.
The 2018 European Heart Rhythm
Association Practical Guide on the use of
non-vitamin K antagonist oral
anticoagulants in patients with atrial
fibrillation. Eur Heart J 2018;39:1330-93.
doi:10.1093/eurheartj/ehy136.

10.

11.

Johnston S. An evidence summary of the
management of patients taking direct oral
anticoagulants (DOACs) undergoing dental
surgery. Int J Oral Maxillofac Surg 2016;
45:618-30. doi:10.1016/j.ijom.2015.12.010.
Eikelboom JW, Wallentin L, Connolly SJ,
et. al. Risk of bleeding with 2 doses of
dabigatran compared with warfarin in
older and younger patients with atrial
fibrillation: An analysis of the randomized
evaluation of long-term anticoagulant
therapy (RE-LY) trial. Circulation 2011;123:
2363-72. doi:10.1161/CIRCULATIONAHA.
110.004747.

Larsen TB, Skjgth F, Nielsen PB, et al.
Comparative effectiveness and safety of
non-vitamin K antagonist oral
anticoagulants and warfarin in patients
with atrial fibrillation: Propensity weighted
nationwide cohort study. BMJ 2016;353:
i3189. doi:10.1136/bmj.i3189.

Bengtson LGS, Lutsey PL, Chen LY, et al.
Comparative effectiveness of dabigatran
and rivaroxaban versus warfarin for the
treatment of non-valvular atrial fibrillation.
J Cardiol 2017;69:868-76. doi:10.1016/j.
jjcc.2016.08.010.

Gomez-Outes A, Terleira-Fernandez Al,
Calvo-Rojas G, et al. Dabigatran,
Rivaroxaban, or Apixaban versus Warfarin
in patients with nonvalvular atrial
fibrillation: A systematic review and meta-
analysis of subgroups. Thrombosis 2013;
2013:640723. doi:10.1155/2013/640723.

J Med Health Sci Vol.31 No.3 December 2024




12.

13.

14.

15.

16.

17.

18.

Nompannopas N. The oral anticoagulant
use among ambulatory patients with
nonvalvular atrial fibrillation at
Sawanpracharak Hospital. R3 Med PHJ
2022;19:83-100. (in Thai).

Hfocus Online News Agency. In-depth
health system analysis. Accessed April 22,
2024. Retrieved from https://www.hfocus.
org/content/2022/09/25926.
Methavigul R, Methavigul K. Factors
Influencing the quality of anticoagulation
control in patients receiving combination
therapy with Aspirin, Clopidogrel and
Warfarin. J DMS 2017;42:59-65. (in Thai)
Schoenfeld DA. Sample-size formula for
the proportional-hazards regression
model. Biometrics 1983;39:499-503.
Adeboyeje G, Sylwestrzak G, Barron JJ,
et.al. Major bleeding risk during
anticoagulation with Warfarin, Dabigatran,
Apixaban, or Rivaroxaban in patients with
nonvalvular atrial fibrillation. J Manag
Care Spec Pharm 2017;23:968-78.
doi:10.18553/jmcp.2017.23.9.968.

The Heart Association of Thailand
under the Royal Patronage. Guidelines
for the treatment of patients with oral
anticoagulants. Accessed March 23, 2024,
Retrieved from http://www.thaiheart.org/
index.php?lay=show&ac=article&ld=
5392526 70&Ntype=>5.

Piersma FR, Breel JS, Krul SPJ, et al. Atrial
fibrillation: A retrospective chart review of
complications, morbidity and mortality at
30 days. Eur Heart J 2022;43:ehac544.2750.
doi:10.1093/eurheartj/ehac544.2750.

J Med Health Sci Vol.31 No.3 December 2024

19.

20.

21.

22.

23.

du Fay de Lavallaz J, Badertscher P,
Ghannam M, et al. Severe periprocedural
complications after ablation for atrial
fibrillation: An international collaborative
individual patient data registry. JACC
Clin Electrophysiol 2024;10:1353-64.
doi:10.1016/j.jacep.2024.03.024.
Srivastava Y, Almader-Douglas D, Dero S,
et al. Stroke risk with Warfarin vs. NOACs
in artificial heart valves: A meta-analysis.
Neurology 2023;100:edsbas.155FDA45.
doi:10.1212/WNL.0000000000202880.
Patel SM, Braunwald E, Steffel J, et al.
Efficacy and safety of non-vitamin-K
antagonist oral anticoagulants versus
Warfarin across the spectrum of body mass
index and body weight: An individual
patient data meta-analysis of 4 randomized
clinical trials of patients with atrial
fibrillation. Circulation 2024;149:932-43.
doi:10.1161/CIRCULATIONAHA.123.066279.
Lee HF, See LC, Li PR, et al. Non-vitamin
K antagonist oral anticoagulants and
Warfarin in atrial fibrillation patients with
concomitant peripheral artery disease.
Eur Heart J Cardiovasc Pharmacother
2021;7:50-8. doi:10.1093/ehjcvp/pvz072.
Dogan Y, Az A, Sogut O, et al. Bleeding
events in the emergency department with
warfarin versus novel oral anticoagulants:
A five-year analysis. Niger J Clin Pract
2022;25:1308-17. doi:10.4103/njcp.
njcp_125 22.

65



66

UNALANEY Original Article

ﬂﬂiWW‘lﬂi‘ULLUUﬂ’ﬁﬂﬂﬂ"liu\?’lu Nﬁﬁlﬂ’]‘l’\l‘l’l’]\?ﬂ’ﬁWﬂ’]U’]ﬁ LLﬁwﬂ’NNﬂﬂL‘VM‘UQ\‘]N’ﬁﬂW
LﬂEJ’Jf‘IUﬂ"I‘Ju\?']‘IJ‘UE]QWEﬂU”IaVIﬂauﬂ‘LJSJLL&I ﬂ']i’mEJL‘INU{]UGIWWLLUU%JH’J‘UTJ&I

uate1d andai’ wdnn guaud 7sE Y’
'AATNUILI AUINTWNNGALAINTLYINSAUT VA A IUUTUTIININT
2NAYIgRMANS-USITINGT ANEWINVEANERS NNTIVEIREATUATUNT LM
*A1UIPINTHGIVIANITA VTN UALNITHASATIS ALENEIVIAMARS Un1INe1FurEuATUNTILSn

Received: July 28, 2024
Revised: November 15, 2024
Accepted: December 4, 2024

UNANYD
ﬂauﬂﬂﬂiﬁmmaﬂﬂaau;uujmﬂawuaﬂﬂnﬂuﬂwsﬁﬁunnvﬁmwuaumumauaﬂaﬁmawwaTuﬂTﬂwuuuu
ﬂﬂiaaamNUgtmwniumamaﬁivaaﬂuwaW@nyﬁUuumﬁniﬂﬂuaauvﬁ“ﬂwuwawuwauavmaWQWWﬂﬂswawuwa
wﬁQﬂauﬂumvﬂﬂimrﬂaﬂaﬁuﬂmrwumaquiﬂwwaQﬂaamLﬂaaﬂUfnivqwuwaﬁUWaIuﬂauﬂﬂﬁﬂﬁaqaﬂmaa
uuuu‘mﬂuaﬂwsuwwﬂaiumaWivL%WimuiwmamWﬂImamwawmne1m%aawawuwa uavamuiuwwa‘wmniam
uaihnﬁﬂﬂiaumuWﬂam ASANWINUNIU uauﬂWianUiﬁaﬂau uﬂﬁiﬂﬂﬂﬂuaauVﬁquuaiaaﬂﬂaﬁwaSLHQ
5uuﬂusuﬁamaﬂ@n%umaquwsmﬂwuﬂ5UU3ﬂTnﬂaaﬂUfnivaﬂumaqwawuwamamamsausamlmaﬂaawnﬂvw
LwawmnniﬂuUUﬂWiﬂﬁuaauvﬁwqqu81U1auaumamﬂﬂwﬂﬁswaﬂuwawﬁQﬂauﬂ1&Nﬁﬂﬂu3yﬁﬂwwaQﬂaam
%ﬂuiu150?ﬁﬂ%%??ﬁﬂﬂﬂﬁUﬂﬂﬂSﬁﬁNﬁﬂ@?ﬂuuuml@NﬁQUTnﬂUﬂﬂiﬂﬂa@Uﬂ?iﬂﬂuﬂanYﬁ”ﬂﬂuWSWUWa
uawﬂﬂiﬂwuaamamﬂWWﬂﬁiWSWUﬁaWﬁQﬂauﬂsamngwmaLauauuuLﬂaaﬂUﬂﬁsuqﬂuWHﬁUﬁamaﬂﬁiﬁﬂwﬁ
uam$huwuawfnizawuwaﬂuwaaﬂm1iaﬂwwuaﬂéﬂmaﬂ15mauwm3§1uwaizazvxvﬂmamiﬂuasimaaauaWMiU
maguarUae dmsuszeznainsguaneuialaenss gUaegnuusesnidu 5 Ussiam laun Ussiam 1
(1-10 w17), Uszian 2 (10-45 wil), Uselan 3 (45-120 undl), Usetnn 4 (120-150 unil) wazuseian 5
(1nn31 150 u?ﬁ)FﬂiﬂﬁuﬁfuNaWﬂWWﬂWiWUWUWﬁMWQﬂﬁUﬂﬂﬂﬁWUUEUQWﬂi@ﬂﬁu%@ﬂﬂﬁiuﬂ?ﬂWﬂﬁUﬂa
nguasulingouliolfiouiun1szungUIEaNINTFILVBINEIUIE 1 AW U1sATiAuLAuNeIn
LﬂﬂaﬂUﬂﬂﬂawamaﬂ“WaﬁuwawlmUiﬂWiuﬂﬂﬁ QWUNWH”“%Wu%uWUWUWﬁbuWSQWBMBﬂWS ZIUNYIUR7
ey “ﬂﬂiUiﬂﬂimaﬂwawuwaluaWMﬂiawwlmaawqmnmwvamLWiwvﬂwsvﬂﬂuwawuwaluLMMWVair’ﬂﬁﬂmama
maqﬂauﬂﬂﬁiLaaqaﬂﬂaauinuJﬂﬂiUQﬁuw8ﬁU1aaﬂﬂﬁuafum5aaau 17879ﬁJﬁaﬁﬂiwaﬁLULuwainSﬂﬂs
ﬂﬂimuavu%mwvamwa 5.78 ﬂuwﬂgumqwuwuuaaw uMﬂauﬂwﬁNaﬂmaaumum Ingruaiies 1 Auuag
HYIENEIUNA 2 Y agulaan aﬁﬂﬁSﬂﬁuaaaVﬁvaquwaﬁUﬁauavmamﬂﬂwﬂﬂiwawuwaMWQﬂauﬂiuﬂWi
wwwnﬂuﬂauﬂﬂﬂiwmmaﬂmaaumuulmsuawswannuavaamﬂaaaﬂumauauauuvmaamwsmw

A1dNARY: MITNUNIIUIE; KRN TNATSHEIUTE; MFITTUFTRMsLULTdus; ToRmiurosnsm
NIAAN

AwusUsTaIuIw:

AR yryLila

AYNIVINTNYTUIAUITAT N1IN WAENTRAATIA ANENNUIAAIENT UMINREATUATUNTILT
62 vy 7 auUSIEN-UATNEN MUARIATNY BNeBIRinY JminuaATUIEN 26120

dlua: paradee@g.swu.ac.th

J Med Health Sci Vol.31 No.3 December 2024




Development of a nursing workload calculation model, productivity
assessment, and mothers’ opinion on nursing workloads at a lactation clinic:
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Abstract

Lactation clinics are crucial in implementing the Ten Steps to Breastfeeding Success.
This participatory action research aimed to develop a model for calculating nursing workloads,
assessing clinical nursing productivity, and understanding postpartum mothers’ opinions about
nursing workloads at a lactation clinic. The study involved service providers at the HRH Princess
Maha Chakri Sirindhorn Medical Center (MSMQ), including nurses, nurse aides, and obstetricians,
who participated in focus groups, reviews, and discussions. The actual work conditions were
assessed using a nursing workload calculation method, and mothers’ opinions about nursing
workloads were surveyed. The collected data were synthesized to develop a model for calculating
nursing workloads and clinical nursing productivity. Additionally, 150 postpartum mothers
attending the lactation clinic participated in testing the nursing workload and clinical nursing
productivity calculation, as well as providing feedback on nursing workloads. The results revealed
that nursing workload could be determined by setting direct and indirect standards for nursing
duration. For direct nursing duration, patients were categorized into five types: Type 1 (1-10
minutes), Type 2 (10-45 minutes), Type 3 (45-120 minutes), Type 4 (120-150 minutes), and Type
5 (more than 150 minutes). Clinical nursing productivity was calculated as the percentage of
nursing workload managed by nurses compared to the standard workload for one nurse. Mothers
expressed strong agreement with statements such as, “The nurses who provide services have
heavy workloads,” “The number of nurses is insufficient for the nursing workload,” and “Nurses’
services are not fully appropriate due to excessive nursing workload.” Based on the lactation
clinic’s data, the nursing workload was calculated at 178.79%. The required personnel for
adequate care was 5.78 full-time equivalents, but the clinic had only 1 nurse and 2 nurse aides.
In conclusion, the nursing workload and clinical nursing productivity calculation method for the
lactation clinic was developed and aligned with mothers’ feedback.

Keywords: nursing workloads; nursing productivity; participatory action research; mothers’
opinions
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Table 1 Demographic data of health care providers (obstetricians, nurses, and nurse aids at a

lactation clinic)

Demographic data

Mean#SD and percentage (n=13)

Gender n (%)
Female
Male
Age Average (years)
Less than 35 years (%)
35 years or above (%)
Occupation n (%)
Obstetricians
Nurses
Nurse aids
Education n (%)
Secondary school
Bachelor’s degree
Master’s degree
Income average (baht/month)
Work experience n (%)
Aged 20 years or under (%)
Over 20 years old (%)

11 (85)
2 (15)
38.31+8.8
8 (62)
5(39)

6 (46)
5(39)
2 (15)

2 (15)

3(23)

8 (62)
40,538.5+16,018.8

7 (54)
6 (46)

1301
wusnsmdndvniorgiadewit 29.437)
Wumssiusnieeay 60 dulvafiaauniwausa
Sovay 97.3 AUNTANWILSENANYY UTONINNT
Yoway 75.3 Teldilady 30,147.3£20,596.2 U
Aalfow duderauinnsiovay 75.3 diulvgy
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Yovar 38 Auwandluns1adl 2 (Table 2)
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Table 2 Demographic data of mothers at breastfeeding clinic and effect of maternal factors on

mothers and infants’ breastfeeding problem

Mothers’ data Mean+SD or percentage (n=150)

Age (years) 29.43+6.0

Less than 35 years (%) 80

35 years or above (%) 20
Para

Primipara 60

Multipara a0
Marital status

Single (%) 2.7

Married (%) 97.3
Education

Lower than high school (%) 24.7

High school and higher (%) 75.3
Income (baht/month) 30,147.3+20,596.2
Religion

Buddhism (%) 75.3

Istam (%) 22.7

Christ (%) 2.0
Occupation

Housewife or self-employed (%) 60

Employee (%) a0
Route of delivery

Vaginal delivery (%) 45.3

Cesarean section (%) 54.7

Complication during pregnancy and delivery

Had (%) 10
Did not have (%) 90
BMI (kg/m?) 25.0+4.1
Breastfeeding experience 25.0+4.1
Had (%) as.7
Did not have (%) 513

Health insurance

Government officer (%) 14.7
Social security scheme (%) 38
Universal coverage scheme (%) 10
Self-pay (%) 373
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Table 3 Mothers’ opinion about nurse’s workload at breastfeeding clinic compare with calculated

workload
Mothers’ opinion about Mean opinion Calculated
nurse’s workload at breastfeeding clinic score workload
Nurse had a lot of workload 4.2+0.7 178.79%
The number of nurses were inappropriate with workload 4.1+0.8 5.78
Appropriate nursing care can’t be met because of too much workload 4.3+0.8

Min =4, Max = 5

dsduazanusiemna
uansAnwiadainuindoyaduyana
NAUYARINTNINMIUING SIuviavan 13 Au
WsmNsaunuINgs (focus group) Wierhmun
AsENUAEUsSTVIINS TN 3UU MRt
UL AUINITUNVISALLATNTTVINS AU 1YER
AUIUUTUTIVNUT Usenausie aiunnd ne1ua
wazfteneuafinatnuuwl To1ginde 38 T
daulungfunengedovay 85 Uszaunisal
AsvhaannnT 20 3 1eldlade 40,538.5 U
polou szAun1sAnwIUSInsouas 62
dlngereyisionansau duszaunisainis
v Sedewarensiuineniszauiiunn
FUFTRuATogInnuas IS uuliihauan
fdsdinsiuinnszanlaesanann fddamnd
ogannazsliAnmmilesduazSanindu
AIzaLINN WaggiTusraunsainisviausnn
FosUftRnuanuatentifiuazaufuinvou
iomnmenuiafitiongnutestilsiannsams
FansiFuusnmsifitgmmseiinizunsndey
wsedliaunsaufiRnuaufevseduenues
auladld lindrasdievihauiddliiiaeyinteu
videndannuianain TnenerunaguioRaud
Usraumsnigaazshamidugudnaisisluaig
Unfuaznnganidu’ wagannwanisAnuideya
dhuyanaoINguInIm nuh dndluniansasusn
Soway 60 Minaeaynsdulvafinnaansayaz

54.7 uardslaifivszaunisaflunisidesgniae
s unnAnduiosas 51.3 Lazaniuuinig
Fetymlunindssgndisuuul faneiuia
Aodldiianlunishimuuziiuazguauisnilunis
wilatlym Tnsamglusefiduinsaassdusn
lifivszaunisaflumaiiosgndiouuu vielu
sefifidgmiifinnududeurdeymiifanuenn
Iuﬂmgmgﬂﬁwumui weuafiveedldioan
Tunsnenunassmuuiesinniung ddunis
Anwadstinsandanudndiuieatuanssay
YeaneUafiradnuuuinuimenunadiliuins
fimszamanniiudagmnisnniige
NTaYanIsaunuINgs (focus group)
ANy MU WaraiUTIUNELUARINTNINTUINE
Fiisadoslunsruiunsnsvnnuvemeuad
matinuuual loun giunng werua waviae
weruta laedn1sAnAIUIAIAITEIIUATY LAY
AMNUALINTFIUTEELLIAINITNEIUIA LAY DL
WAZANUIUNANAINNNNITNEIUIAIINT DEAY
Yaansruiingnunadessuinveulunisviem
WeUAUTemMuANITEUNINTFIUYBINTYINAU
YoangIUIANTIAY nansAnwInuINteyai
duaeiuaziAseiladInITmuILUUINa0 g
TUNSANNIANIZIULAZNANAANIAITHEIUA
Srufunisuszdfiuaudisnelaresunsaidiu
Suusnsfiradnuuusl 1wy 150 Au Ry
ATTNUTDINGTUNATIART NI FananTsAnE

J Med Health Sci Vol.31 No.3 December 2024




wudmeuiafinddnuuuldniszauuinnin
mszufildannsiunnssawildlaenis
AVUALIATFIUITZULIAINITNEIUIALALATI hay
fvuANIsLENUsANINIATIINTUUSMsTinadn
wnkimuszasa il waveuendhevestym
maqmmﬂuﬂﬁﬁmgﬂé’wumLL;JﬁgQGﬁm'NmEJ
wazdudnle uarsvernaniildunnviedeslunis
Tnnanenunalnensefiradnuuusiviadi 5 Useam
IsiuA Uszinit 1 1alunslsinisgua 1-10 wdl
Hunguitidglidudeu vamnuiamndile
Renfuszozalimangauuluuiasads ua
nsUsiiuniedunneintsveamsnibgsuriuy
Wieawe neTunalUSNYLas AUz KN TN
Vi3ouNsANINTUUINSTiRaTnuuul Ussand 2
Tdanlunslvinisauaunnnd 10 19 audie 45 Wil
fdgm191nMs I UILLYINITANAINNTRAUY
v2315nkign3s Jyvmsngauulaifieaiuuy
visousmiuiviulidu wernassdielums
dowrnguvsensdnviliuumisn Msdaunanig
91UINDUIIUNLAZAIUUNVDINITN N1TADUNTT
Juiiivthualtumsn dssanit 3 Wnalums
Winsquaninndn 45 Wi e 120 Ui 11307
Ffidgmdaiaduy Jamfuauan a1t
AUTAEIUNTUAT R UATULAR LazNe1uIa
TWnsuszaudeuiidiue nnsduduadaeie
n1sUAEIUL NsuNlun1sdavin nseNiiuLLas
AIUUNVDINIIN wAEHEIWIALTNNTANR0IU TR
dieiiaveasuasiilauasinfamuguasnsen
wasysniiendtawedreraiies Usuianil 4
Tgnantumslvinisguaninndt 120 wil audis
150 Wit wsmiiitamihusdunietiuuven
Fovilsimsngaunansanlden Fesldiniesile
Tunsaeudly 1wy nipple puller #3au13AN
igedld lact aid iHugunsaliaTalunisvianse
Tuunisn wieldvaelunsdliinasniivem
ASE181n1nRNIAT A s Tundunie

J Med Health Sci Vol.31 No.3 December 2024

FuLven waransafivieiinuevdeUsyaunisal
nstosnideh saansdifivinenundsnaen
dnnsmiitansnanihdiansumBnuniinain
wawyl Faneru1asrdaunauarysefiugnsn
puglAuuNIsn N15YEdAvIILaEN1TONRIUL
LazauuNveImIn TnsmaeslfiRiieiy
videarsanusiule Tidmuinuilunsldgunsal
wiawesesilenney favdielunsidsmisndae
UUUITAT DFUIUNUFDNUAZNITAANINNITTNEN
uaztiansnmsmnAnALguaLiowymeeng
solilos Uszlanil 5 1Hnarlunslinisquasnnai
150 Wi wrsandifidgmdesveusnwann
gAunmed 19y ansenfitidhussniauvS el
ysnfiflameauiauiunaiesunsiiidmarili
wsmiitymdumunuagduimen weruiadinig
NHUMTFIETAUgRLmg nsdanaunsan
Uzl MSTIRTILAZNITONTIULLAY
auuLewIsn AUTawwImslunissnw
MAdoN N1INEINTAIlIALAZNITRAAILNITINE
LLaxﬁfﬂaﬂmu@jLLaLﬁ@LLﬁ{]QJMWE)EJINGiEJL{jEJ\‘]
dmsuanudndiuresisaieafiv
MSENUNEUNATIRATINLLL WU S1uumeTUTa
fliusnislifismetunissauiinddnuuu
Wushesnndeanniiga wagnsliuinmsuemeua
ljanunsavildegrasiud 1iosnanszaud
lilmsnzandiusomnnisnniign uaznisaiuon
ATLUNITNYIUIA BRTINGIRALNITANKEANIN
YNINITNEIUNE WU HAudenisymanstunis
Tusmsnmas iy 56 Ay lneAnudosnis
WETUIA 3-0 AU UATETILNGIUTA 2 AL FayAaIng
UATRNUTRATnuAILIaSs Ao Werua 1 AU Az
AYIENeIUIa 2 AY LATAINMIANYIASIENANTS
A1UINATTEIUNARNINNINI TN U AT LS
AUNNUINIFIY Ao Sowas 178.79 TnaAnain
Srunutalusiidesnsgmsiie 100 msFeduom
FlusfiufoRnuaTe wasinasinsUssiiundnnm

81



MNINISNEIUIA (productivity) AUNINIRTEIY
ARsaEaz 90-110 WINKANNINNINNITHEIUIA
wnninfesar 110 fanumunededl 1) S
withildesiAuly 2) adhsyaansiios 3) aaunm
Lildunsgiu @) mnuidesgs® 9nwan1sAne
wiilliindnmdynansmanmsneuiaiiang
LMUANUABINITNITNE A WANRATUNTBY
gnsMawmnulasEsenIsuTmsvedlsangIuna
fadu Tsmenunamsimsiieneginissaudie
Usmstiinisnszanednsiiasliaenndeiu
aszadlundazunun Fe¥esazuosniszaru
Angruiadesfuiinvoulunisiiauiisudy
FOAINUANITLIIUNIATFIUVDINITHIIUVBS
weruraniliny TgNERNINNIINNITNYTUIAYD
mihonunisllsmennatzuansdesydvsnm
Tunisviauresmetvialuniissutuuay
gearursaielunisdnassdnsiiidamenuia
Tngaufuaszauiidesiuiaveu
a;ﬂmamsﬁﬂwm%’qﬁwud’mﬁﬁmm
ANTLIUUATNANN NN TN TIAAT N
AUGNITUNVEAUAINTZVINSAUTIYAA deny
UsuTnand Aldsunsiannuniuaennderiy
AuARLLYRI TN T UL N RATn ULl
Temuimenuafiedinuemeinszasnnlsiang
fusanidmeanddnussiifdiuues dq
Liganndaeiun1sAneIn15eUAURERNINIIY
NSNENUIAYBINGIVIINTN UALANUABAARDS
YDINITEIUAUNEANINNIINITHEIUIAVD
wenuaIndnlulsmeunasesunRendusioi
Tufminuasusy Fanuinnszaunudilisenis
UURIuesweIneuIaIgnlulsaneiuiall
ALADAATRINUNITEUNERN NN TNETUNA
YOI TN® 9191dlessnangunITUNNd
AULAINITLINTAUTIVANY JEIUUTUIIVNU3
dulsanerunasziundegiifisivuinlng nin
lsangunaseaunAenil INREUIUETUUINS

82 |

Tulsmenunassiunfeniiidunannnilsme g
SEAUnReni wimsnwaditiaenadestumsdne
AIENURAENERNINYDINY VA ULTING VA
10935 12 wislufiuiafetneuinisaunmd 22
nwudmerutawnungUlgluvedlsimeiuiagud
Tsmeunavhly Tnsladeiinszausenugainiy
lsang1unagusu” waslyminiseaungIuia
fananaiiu enaflawmaddyaniadesusng
Adefiliifisane wieandayninisviauaay
WeUIAATIIN Fau nsuImadanisaud
fiiluegiindtinuuisl uinmswmdaianszmm
$auswgn1 deuususnun3 dludaadings
nassnsrauuegafiaansoeue sl
fhemenuasidumsun delinsvhauanansa
sndunisseliegeliuszdnsam egalsiny
Tusgorgmmaiiinduuyaanslimnzauiv
szt farusuduedneds iednw
ipsgulumsvhau eanuastesiunuides
ﬁmmﬁmﬁuﬁ’uaﬁuﬂ%mi TuasessuNIHAL
AL e aRmmssyAan
Tumbhsa™ Faprsinsnunmiudelevislunis
witminusnsmadilifiemerionisvaunay
WU delieyaman dldunsiivisan
TunsuImsdnnisninensynnavedlsineIuia
Aaly

JolauBLUY

1. lssmenunaseiundoniidgsuuing
N awnsadinaniiveluussynaldly
MsAnnszaufiedinuuuy Weldnisneiuia
pg19flUsEaANEAMUAETUUINIT wagAIsiinis
ﬁﬂmLLazmmummiLﬁTmﬂsx%’ﬂﬁaéwaaﬁwLama
wazifutiogdu ilevanusullumsinmssau
finddnuuudldiianuminzausiuaniunisal
U290u uasilusednsnmgegaiugSuuinsuay
YAAINS

J Med Health Sci Vol.31 No.3 December 2024




2. Fnwisenaruinnssuiieadunis
ﬁ@umiﬂmmmﬁwL%ﬁ)gﬂlumsﬁmmizmmaq
wea ierasantuneuuaziatlunsAIuIN
ATEUNEIVIATUNLIEA9 L ABTAULILL
LHUNEINATIA fBIARDA NIAADA 18

AnAnssuUsENA

H33890UUAMANG NITUNNG LAY
WILMNSAUTIVEAY JINUTUTIVNUNT AL
wmgeand ivingdertuniunsilsa oyl
VuatuaywITnRusela Ussithudsvana
2558

LONEI581984

1. World health organization. 2023. Exclusive
breastfeeding for optimal growth,
development and health of infants.
[internet] 2023 [cited 2024 October 9].
Retrieved from: https://www.who.int/
tools/elena/interventions/exclusive-
breastfeeding.

2. Wallenborn JT, Levine GA, Carreira Dos
Santos A, et al. Breastfeeding, physical
growth, and cognitive development.
Pediatrics 2021;147:e2020008029.
doi:10.1542/peds.2020-008029.

3. National Statistical Office of Thailand.
2023. Thailand multiple indicator cluster
survey 2022, snapshots of key findings
report. Bangkok, Thailand: National
Statistical Office of Thailand.

4. Mekkamol K. Breastfeeding promotion:
Community practice guideline. South
College Net J Nurs Public Health 2018;5:
274-86. (in Thai)

J Med Health Sci Vol.31 No.3 December 2024

10.

11.

Puapornpong P. Knowledge, attitudes and
practices regarding Breastfeeding Support
among Village Health Volunteers in
Nakhon Nayok, Thailand. Thai J Obstet
Gynaecol 2016;24:89-96. (in Thai)
Puapompong P, Lawin N. Developing
model for nursing workload productivity
at breastfeeding clinic part 1. 2021.
[internet] 2021 [cited 2024 Jan 1].
Retrieved from: http://guruobgyn.com.
Cetthakrikul N, Topothai C. Study of
lactation consultant’s services in health
facilities in Thailand. J Health Syst Res
2019 2019;13:368-82. (in Thai)
Tarawatcharaasart S. The workload and
productivity of professional nurses at the
secondary level hospital in Nakhon
Pathom province. [Master Thesis in
Nursing Administration]. Khon Kaen: The
Graduate School, Christian University;
2013. (in Thai)

Kemmis S, McTaggart R. The action
research planner. 3" ed. Geelong: Deakin
University Press; 1988.

Department of Medical Services MoPHoT.
Workload analysis manual. 2023. [internet]
2021 [cited 2024 October 9]. Retrieved
from: https://hrm.dms.go.th/assets/files/
guidebooks/07-09-2021 12-47/07-09-
2021 12-47.pdf.

Department Of Health Service Support
MoPHoT. Health service system standards
manual. 2020. [internet] 2019 [cited 2024
October 9]. Retrieved from: https://bkpho.
moph.go.th/bungkanpho/uploads/media/
202002271051227 %.pdf.

83



84

12.

13.

14.

15.

16.

Phawinram A. 2022. Work manual:
Guidelines for the care of breast refusal
infants. [internet] 2023 [cited 2024
October 9]. Retrieved from: https://buuir.
buu.ac.th/bitstream/1234567890/5142/1/
MED_Areerat.pdf.

Wongson P, Soontornlimsir B, Phumonsakul
S, et al. Nursing workload and staff
allocation in labor unit within the changing
context. Thai J Nurs Midwifery Prac 2021,
8:21-40. (in Thai)

Saengsiripaibool J. A study of the
workload for nursing personnel in the
nursing department, Kraburi Hospital.
J Health Res Innov 2022;5:179-88. (in Thai)
Sawaengdee K, Ruangrattanatrai W,
Hanvoravongchai P, et al. Analyses of
workload and productivity of 12 public
hospital nurses in region 2 of Thailand. J
Health Sci Thai 2017;24:741-50. (in Thai)
Sawaengdee K. Crisis of nursing shortage
in health service facilities under office of
permanent secretary, ministry of public
health: Policy recommendations. J Health
Sci Thai 2017;26:448-56. (in Thai)

J Med Health Sci Vol.31 No.3 December 2024




UNALANEY Original Article

AMNAUNUSVDINITNANLTDAANTZAULAN R8T EINARADNITHNLAULTES
Tun1siian1Izanidannasnasn

nedfin Aaushewed fuvada degassal
drinivunneaans uninenderdednual

Received: September 10, 2024
Revised: December 16, 2024
Accepted: December 17, 2024

UNANELD

nmsanideanasraendy 1 lu 3 m’sumaaaﬂﬁ;ﬁiLﬁummmmn?w%%miuuwmﬁwumﬂﬁaﬂ
Imm’a“mamaammwuﬂa%LaawmﬁummimmmavmﬂLaawaaﬂaam f\ﬁﬂle’e]?,JaWU’J’ﬁ"@UEUENLﬂaﬂLaaﬂ
Adutlesedosiunndsiulussazaniu egslsing 4 Guauammﬂ‘umauLﬂamaa@msmmaﬂuaa
Aawndmidon 100,000 fetipania 150,000 wad/lulasans mmLﬂummamﬂmwmu{]ﬁmmammams

NNIEHNEDANSIPRBANTD bl miﬁﬂwﬁﬁaﬁlﬁﬂLﬁuﬁammﬁwﬁmaaﬁdaa’mmqmmﬁu%’aﬁ Y

mmaﬂiuaamwaﬁﬂmmmauwuﬁmaﬂm’;umaﬂLaammimuLaﬂuaammmamamimummLafaﬁumi
mmmammaammamaamT,mamﬁmmﬂmLﬂumiﬁﬂmL%awsimmu:uusaumaﬂwmmﬂsiﬂmmame
fnaasaynslulsmeunanis a mmmaummm U w.a. 2562 B Lmauﬂiﬂamm 3 . 2567 Tnendu
‘wmammﬁﬂmarmmiuLﬂamumsﬂaamm 1918ATINATUMNUARILG 37 dUani D9 41 dUnvi 6 Tu
wisngueiagnseendu 2 ngu lmm ﬂammvmumammamﬂﬂm Aeindnidenmaus 150,000 Lsejaa/l,uimam
Fulu $1uau 1,200 518 uaznguiifinnzindmdenmsyiuidniioy S1uau 120 918 NuNnguFegediil
Andndenmsaudndosilenainnnzandoavdnaeadndu 2.195 wih fisanudeiudeas
95 Winffu 1.094 i3 4.406 Wi (p=0.025) Litsufunguiiiaundndenund uazilonaiAansideidon
wassnAaenNnIVEeWhAU 1,000 faddns melu 24 Flumdraen Andu 2.400 wh fisemuderiu
Soway 95 Wiy 1.004 Fa 5,734 wh (p=0.044) Wisufunguifimindaidenund agUlsinnzindadonsh
sesudntoafivnnudasunisiianmeanideamdinasnuazlonaienisdsdonvdsnaaanuinni
vidowiniu 1,000 faddns nelu 24 Hluvdanaen Welflsuiunguiifidndadenund

ﬂa'lﬂﬁg, ma“l,ﬂaml,aawni“ﬂmaﬂuaa ma‘vmmaawamaaﬂ MEU\WNﬂ'i'iﬂﬂvLiJLﬂEJN’]Uﬂ’ﬁﬂﬁE]ﬂUmi
EJ’]EJﬂiiﬂﬂiUﬂ’]‘Viw'ﬂ ﬁﬂﬂiiﬂm&l’)

AwusUszaud:

WunWadna a9gas5al

ﬁqﬁﬂ%sl]"lLLWVlEJﬂ’]ﬁﬁli um’mmamaaaﬂwm

222 G]'TUaVL‘V]EJuﬁ E]WLﬂEJ‘V]"Iﬂ']a'] QQV'JWUﬂﬁﬂiﬁiiN§7% 80160

Bia: pimlapat.songsuwan2543@gmail.com

J Med Health Sci Vol.31 No.3 December 2024

85



86

The association of mild thrombocytopenia that impact on increasing risk

of postpartum hemorrhage

Phongphak Khunrakphong, Pimlapat Songsuwan
School of Medicine, Walailak University

Abstract

Postpartum hemorrhage (PPH) is one of the three most common obstetric conditions
leading to maternal mortality. Moreover, thrombocytopenia is a known risk factor for PPH, but
the platelet count levels considered to be significant risk factors vary across institutions. Mild
thrombocytopenia, defined as a platelet count between 100,000 and 149,999 cells/microliter,
remains controversial as a potential risk factor for PPH. This study aimed to investigate the
relationship between mild thrombocytopenia and the increased risk of postpartum hemorrhage.
A retrospective cohort study was conducted among pregnant women of all ages who delivered
at Trang Hospital between October 2019 and July 2024. The study included singleton pregnancies
between 37 and 41 weeks and 6 days, with nulliparous women as participants. Participants
were divided into two groups, comprising 1,200 women with normal platelet counts (=150,000
cells/microliter) and 120 women with mild thrombocytopenia were included. The results showed
that women with mild thrombocytopenia had a 2.195-fold higher likelihood (95% CI 1.094-4.406,
p=0.025) of experiencing PPH compared to those with normal platelet counts. Furthermore,
the mild thrombocytopenia group was 2.400 times more likely (95% Cl 1.004-5.734, p=0.044)
to have an estimated blood loss of 1,000 milliliters or more within 24 hours after childbirth.
In conclusion, mild thrombocytopenia increases the risk of postpartum hemorrhage and the
likelihood of blood loss >1,000 milliliters within 24 hours after delivery compared to women

with normal platelet counts.
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Figure 1 Illustrates the formula used for sample size calculation'
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Nulliparous, term, singleton
October 2019 to July 2024
N =4,124

Exclude : N = 50

- death before delivery

- platelet count not result before delivery
- platelet transfusion before delivery

»| - moderate to severe thrombocytopenia

\ 4

Patients with platelet count
>100,000 cell/microliter included
in the final analysis
N = 4,074

v v

(platelet count <100,000 cell/microliter)
- immune thrombocytopenic purpura (ITP)
- coagulopathy
- placenta previa
- placenta abruption
- placenta accreta spectrum

Patient with normal platelet
(platelet count
>150,000 cell/microliter)
N = 3,949

Patient with mild thrombocytopenia
(platelet count 100,000 to
<150,000 cell/microliter)

N =125

\ 4

Simple random sampling

\ 4

Patient with normal platelet
(platelet count
>150,000 cell/microliter)
N = 1,200

Patient with mild thrombocytopenia
(platelet count 100,000 to
<150,000 cell/microliter)

N =120

Figure 2 Flow diagram representing the patients included in the study
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pg19iitedRyn1eada (p20.05) pgslshnu
fiensiiinanies (BMN) wisuinavdrwdeauu
unsgu Jaduidesnounasarenisiinaniz
AnLienudinaen Aen1zAsIALduy Lay

Table 1 Study Cohort Characteristics

Yadeidusseninenaensenisiinaizaniden
nasnaen AoNsLasuswunTi@uudamnszning
AREAYAT WAns1siue1ldedAgnieaiia
(p<0.001, p=0.037, p=0.004 AIUERNU)

Platelet Count (cell/microliter)

Characteristics Normal platelet  Mild thrombocytopenia  P-value
(n=1,200) (n=120)

Maternal age (year) 253+ 6.0 252 + 6.1 0.977
BMI (kg/m?) 285+49 268 +4.2 <0.001
Admission hematocrit (%) 36.9 £ 3.2 36.8 £ 3.8 0.690
Polyhydramnios 9(0.8) 3(2.5) 0.088
Macrosomia 20 (1.7) 4(3.3) 0.267
Myoma uteri 14 (1.2) 2(1.7) 0.651
Preeclampsia 50 (4.2) 10 (8.3) 0.037
Prolonged second stage 53 (4.4) 4 (3.3) 0.813
Third or fourth degree perineal laceration 2(0.2) 1(0.8) 0.249
Cesarean delivery 506 (42.2) 50 (41.7) 0.916
Chorioamnionitis 37 (3.1) 3(2.5) 1.00
Magnesium sulfate at time of delivery 22(1.8) 7(5.8) 0.004

BMI, body mass index.
Data are mean+SD, n (%) unless otherwise specified.

p-value was determined by t test, Chi-squared test, or Fisher’s exact test (cell count 5 or less).
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Table 2 Outcomes Stratified by Platelet Count

Platelet Count (Cell/Microliter)

Outcome Measure Normal platelet Mild thrombocytopenia P-value  RR (95% CI)
(n=1,200) (n=120)

Postpartum hemorrhage 41 (3.4) 9 (7.5) 0.025 2.195
(primary outcome) (1.094-4.406)
EBL 1,000 mL or greater within 25 (2.1) 6 (5.0) 0.044 2.400
24 hours after the birth process (1.004-5.734)
Methylergometrine administered 320 (26.7) 31 (25.8) 0.844 0.969
after delivery (0.705-1.331)
Misoprostol administered 183 (15.3) 18 (15.0) 0.942 0.984
after delivery (0.629-1.537)
Sulprostone administered 6 (0.5) 1(0.8) 0.488 1.667
after delivery (0.202-13.729)
Blood transfusion 19 (1.6) 5(4.2) 0.060 2.632

(1.000-6.922)

EBL, estimated blood loss; RR, relative risk; Cl, confidence interval.

Data are n (%) unless otherwise specified.

p-value was determined by Chi-squared test or Fisher’s exact test (cell count 5 or less).
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The factors associated with the 30-day mortality rate of patients with acute

myocardial infarction in the intensive care unit

Pitchayathinan Jiratchayachote
Department of Internal Medicine, Pranangklao Hospital

Abstract

Acute myocardial infarction is a significant health problem worldwide and is the leading
cause of death ¢lobally and in Thailand. This study aimed to analyze factors affecting the 30-day
mortality rate of acute myocardial infarction in the intensive care unit at Pranangklao Hospital.
It was a retrospective cohort study, collecting data from January 1 to December 31, 2023, with
a total of 116 cases. Data were analyzed using descriptive statistics and multivariate logistic
regression analysis. The study results showed that the 30-day mortality rate for acute myocardial
infarction was 13%. Statistically significant factors associated with mortality included age
(Adj OR = 1.119, p=0.029), heart failure (Adj OR = 26.351, p=0.014), cardiogenic shock
(Adj OR = 6.835, p=0.012), fasting blood glucose level (Adj OR = 1.021, p=0.008), VT/VF arrhythmia
(Adj OR = 18.008, p=0.019), and treatment with Intra-Aortic Balloon Pump (IABP) support
(Adj OR = 234.321, p=0.009). Meanwhile, systolic blood pressure was found to be a protective
factor against mortality (Adj OR = 0.955, p=0.011). When analyzing the cut-off points of the
ROC curve using the Youden Index, it was found that age above 64.5 years, blood pressure
below 70 mmHg, and fasting blood glucose level above 178 mg/dL were associated with a
higher risk of mortality. In conclusion, the key factors affecting 30-day mortality in AMI patients
in the ICU include advanced age, heart failure, cardiogenic shock, low systolic blood pressure,
high fasting blood glucose levels, and VT/VF arrhythmias. To reduce mortality rates in acute
myocardial infarction patients, it is important to focus on strict blood glucose control, vigilant
monitoring of vital signs, heart failure symptoms, and ECG for arrhythmia detection, along with
rapid and effective management.

Keywords: acute myocardial infarction; 30-day mortality; fasting plasma glucose; heart failure;
cardiogenic shock
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Table 1 Baseline characteristics and echocardiogram

Variables Total Survive group Death group p-value

Age (years) - Mean+SD 63.65+12.33 62.65+£12.03 70.33+£12.66 0.024
Male - n (%)

Male 85 (73.28) 76 (89.41) 9 (10.59) 0.223

Female 31 (26.72) 25 (80.65) 6 (19.35) 0.223
Height (cm) - Median 165.00 (160.00-170.00)  165.00 (160.00-170.00)  160.00 (150.00-170.00) 0.337
(IQR)
Weight (kg) - Median 67.00 (60.00-74.00) 67.00 (60.00-74.50) 67.69 (55.00-70.00) 0.507
(IQR)
BMI, kg/m?2 - Median 24.90 (22.31-27.34) 25.26 (22.29-217.55) 23.56 (21.11-27.24) 0.627
(IQR)
SBP (mmHg) - Median 131.00 (110.00-155.75)  135.00 (114.00-157.00)  104.00 (74.50-131.00) 0.003
(IQR)
DBP (mmHg) - Median 78.00 (64.50-92.00) 83.00 (70.00-94.50) 57.00 (46.75-88.00) 0.088
(IQR)
Pulse Rate (bpm) - 83.50 (68.50-103.00) 84 (68.50-99.00) 77.50 (47.50-117.25) 0.705
Median (IQR)
Smoking Status - n (%)

Non-smoker 47 (41.59)

Former smoker 37 (32.74) 34 (91.89) 3(8.10) 0.381

Current smoker 29 (25.66) 25 (86.20) 4(13.79) 1.000
Type of AMI - n (%)

STEMI 101 (87.07) 87 (87) 14 (13.86) 0.689

NSTEMI 15 (12.93) 14 (93.33) 1(6.67) 0.689
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Table 1 Continued

Variables Total Survive group Death group p-value
Comorbidities - n (%)
Hypertension 86 (74.14) 75 (87.21) 11 (12.79) 0.939
Diabetes 45 (38.79) 39 (86.67) 6 (13.33) 0.918
CKD 19 (16.38) 13 (11.21) 6 (5.17) 0.017
Stroke 9 (7.76) 7 (6.03) 2(1.72) 0.328
Chronic ischemic 9(7.76) 7(6.03) 2(1.72) 0.328
heart disease
Killip Classification - n (%)
Class 1 50 (43.10) 50 (100) 0 <0.001
Class 2 15 (12.93) 15 (100) 0 0.212
Class 3 13 (11.21) 12 (10.34) 1 (0.86) 1.000
Class 4 37 (31.90) 23(19.83) 14 (12.07) <0.001
Echocardiogram
(ECHO) - n (%)
Performed 76 (65.52)
Not performed 40 (34.48)
LVEF% - Median (IQR) 60 (45-60) 60 (47-60) 60 (40-60) 0.529

All data are described as number (percentage), mean+standard deviation, or median (interquartile range), as
appropriate. BMI, body mass index; SBP, systolic blood pressure; DBP, Diastolic Blood Pressure; AMI, acute myocardial
infarction; CKD, chronic kidney disease; LVEF, left ventricular ejection fraction

Table 2 Coronary angiogram and laboratory testing

Variables Total Survive group Death group p-value
STEMI - n (%)
Anterior wall 50 (50) 41 (82) 9 (18) 0.157
Lateral wall 3(3) 3 (100) 0 1.000
Inferior wall/ a7 (47) 42 (89.36) 5(10.64) 0.544
infero-posterior wall
Number of vessels
involved - n (%)
Single 19 (16.81) 16 (84.21) 3 (15.79) 0.710
Double 36 (31.86) 30 (83.33) 6 (16.67) 0.550
Triple 58 (51.33) 53 (89.83) 6 (10.17) 0.367
Left main disease - n (%) 18 (15.65) 17 (94.44) 1 (5.56) 0.545
Use of IABP - n (%) 5(4.31) 2 (40) 3 (60) 0.015
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Table 2 Continued

Variables Total

Survive group

Death group

p-value

Laboratory Results

FPG (mg/dL) - 138.50 (110.25-173.00)
Median (IQR)

HbA1C (%) - 6.30 (5.80-6.43)
Median (IQR)

LDL (mg/dL) - 124.09 (100.00-142.25)
Median (IQR)

SCr (mg/dL) - 1.05 (0.84-1.36)
Median (IQR)

CrCl (mL/min) - 66.91+32.68
Mean+SD

cTnT (ng/mL) - 140.00 (22.00-685.00)
Median (IQR)

138.00 (110.00-164.00)

6.30 (5.70-6.60)

124.09 (100.00-140.50)

1.01 (0.80-1.20)

69.57 (51.27-94.95)

124 (19.50-513.00)

253.00 (125.00-356.50)

6.43 (6.43-6.58)

119.54 (94.75-151.00)

1.40 (1.15-2.12)

32.78 (19.80-54.80)

744 (148.25-8,552.50)

0.001

0.006

0.808

<0.001

<0.001

0.009

All data are described as number (percentage), mean+standard deviation, or median (interquartile range), as
appropriate. IABP, Intra-Aortic Balloon Pump; FPG, Fasting plasma glucose; LDL, low-density lipoprotien cholesterol;
Scr, serum creatinine; CrCl, Creatinine clearance; cTnT, cardiac troponin T

Table 3 Co-morbidity identified during ICU admission

Variables Total Survive group Death group p-value
Acute heart failure - n (%) 50 (43.10) 37 (74) 13 (26) <0.001
Acute ischemic stroke - n (%) 2(1.69) 1 (50) 1 (50) 0.243
Cardiac arrest - n (%) 18 (15.52) 3(16.67) 15 (83.33) <0.001
Sepsis - n (%) 3 (5.08) 3 (100) 0 1.000
Acute kidney injury - n (%) 11(9.32) 8 (72.73) 3(27.28) 0.152
Pneumonia - n (%) 4 (3.39) 3 (75) 1 (25) 0.430
Multiorgan failure - n (%) 2 (1.69) 0 2 (100) 0.016
Atrial fibrillation - n (%) 4(3.39) 4 (100) 0 1.000
Intracerebral hemorrhage - n (%) 1 (0.86) 1 (100) 0 1.000

All data are described as number (percentage)
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Table 4 Univariate and multivariate logistic regression analysis of factors associated with 30-day

mortality in acute myocardial infarction (n=116)

Univariate analysis Multivariate analysis

108

Variables
OR (95% ClI) p-value AOR (95% CI) p-value

Age (years) 1.058 (1.006-1.112) 0.027 1.119 (1.012-1.238) 0.029
Weight (kg) 0.976 (0.932-1.022)  0.304
Height (cm) 0.960 (0.898-1.026) 0.233
Body Mass Index (kg/m?2) 0.973 (0.861-1.100) 0.665
Male sex 2.027 (0.656-6.258) 0.219
Diabetes 1.060 (0.350-3.209) 0.918
Hypertension 0.953 (0.279-3.256) 0.939
Hyperlipidemia 0.406 (0.112-1.467) 0.169
Heart failure 11.243 (2.404-52.589)  0.002 26.351 (1.938-358.327) 0.014
Chronic ischemic heart disease 2.066 (0.387-11.030) 0.396
Stroke 2.066 (0.387-11.00) 0.396
Smoking

Former smoker 0.493 (0.130-1.864) 0.297

Current smoker 1.105 (0.323-3.783) 0.873
Chronic kidney disease 4.513 (1.379-14.772) 0.013
Systolic blood pressure 0.965 (0.944-0.988) 0.002 0.955 (0.921-0.989) 0.011
Diastolic blood pressure 0.966 (0.937-0.996) 0.025
Heart rate 1.001 (0.980-1.001) 0.937
Fasting plasma glucose 1.013 (1.006-1.020)  <0.001 1.021 (1.006-1.037) 0.008
HbA1C 1.255 (0.891-1.767) 0.194
LDL 1.004 (0.991-1.017) 0.525
Creatinine 1.268 (0.994-1.618) 0.056
Creatinine clearance 0.947 (0.920-0.974) <0.001
Troponin T 1.000 (1.000-1.000) 0.011
Killip classification

Class | 0.000 (0.000-0.000) 0.997

Class Il 0.000 (0.000-0.000) 0.999

Class Il 0.530 (0.064-4.398) 0.556

Class IV 47.478 (5.923-380.561) <0.001
Inotropic drug use 969284801.315 (0.000)  0.996
IABP use 12.375 (1.875-81.656)  0.009 234.32 (3.92-14000.57) 0.009
VT/VF 6.067 (1.787-20.591) 0.004 18.008 (1.599-202.856) 0.019
LVEF 0.990 (0.955-1.026) 0.580
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Table 4 Continued

Univariate analysis Multivariate analysis
Variables
OR (95% ClI) p-value AOR (95% ClI) p-value

Cardiogenic shock 3.103 (1.319-7.301) 0.009 6.835 (1.526-30.623) 0.012
Cardiac arrest 8077374471.109 0.996

(0.000)

Multiorgan failure 12550996855.997 0.999
(0.000)

LDL, low-density lipoprotein cholesterol; IABP, Intra-Aortic Balloon Pump; VT/VF, ventricular tachycardia/ventricular
fibrillation

Table 5 Collinearity statistics

Coefficients

Model Tolerance VIF
Age 0.901 1.109
Heart failure 0.851 1.175
SBP 0.923 1.084
FPG 0.806 1.241
Cardiogenic shock 0.871 1.148
IABP 0.938 1.066
VT/VE 0.868 1.152

SBP, systolic blood pressure; FPG, fasting plasma glucose; IABP, Intra-Aortic Balloon Pump; VT/VF, ventricular
tachycardia/ventricular fibrillation

ROC Curve

08

06

Sensitivity

04

02

AUC =0.962 (95% Cl: 0.928-0.997, p<0.001)

00 02 04 06 08 10

1 - Specificity

Figure 1 Shows the Multivariate Model ROC Curve (Receiver Operating Characteristic Curve) and
AUC (Area under the curve)

J Med Health Sci Vol.31 No.3 December 2024 109




110

anUTuNa
msfnwinuiegidutatedssddy
poonTINSdetInnglu 30 Turaainnziila
PIAdOARBUNEY (Adj OR = 1.119, p=0.029)
Tnggtheiiongunnnin 64.5 Tilnnaudsadedin
qqmiw{{ﬁmqﬁaaﬂdw WaZINe ﬂmﬁuﬁmmmq
1 Yazfinpuideerenisdedndovay 11.9
NanSANYIdonAdeIfunaNEnSANEN 102
U MIANWIYs Wang Lagani” WUTe gy
Dundldludmensaliidfyveinisdedinly
sepzdumdsnnn STEMI lnsianelugigeeny anig
fengfnaronnuidsdunsdeTinorailonnan
Aswasunlamneassinevesssuuilanay
naeAlEeANILTY Lﬁ'amqmmﬁﬁu NaALEDALAY
fmnudanguanas ian1savauvasludunas
LAALY e iammmmmﬂﬂmaqLaawaamaaﬁ
dawalirududalndnuasdnasfiuty wayd
mmLammaiiﬂmhLLamaamLaamawu% 28
mam:ﬂ,ﬁlaummLﬂuﬂwmammﬁma
ma?{a%%mlwliﬂu81’7iﬁm'azﬂé’mLﬂ‘f@ﬁﬂ%mLﬁam
Boundu TnefldnsnmadeTinganingienliil
amwilas 26 Wi (Adj OR = 26.351, p=0.014)
amnuesnnziladumadlunsdiiinainnis
dovanmwesnduielandsaniinnny
néaielavadendoundu vhliwledes
ﬁﬂmwﬁfﬂﬁfutﬁa%m%miﬁmuﬁumLﬁyalﬁaﬁgﬂ
vhane oghdlsfiniu ndaniomlalianusaiiusg
Isegnsamysolluraanadudu tasiamiglugtae
Aamnduilorlavadenduuinuning
vdafinnzunsndou nan1sAnwnilaenadosty
nmsAnwluedn WY NMsAnYIIes Wu agaus®
Viwudwmazﬁ’ﬂaﬁumaﬂué’ﬂwﬂé'mLﬁyaﬁﬂ%a
medsunduiingnsnisdsialulsameuia
a813iltedAgy (Adj OR 1.68; 95% CI 1.62-1.75)
Yananil Nsnwwes Sulo wavmae™ Tudsyme
wuEngndmuInneiladumaniinsnsnis

FeTinmannely 30 Yuuar 1 Indsannisiie
amgmlavafenduunau
aedennnimlafuledodusddnyse
madedinlugthefifingnduionlanaden
deundu lnefthefifnnmeiienadTirgant
Q’ﬁlﬂﬁmwﬁﬁaﬂismm 7 w1 (Adj OR = 6.835,
p=0.012) amzdenmniiladuanmefinishanu
Yo launnsesegeguLse viliilaluaunse
gudaidionliognliusz@ninm daaliiAnnis
TvadeudenllFoaiedolifiomenasnsvinnu
yes0¥onznanesEUUANUNR uannsvesan1Iz
FerudhvdnannisanasesBnaudentieenan
wila dniAnannisaumaivesiilaesalsgie
awvmiwutesiianiio nmznéduileralaninidon
Boundu Fennudemevosndioriloogng
Ivdrdyinlinsguaniienvesridlaiauni™
nansAnwiaenadestunanensAniaumni
9 GUSTOH trial2 finuidasnsdedinniely
30 fu veahe STEMI Afanzdenainsila
ogfiuszannidoray 50 M3Anw1ves Goldberg
uazaniy” ameziintufesay 5-10 vesiae
nénilewlameBoundy uavilsnsnisidedin
Tu 30 fululsmeuiageisdosas 40 uenaini
MsAnw1ee Lindholm wazaniz™ Sedlifiuin
szeznafiinnnedeninanesninisdedin
I@amjﬂwﬁLﬁ@maz%aﬂmﬂﬁﬂaﬂmf’mL‘%':uﬁu
(nmelu 1-2 Juusn) T9nsnsdedinnielu 30 Ju
(Gevas 45) Mbennideieutuithefiinnnzden
lussuznanasossusyng (W1nnInsovaz 80)
Anusulafndaladnimnudunusnniy
ﬁ’umiLﬁﬂ%‘i@‘iuﬁﬂwﬁﬁmwﬂé’mLﬁaﬁﬂ%mﬁam
@eundulu 30 Julsn (Adj OR = 0.955, p=0.011)
Tnewdlorrausuladindalndaniuty 1 wihe
sranlonmadeiinaciovas 4.5 lnsanzion
fnin 70 fednsusenazdafiuanandes el
fosanausuladindalndnidunasiuees

J Med Health Sci Vol.31 No.3 December 2024




USunaudondionnainialawazuseduniues
waeadenduUane doinanzndmierls
pedeunau n1studmvesialaanas dwali
Uinnsideniigniuesnluusasseunisifuves
Walaanas dlwaudulafindalndnsias
Yanani vnnnsdemevesnduiilenlatinany
Juuse anvthludnnedenaniila s?fm“]umms;
yesmufulafindiegsguussuazidusunsg
5983015215 ganisanwildenadesiunane
ASANWINBUNYI LU Shiraishi wazAmg®
wuhifthesmdguitanusulaiindalpansni
106 fadwnsusendanudunusiunisidedin
Tulsswenuia NsANYIves Pitsavos wavmug™
wuimsifinduresanusuladindalnan 10
fiadwnsusondunus fulentadeinfianas
Seway 27 waznisAnen TRIUMPH™ 8ufuin
AnusulaindalaanBuladeddlunswennsal
madeTinluihefiinnedonasindaiilanndon
Boundu yenand nsiistuvesrausuladin
Falndnerathefiudnsnisivaiouvenden &
mw’wammmL?iﬂﬂuﬂ'm,ﬁm?m,ﬁammﬁu%
ivmummawmaﬂmmi (AdjOR = 1.021,
=0.008) wumﬂmwmumaqsvmummammv
2nBIMIINNYG 1 un./na. auifiuauidese
nMsiEeTindenay 2.1 nansAnwbaenndaiu
NUTENRUNTNNA1ENNTITY 1aY Suleiman uag
Az nusEeuTmaludenvnzonems 3
ANUEITUSRENSTRURUSRIINMSETIN LU 30 Tu

lugUreiilaviaiendeundy wazannsald

Ussdlupnuidesszozduldinsyduienaluden
usn5u (admission glucose, AG) N1SANEIVDY
Porter A uazAn” nuinsnsainsiutna
Tuidesvaizanamns (FG) lugihe STEMI 7ilésu
n1591 Primary PCl e1afiuseleasulunisuseiiiu
audssuazgaslunsuNun1sine Tag FG

a U U & U a aa !
fanuduiusiusnsinsidediauinnin AG Tu

J Med Health Sci Vol.31 No.3 December 2024

nauEfthei fihefitseduthmandsennms > 110
un/aa. frnsudesrenadedinaelu 30 Yugedu
(HR 1.7, 95% CI: 1.03-2.70, p=0.08) szuriana
lashiumssmllidmansenusedhsnsdedin
nelu 30 JuegslidudAgy (Adj OR = 0.99, 95%
Cl: 0.50-1.90, p=0.96) UoNIING NsANYIVLS
Belen Cid-Alvarez wazauz® nwuitlugUley
Aaldduummuesinmenduderlonnden
Fouwdu szdvdimandsenaimsfiiiudu
duiusfuaanudearaniadedinfigeaduiily
swovdunaysvozem lasawgludvasiisedy

v
°

wmaliu 110 un/ma. Tuszeziial 30 Juusn
wduinnnznaielevndondsundy
nalnfioneesunemnuduiusseunesiuima
Tudoniigatutudnrnsdediniidiutuluame
Wlanadendeunduiivanalssms Wedany
1A 1ALARIUNGY S19INNYLADUEUDIND
AeSERlAYN1 A TR sTa 1Y DZARUIALLAY
poshven Selinavilfszduihmaluidengsty
Lﬁaamﬂmzmuﬂ”ﬁéhufﬁuﬁéu mazﬁ‘wmaiwﬁamg&
ot wsiallosEninsnnszdunsruumsnauiiu

43,44

JUNIIURBNADMEDN > LINUNISNABBNTLATU

LATAINALEURBLTARI lakAYIaRRALEBR UBNAN

ﬂ’n“’ﬁj’](ﬂ’]as[,uLﬁﬁma\‘igﬂﬁﬂﬁlﬁﬁmLL%Q(;IJ’N"IEJ%U
Lwa,ﬂ,amammauLaammf\mﬂﬁmaamaamammu
Faoraduanngdfyviilvisnsnisidedin
dugeiuludtasiifissduhmaludongs

45-48

n158n12% Ventricular Tachycardia #30
Ventricular Fibrillation (VT/VF) ifisaysidessie
nsidvTInet1sltudfy (Adj OR = 18.008,
p=0.019) Tastfinarnudssuinda 18 i

NAN1SANYINEaAAR BINUIIUITEN B UNL T

a9 &

9auA15398 LN GUSTO-IIY Anumnudunus
sgwhanaifn VIAVF fudhsnisidediniigau
91971 30 Tukay 1 Unaain AMI lnganiziloine

Tugremieveanissnwlulsamenuia wenanni

111



NM3ANYIUD Piccini azAmue™, Gupta LazAue
war Masuda wazAme™ f1eRdudiunIuLdss
fiiutulugvan NSTEMI way STEMI fifinme
VT/VF nalnmsiin VIAVF lunmenduiela
AdenAeItostunisrIneeniauveueas
ndnilevala deiluganufinnilunis
nszualiihwoniila wadndadewlafivnden
Jzgadvaunavesdianinslad® lnsanie
Tnuvadey (K wazuaaidey (Ca2") Falunum
ddnflumnuaunsvhauvesiila nafiniuan
AommlnihiRaundlusilaviess iilugnmadn
VT waz VF Taefl VT unsiivhlaiesdns
wWsaReaund demaliszdnsaimnsguiniden
vosnlaanas mnldlasunssnwegresiuniae
VT onawaundiu VF Sadunmeiivilaviesanaving
Tyjasiawe vlddesliawnsaluadeuluides
oivzdrrglaegiaiisane
m'ﬁﬁﬂmﬁwujwmﬂdaﬂﬂﬁﬁ intra-aortic
battoon pump (IABP) wmm’lwmmauwuﬁﬂu
nsfinaudesnenisidePined1eiTedfy
(Adj OR = 234.32, 95% Cl| 3. 92 14000.57,
p=0.009) oeh3lsfmu Freaudesiu 95% CI 7
rmqmﬂuwmmmluLLuuaugﬂumiUizmmm

Feenainnnduugtietesuay IABP dngnld

Tuiftheifinngiladumanienmedonaniile
Fuguuss fay n1sld 1ABP o1 duustiena
JuuswesorMsInn e n i
nemsidetiaesniluls nsAnwmatenis@inu
uanswadwETIannvaneiReafumsly 1ABP Tugithe
fiflnnzdenanhilaviedianudssgdlunissnwm
Amelaviadendsunau Tnensldeu IABP
Tunansdiealilifiusmmmssentineensiited ety

YU LUUIINT D11 8and NSNS AT 0 Lo

117398 IABP shock™ g IABP-SHOCK IIP° $1e971uh
n1519 1ABP lugUaenidnngnanunileviilang
Weundunuiunmedenanniila luldvieandnsn

12 |

nsidediInlussegiian 12 ey Euro Heart
Survey™ nuilugfthefinnedonaniila msld
IABP laifinanesnsinissendinlulsaneuna
N15AN®1999 Gul way Bellumkonda®
514 18P Tugthefamzdenaniila anunse

PWUIN

anensN1sidedinntelu 30 Juls laganiy
Fldnunelu 1 HlumdmnBuiden dednse
annfinslé ABP enaifinshs s Tislunensdl
91ARN 1) MU 1ABP antwiseluaniiy
lalwingan nsAnw1v0e Ramnarine wagAuy™
WUIINSTIFIU IABP AMeundInsuidadensinig
AoTislu 1 Digaiudodieutundldnutounio
SEWNWIAA 2) AMTUNINGBUIINNTTIFIU IABP
WU vasadeauasinguan (aortic dissection)
Fafiueudesienisdedia 3) anglaneuay
AMladuval nsAn¥IveY Meco Lavaus™
wunmlameiadulugihedld nep snnfsfosay
51.7 wasdeslasunisvenle (dialysis) daudia
pudesronsidedin 4) ﬁﬂaaﬁﬁmw%aﬂmﬂ
wlatiuuuss severe cardiogenic shock) M3l
IABP ansliianunsadreifinsnsinissendinle
Afeilddeyaain IABP-SHOCK Il wudn nsld
1ABP lugithefifiamendmiomlamedeundy
sufunizdenanimilaliliandnsinisidedin
Soisuitunguauau 5) msilsadszdias
vanelsa Wy Tsalndeds vdennyileduman
JUSY Feanursasfiuarnudsslunisiinniig
unsndouiigunss wagyilinisld 1ABP lalanunsa
Fapsiilrnsnennsellsartuldegeidedday

dyuna

msAnwtwusnsniadedislu 30 Yu
Tuneftheingfudoras 13 Inedsveznainwsm
Tulsswennasisegiu 3.98 Ju Taonuntadoiil
FLWuSoLTE Ay UsEneumevianeUssms
namAe fuaefidenguin daneiladuivan

J Med Health Sci Vol.31 No.3 December 2024




Faamzdonaniila danuduladindaladn
fiszduihaaludenuurensinisgs uded
Azl uRadisylingunss (Ventricular
Tachycardia/Ventricular Fibrillation: VT/VF)
fanudswoniaidetingelueg1edifuddy
wenani damuhdihediduuseddaunsaings
nsvhauvesilawazssuuvadelainmeueagu
(Intra-Aortic Balloon Pump: IABP) {8051n13
FoTinlgeutuiu ssdanuditldanmsifed
firnudfyogisBaiemaiauinuamenisgua
e lnslanglumunisAnnseiazihse Taitae
nauIdesgeogslivszansam nslvinudndny
ﬁ’uﬂ'ﬁmmmsé’uﬁﬂmﬂulﬁam waYNISANMIL
dygradneg19lnddn srudsnisiansanle
gUnsaingsnsviauresitilangnavnyean il
mMaihsgtuazdnnsthdoidsinadneeady
FTUUALYIUANSATINITAETINUR I UI8A1IY
Wlaviadendeunduldeg1elivsednsam
uazzay nan1sAnwadsiiiedayunisesis
TlpdAg AN TRRILILLINIINITSNILAZN1TaN
SmrmadeTisluthanmenduderlanaden
RyUnauY

JorauauuziaztaIng
Totauonuzlun1simaidoluld aas
HALWININSARNTaUAzUaRUIBn 1w TilA
ndendeundu ndlitedudediidyannise
Wunasindn wu o1g anuduladindaladn
warszduthnandsonoims ilafnnsesiiae
naudssgs wiourdnrluslnaoaniaidiss s
Amzunsndeuiidfadienisinaudayaindn
wazpdulniilaegdlndda saudaniswaun
wnesinsld 1ABP e luseiiideusditaeu il

J Med Health Sci Vol.31 No.3 December 2024

WinUszansnmnsldndnenns lnesidunisny
2995 PDCA LﬁaﬁwmﬂmmwmiaLLaastiaLﬁaﬂ
dusunsivglusuian arsinisAnewwuuly
sihwihLLazmmaLﬁ‘flumﬁé’at,l,wwuamﬁuﬁa
diuauddedevesuanisinen Jes1inves
nsnenil Wesaniunsdnwuuudoundsen
nwsulaunaziinguiegsuwadniiies 116 $1e
Fee1aiiTedninduAuATURIUYBITBYALAY
mstmalulszgndld venant mafinyidsdann
Tulssmeuiaieililiaiunsanivaudade
wnsndoulaegnsanysaiwazonalianunsoayviou
anunsadlunnginlaeg1an 9w

AnAnIsuUTENA

yoveuRaimihfinudlseila lsmeua
wsztfaundn fshetuiannnsguainwigiae
lsprialavaiensauiuy

LONEI581989

1. Libby P. Mechanisms of acute coronary
syndromes and their implications for
therapy. N Engl J Med 2013;368:2004-13.
doi:10.1056/NEJMra1216063.

2. Noncommunicable diseases [Internet].
World Health Organization. 2023 [cited
2024 Dec 21]. Available from: https://
www.who.int/news-room/fact-sheets/
detail/noncommunicable-diseases.

3. The top 10 causes of death [Internet].
World Health Organization. [cited 2024
Dec 21]. Available from: https://www.
who.int/news-room/fact-sheets/detail/
the-top-10-causes-of-death.

113



114

Anupraiwan O.Overview of ACS Management:
Insight from Thai ACS Registry for Save
Thais 2023 [Internet]. 2023 [cited 2024
Dec 22]. Available from: https://www.ccit.
go.th/saveheart/document/2566/
Ovenview96200f%20ACS%20Management9%
20Insight%20from%20Thai%20ACS%20
Registry%20for%20Save%20Thais%20
2023 Dr%200rawan.pdf.

Yang Q, Du J, Wang B. Complications
during hospitalization and at 30 days in
the intensive cardiac care unit for patients
with ST-elevation versus non-ST-elevation
acute coronary syndrome: A protocol for
systematic review and meta analysis.
Medicine (Baltimore) 2020;99:€20655.
doi:10.1097/MD.0000000000020655.
Tindale A, Panoulas V. The BE-ALIVE score:
Assessing 30-day mortality risk in patients
presenting with acute coronary syndromes.
Open Heart 2023;10:e002313. doi:10.1136/
openhrt-2023-002313.

El-Menyar A, Zubaid M, AlMahmeed W,
et al. Killip classification in patients with
acute coronary syndrome: Insight from a
multicenter registry. Am J Emerg Med
2012;30:97-103. doi:10.1016/j.ajem.
2010.10.011.

Dutta S, Sonowal N, Mech K et al. Clinical
profile and 30-day outcome of patients
with acute coronary syndrome. Asian J
Med Sci 2023;14:121-9. doi:10.3126/ajms.
v14i9.54722.

10.

11.

12.

13.

GRACE Investigators. Rationale and design
of the GRACE (Global Registry of Acute
Coronary Events) Project: A multinational
registry of patients hospitalized with
acute coronary syndromes. Am Heart J
2001;141:190-9. doi:10.1067/mhj.2001.
112404.

Elbarouni B, Goodman SG, Yan RT, et al.
Validation of the Global Registry of Acute
Coronary Event (GRACE) risk score for
in-hospital mortality in patients with
acute coronary syndrome in Canada. Am
Heart J 2009;158:392-9. doi:10.1016/j.ahj.
2009.06.010.

Krumholz HM, Wang Y, Mattera JA, et al.
An administrative claims model suitable
for profiling hospital performance based
on 30-day mortality rates among patients
with an acute myocardial infarction.
Circulation 2006;113:1683-92. doi:10.1161/
CIRCULATIONAHA.105.611186.

Ahmed SK. How to choose a sampling
technique and determine sample size for
research: A simplified guide for researchers.
Oral Oncol Rep 2024;12:100662.
doi:10.1016/j.00r.2024.100662.
Montalescot G, Dallongeville J, Van Belle
E, et al. STEMI and NSTEMI: Are they so
different? 1 year outcomes in acute
myocardial infarction as defined by the
ESC/ACC definition (the OPERA registry).
Eur Heart J 2007;28:1409-17. doi:10.1093/
eurheartj/ehm031.

J Med Health Sci Vol.31 No.3 December 2024




14.

15.

16.

17.

18.

Yang EH, Brilakis ES, Reeder GS, et al.
Modern management of acute myocardial
infarction. Curr Probl Cardiol 2006;31:769-817.
doi:10.1016/j.cpcardiol.2006.08.004.
Thygesen K, Alpert JS, Jaffe AS, et al.
Fourth universal definition of myocardial
infarction (2018). J Am Coll Cardiol 2018;
72:2231-64. doi:10.1016/j.jacc.2018.
08.1038.

Amsterdam EA, Wenger NK, Brindis RG,
et al. 2014 AHA/ACC Guideline for the
Management of Patients with Non-ST-
Elevation Acute Coronary Syndromes: A
report of the American College of
Cardiology/American Heart Association
Task Force on Practice Guidelines. J Am
Coll Cardiol 2014;64:e139-e228.
doi:10.1016/j.jacc.2014.09.017.

lbanez B, James S, Agewall S, et al. 2017
ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation:
The Task Force for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation of
the European Society of Cardiology (ESC).
Eur Heart J 2018;39:119-77. doi:10.1093/
eurheartj/ehx393.

Vogel B, Claessen BE, Arnold SV, et al.
ST-segment elevation myocardial
infarction. Nat Rev Dis Primers 2019;5:39.
doi:10.1038/541572-019-0090-3.

J Med Health Sci Vol.31 No.3 December 2024

19.

20.

21.

22.

23.

Masip J, Frank Peacok W, Arrigco M, et al.
Acute Heart Failure Study Group of the
Association for Acute Cardiovascular Care
(ACVC) of the European Society of
Cardiology. Acute Heart Failure in the
2021 ESC Heart Failure Guidelines: A
scientific statement from the Association
for Acute CardioVascular Care (ACVC) of
the European Society of Cardiology. Eur
Heart J Acute Cardiovasc Care 2022;11:173-85.
doi:10.1093/ehjacc/zuab122.

DeGeare VS, Boura JA, Grines LL, et al.
Predictive value of the Killip classification
in patients undergoing primary percutaneous
coronary intervention for acute myocardial
infarction. Am J Cardiol 2001;87:1035-8.
doi:10.1016/50002-9149(01)01457-6.

Ke J, Chen Y, Wang X, et al. Machine
learning-based in-hospital mortality
prediction models for patients with acute
coronary syndrome. Am J Emerg Med
2022;53:127-34. doi:10.1016/j.ajem.2021.
12.070.

Mohammed AA, Elrabbat KE, Mostafa SA,
et al. Correlation between scores and
outcome in acute coronary syndrome
patients. Benha J Appl Sci 2021;6:225-8.
doi:10.21608/bjas.2021.190038.

AlFaleh HF, Alsheikh-Ali AA, Ullah A,
et al. Validation of the Canada Acute
Coronary Syndrome Risk Score for
Hospital Mortality in the Gulf Registry of
Acute Coronary Events-2. Clin Cardiol
2015;38:542-7. doi:10.1002/clc.22446.

115



24.

25.

26.

27.

28.

29.

116 |

Fox KAA, FitzGerald G, Puymirat E, et al.
Should patients with acute coronary
disease be stratified for management
according to their risk? Derivation, external
validation and outcomes using the
updated GRACE risk score. BMJ Open
2014;4:e004425. doi:10.1136/bmjopen-
2013-004425.

Wang J, Yang YM, Zhu J, et al. [Risk factors
of short term mortality in patients with
acute ST-elevation myocardial infarction
complicated with fatal arrhythmial.
Zhonghua Xin Xue Guan Bing Za Zhi
2013;41:549-58.

Lee HY, Oh BH. Aging and arterial stiffness.
Circ J 2010;74:2257-62. doi:10.1253/circj.
¢j-10-0910.

Najjar SS, Scuteri A, Lakatta EG. Arterial
aging: Is it an immutable cardiovascular
risk factor? Hypertension 2005;46:454-62.
doi:10.1161/01.HYP.0000177474.06749.98.
Palombo C, Kozakova M. Arterial stiffness,
atherosclerosis and cardiovascular risk:
Pathophysiologic mechanisms and
emerging clinical indications. Vascul
Pharmacol 2016;77:1-7. doi:10.1016/j.vph.
2015.11.083.

Wu AH, Parsons L, Every NR, et al. Hospital
outcomes in patients presenting with
congestive heart failure complicating
acute myocardial infarction: A report from
the Second National Registry of Myocardial
Infarction (NRMI-2). J Am Coll Cardiol
2002;40:1389-94. doi:10.1016/50735-
1097(02)02173-3.

30.

31.

32.

33.

34.

35.

Sulo G, Sulo E, Jgreensen T, et al. Ischemic
heart failure as a complication of incident
acute myocardial infarction: Timing and
time trends: A national analysis including
78,814 Danish patients during 2000-2009.
Scand J Public Health 2020;48:294-302.
doi:10.1177/1403494819829333.

Libby P, Bonow RO, Mann DL, et al,,
editors. Braunwald’s heart disease: A
textbook of cardiovascular medicine.
Twelfth edition. Philadelphia, PA: Elsevier;
2022.

Hasdai D, Holmes DR, Califf RM, et al.
Cardiogenic shock complicating acute
myocardial infarction: Predictors of death.
Am Heart J 1999;138:21-31. doi:10.1016/
S0002-8703(99)70241-3.

Goldberg RJ, Gore JM, Alpert JS, et al.
Cardiogenic shock after acute myocardial
infarction. Incidence and mortality from
a community-wide perspective, 1975 to
1988. N Engl J Med 1991;325:1117-22.
doi:10.1056/NEJM199110173251601.
Lindholm MG, Kgber L, Boesgaard S, et
al. Cardiogenic shock complicating acute
myocardial infarction; prognostic impact
of early and late shock development. Eur
Heart J 2003;24:258-65. doi:10.1016/
50195-668x(02)00429-3.

Pei J, Wang X, Xing Z, et al. Association
between admission systolic blood
pressure and major adverse cardiovascular
events in patients with acute myocardial
infarction. PLoS One 2020;15:0234935.
doi:10.1371/journal.pone.0234935.

J Med Health Sci Vol.31 No.3 December 2024




36.

37.

38.

39.

40.

Kumar V, Abbas AK, Aster JC, et al., editors.
Robbins & Cotran pathologic basis of
disease. Tenth edition. Philadelphia, PA:
Elsevier; 2021. p. 1379.

Shiraishi J, Kohno Y, Sawada T, et al.
Prognostic impact of systolic blood
pressure at admission on in-hospital
outcome after primary percutaneous
coronary intervention for acute myocardial
infarction. J Cardiol 2012;60:139-44.
doi:10.1016/.jjcc.2012.02.008.

Shiraishi J, Kohno Y, Sawada T, et al.
Systolic blood pressure at admission,
clinical manifestations, and in-hospital
outcomes in patients with acute myocardial
infarction. J Cardiol 2011;58:54-60.
doi:10.1016/.jjcc.2011.04.003.

Pitsavos C, Panagiotakos D, Zombolos S,
etal. Systolic blood pressure on admission
predicts in-hospital mortality among
patients presenting with acute coronary
syndromes: The Greek study of acute
coronary syndromes. J Clin Hypertens
(Greenwich) 2008;10:362-6. doi:10.1111/j.
1751-7176.2008.07619.x.

Katz JN, Stebbins AL, Alexander JH, et al.
Predictors of 30-day mortality in patients
with refractory cardiogenic shock following
acute myocardial infarction despite a
patent infarct artery. Am Heart J 2009;158:
680-7. doi:10.1016/j.ahj.2009.08.005.

J Med Health Sci Vol.31 No.3 December 2024

41.

42.

43.

a4,

Suleiman M, Hammerman H, Boulos M,
et al. Fasting glucose is an important
independent risk factor for 30-day
mortality in patients with acute myocardial
infarction: A prospective study. Circulation
2005;111:754-60. doi:10.1161/01.CIR.
0000155235.48601.2A.

Porter A, Assali AR, Zahalka A, et al.
Impaired fasting glucose and outcomes
of ST-elevation acute coronary syndrome
treated with primary percutaneous
intervention among patients without
previously known diabetes mellitus. Am
Heart J 2008;155:284-9. doi:10.1016/j.ahj.
2007.10.010.

Cid-Alvarez B, Gude F, Cadarso-Suarez C,
et al. Admission and fasting plasma
glucose for estimating risk of death of
diabetic and nondiabetic patients with
acute coronary syndrome: Nonlinearity
of hazard ratios and time-dependent
comparison. Am Heart J 2009;158:989-97.
doi:10.1016/j.ahj.2009.10.004.

Choi HJ, Jeon SY, Hong WK, et al. Effect
of glucose ingestion in plasma markers
of inflammation and oxidative stress:
Analysis of 16 plasma markers from oral
glucose tolerance test samples of normal
and diabetic patients. Diabetes Res Clin
Pract 2013;99:e27-31. doi:10.1016/
j.diabres.2012.01.005.

117



118

45.

46.

47.

48.

49.

50.

Yasunari K, Maeda K, Nakamura M, et al.
Oxidative stress in leukocytes is a possible
link between blood pressure, blood
glucose, and C-reacting protein. Hypertension
2002;39:777-80. doi:10.1161/hy0302.
104670.

Shechter M, Merz CN, Paul-Labrador MJ,
et al. Blood glucose and platelet-
dependent thrombosis in patients with
coronary artery disease. J Am Coll Cardiol
2000;35:300-7. doi:10.1016/s0735-
1097(99)00545-8.

Lee RH, Bergmeier W. Sugar makes
neutrophils RAGE: Linking diabetes-associated
hyperglycemia to thrombocytosis and
platelet reactivity. J Clin Invest 2017;127:
2040-3. doi:10.1172/JC194494.

Kurdee Z, King R, Ajjan RA. The fibrin
network in diabetes: Its role in thrombosis
risk. Pol Arch Med Wewn 2014;124:617-27.
doi:10.20452/pamw.2501.

Al-Khatib SM, Stebbins AL, Califf RM, et
al. Sustained ventricular arrhythmias and
mortality among patients with acute
myocardial infarction: Results from the
GUSTO-lII trial. Am Heart J 2003;145:515-21.
doi:10.1067/mhj.2003.170.

Piccini JP, White JA, Mehta RH, et al.
Sustained ventricular tachycardia and
ventricular fibrillation complicating non-
ST-segment-elevation acute coronary
syndromes. Circulation 2012;126:41-9.
doi:10.1161/CIRCULATIONAHA.111.071860.

51.

52.

53.

54.

55.

Gupta S, Pressman GS, Figueredo VM.
Incidence of, predictors for, and mortality
associated with malignant ventricular
arrhythmias in non-ST elevation
myocardial infarction patients. Coron
Artery Dis 2010;21:460-5. doi:10.1097/MCA.
0b013e32834022fa.

Masuda M, Nakatani D, Hikoso S, et al.
Clinical Impact of Ventricular Tachycardia
and/or Fibrillation During the Acute Phase
of Acute Myocardial Infarction on
In-Hospital and 5-Year Mortality Rates in
the Percutaneous Coronary Intervention
Era. Circ J 2016;80:1539-47. doi:10.1253/circj.
CJ-16-0183.

Gettes LS. Electrolyte abnormalities
underlying lethal and ventricular
arrhythmias. Circulation 1992;85:170-6.
Thiele H, Zeymer U, Neumann FJ, et al.
Intraaortic balloon support for myocardial
infarction with cardiogenic shock. N Engl
J Med 2012;367:1287-96. doi:10.1056/
NEJMoa1208410.

Thiele H, Zeymer U, Neumann FJ, et al.
Intra-aortic balloon counterpulsation in
acute myocardial infarction complicated
by cardiogenic shock (IABP-SHOCK II):
Final 12 month results of a randomised,
open-label trial. Lancet 2013;382:1638-45.
doi:10.1016/50140-6736(13)61783-3.

J Med Health Sci Vol.31 No.3 December 2024




56. Zeymer U, Bauer T, Hamm C, et al. Use
and impact of intra-aortic balloon pump
on mortality in patients with acute
myocardial infarction complicated by
cardiogenic shock: results of the Euro
Heart Survey on PCl. Eurolntervention
2011;7:437-41. doi:10.4244/EIVTIAAT2.

57. Gul B, Bellumkonda L. Usefulness of
Intra-aortic Balloon Pump in Patients With
Cardiogenic Shock. Am J Cardiol
2019;123:750-6. doi:10.1016/j.amjcard.
2018.11.041.

58. Ramnarine IR, Grayson AD, Dihmis WC,
et al. Timing of intra-aortic balloon pump
supportand 1-year survival. Eur J Cardiothorac
Surg 2005;27:887-92. doi:10.1016/].ejcts.
2005.02.001.

59. Meco M, Gramegna G, Yassini A, et al.
Mortality and morbidity from intra-aortic
balloon pumps. Risk analysis. J Cardiovasc
Surg (Torino) 2002;43:17-23.

J Med Health Sci Vol.31 No.3 December 2024 119




120

UNALANEY Original Article

ANSNAIUN LULARRNNINEENISHILLADARAL IAITUINIMADALAD AN

= a 1 = o 2
LA UUUINYT' 418 AAS
LA IFNTSUFNERS UPINeNFein T
ZAQIENYNUIAANERS UMNINeNaevinga

Received: November 15, 2024
Revised: December 21, 2024
Accepted: December 23, 2024

unAnge
nsufUanmsnervailigunmuazaudasady nerwadvnuwaztndnyimeruiaded

e

vinwgn1sneuiadigndes uiudwaziinnudiuigediafisme nmsidenariamiuinnssui
fmnusvasdifoatauas i lueaiinvinuznsinzsdeauas Wansinmavasnideamaneesssueni
Fiunsiie 3 seede 1) Anwvanudesnmslueaiininuenisnedeauarifannimmaeaidend
Mntindnuneiuna neruraaulv ersduasidmihiiviesufoRnimmeiuia 2) afawaeiauiling
Andinuelnseonuuy fauignsthesroummduasnaeunuantivui assiuwuuiegnsihens
ity nsaouauAm uasvaaedld 3) aoulsyAvinavedluaatininue nqudegtady
tnAnwmeiutatud 2 $1uau 45 au werunadmdwaulvel 30 au iusuTudeyalaglduuuussdiu
AuanTRuaz LU ssiuU e AnBra THe 10C semine 0.67-1.00 Annudesiudussavsuoatines
ATEUUIA 0.81 Uay 0.83 Iinsenteyadelinalagadiidanssaun Toyadnunmlaen1siasey
oy wemsidenuh Tueafinitnwennazidenuarlfamimaondeadnanaine s
anteeneanad JUAWRENNTN 7 WwuRiuns 8m 12 wuflens a0 1 wuiues fudnesesdae
wiuwanundesiuduuwnmeg dwden 2 usedunszuendnen 20-50 faddns Wuiadudnens
dnfuiuetorzsrsnelusundsiidesnmstindinue wanismaaeddiutindnsmeiunatul 4 oglu
sduRinnAady 4.59 (SD=0.51) weunainInsesufeiade 4.49 (SD=0.50) nansnagouUszAnSxa
TneiinAnwmenuiadud 2 eglusedufinnnanade 4.55 (SD=0.51) wewaimdnavlmissdufiaiads
4.46 (5D=0.56) lsmatiniinwzald1d 3 suuun WWud Bnvinvziamediu iuudaoasuih uarldiy
fuhdnaes IneuiniueSoarludumisiidesmsiininy

ANFIANY: UINNTTH; N1TLILLEDN; NTHIITHINIaAEEARM; B195TTUYIR

AHwusUsEaIueI:

13 ANAY

AMENTUIAAERNS UNINEISBTINE

222 vy 2 iuathunin dunetmeeen Jwmininge 93210
dua: malee.k@tsu.ac.th

J Med Health Sci Vol.31 No.3 December 2024




Development of a model for practicing venipuncture and intravenous fluid
administration

Weerawut Naebpetch', Malee Kumkong®
"Faculty of Engineering, Thaksin University
“Faculty of Nursing, Thaksin University

Abstract

Quality and safe nursing practices, professional nurses and nursing students must possess
accurate, precise, and proficient nursing skills. This developmental innovation research aimed
to create and develop a model for practicing venipuncture and intravenous fluid administration
made from natural rubber. The study was conducted in three phases: 1) assessing the needs
for a skill training model among nursing students, newly graduated nurses, nursing instructors,
and nursing laboratory staff 2) designing and developing the model, including formulating a
latex compound, testing its initial properties, creating a prototype using the developed formula,
assessing its quality and conducting trials, and 3) evaluating the model’s effectiveness. The
sample consisted of 45 second-year nursing students and 30 newly graduated professional
nurses. Data were collected using questionnaires assessing the model’s features and effectiveness.
Instrument reliability was verified through the Index of Item-Objective Congruence (I0C), which
ranged from 0.67 to 1.00, and Cronbach’s alpha coefficients, which were 0.81 and 0.83.
Quantitative data were analyzed using descriptive statistics, while qualitative data were analyzed
through content analysis. The results revealed that the model, made from natural rubber, had
a rectangular shape (7 cm wide, 12 cm long, and 1 cm thick). Its base was supported by a thin
steel plate to prevent needle penetration. The model included two blood vessels connected
to a 20-50 milliliter syringe and was stitched onto a rubber cloth for attachment to body areas
where skill practice was required. During the trial phase, fourth-year nursing students rated the
model’s features at a very good level (M=4.59, SD=0.51), while professional nurses rated them
at a good level (M=4.49, SD=0.50). For effectiveness, second-year nursing students rated the
model at a very good level (M=4.55, SD=0.51), while newly graduated professional nurses rated
it at a good level (M=4.46, SD=0.56). This skill-training model can be used for three applications:
as a part task trainer, with a full-body manikin, and with simulated patients by attaching it to
relevant body areas for practice or hybrid simulator.

Keywords: innovation; venipuncture; intravenous fluid administration; natural rubber
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Figure 1 Artificial skin sheet of the model for practicing vein puncture and intravenous fluid

administration

232 uiuinenmn 24unie veafuiiaesisedUiediaeiifiusgiuse
13 WU 817 40-45 WUl Aadudnun 2 weuld Aeguil 2 uag 3 (Figure 2 and 3)
sudmiultitundatle Wuuvuvseiumiledeii

Figure 2 Using Velcro, sew a rubber sheet to the front

Figure 3 Using Velcro, sew a rubber sheet to the back
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2.3.3 Ak uRandaieund  egdiuane munlangeunudutensgauuu

Y

Wuden 2 i@ufanawmdedlidefadundudiens  §a3Uf 4 (Figure 4)

Y

VRnFUFNLN (U0 2.3.2) 1PN U NUAANU

Figure 4 Attach the fake skin sheet to the rubber sheet using strong glue
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Figure 5 Attach a piece of artificial skin to a syringe that has been loaded with red blood solution
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128 J Med Health Sci Vol.31 No.3 December 2024




Figure 6 Mechanism of action of the training model for intravenous fluid administration and

blood collection
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Figure 7 Model for practicing vein puncture and intravenous fluid administration
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2.5 nanedldienaaeunnaudd lag  (Table 1) waglagneruiadndnnuinnuauds
infnwneunatud 4 nuinuanldlaesiey  laesiueglusydudniiaie 4.49 (SD=0.50)
lusgaudunAady 4.59 (SD=0.51) Aepswil 1 fInn51991 2 (Table 2)

Table 1 Result of experimental usage of a model to practice intravenous fluid administration

and blood drawing techniques by 4™ year nursing students (n=30)

Characteristics of the skill training model Mean Standard Interpretation
(M)  Deviation (SD)
1. Quality of the training model 4.50 0.54 Good
2. Feasibility for applying in educational and skills training 4.62 0.50 Very good
3. Principles of proper intravenous fluid administration and 4.77 0.44 Very good

blood sample accuracy

Total average 4.59 0.51 Very good

Table 2 Result of experimental usage of a model to practice intravenous fluid administration

and blood drawing techniques by Registered nurses (n=30)

Characteristics of the skill training model Mean Standard Interpretation
(M)  Deviation (SD)
1. Quality of the training model 4.37 0.51 Good
2. Feasibility for applying in educational and skills training 4.52 0.51 Very good
3. Principles of proper intravenous fluid administration and 4.77 0.44 Very good

blood sample accuracy

Total average 4.49 0.50 good

3. naaeulsyansualuaaiiniinuenns  sedufidaedes 4.50 (SD=0.54) lngindAnw
Wizdenuaglvarsiimavaondend w1 wewiaeglussdufinnaaie 4.55 (SD=0.51)
Uszavsnaveslunaiiniinuensinzidenuasly  wasnenaindnaulmieglussiuiniiade 4.6
arsimeasaidendilassiuia 2 nquegly  (SD=0.56) fen131ei 3 waw 4 (Table 3 and 4)

Table 3 Effectiveness of training model for blood drawing and intravenous fluid administration

by 2" year nursing students (n=45)

Effectiveness Mean Standard Interpretation
(M)  Deviation (SD)
1. Quality of the training model 4.47 0.54 Good
2. Benefits of the training model 4.78 0.42 Very good
3. Self-confidence in using a skill training model 4.46 0.57 good
4. Ability to enhance the skills 4.46 0.53 good
Total average 4.55 0.51 Very good
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Table 4 Effectiveness of training model for blood drawing and intravenous fluid administration

by new registered nurses (n=30)

Effectiveness Mean Standard Interpretation
(M)  Deviation (SD)
1. Quality of the training model 4.42 0.62 Good
2. Benefits of the training model 4.64 0.53 Very good
3. Self-confidence in using a skill training model 4.33 0.49 Good
4. Ability to enhance skills 4.44 0.59 Good
Total average 4.46 0.56 Good
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Table 5 Results of using the model for practicing vein puncture and intravenous fluid

administration (n=31)

List of evaluations Amount Percentage

1. Have the skill of collecting blood sampling correctly

Correct 31 100

Incorrect 0 0
2. Have the skills of Vein puncture for fluid administration

Correct 31 100

Incorrect 0 0
3. Self-confidence in practicing venipuncture

Confident 28 90.32

Not confident 3 9.68
4. Self-confidence in practicing venipuncture for fluid administration

Confident 27 87.10

Not confident 4 12.90
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Table 5 Continued

List of evaluations Amount Percentage
5. First practicing in venipuncture
Succeed 28 90.32
Failed 3 9.68
6. First practicing in venipuncture for fluid administration
Succeed 26 83.87
Failed 5 16.13
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Enhanced recovery after abdominal surgery in pediatric patients

Nutthavit Hantanyapong
Pediatric Surgery Unit, Division of Surgery, Nakhon Pathom Hospital

Abstract

Enhanced Recovery After Surgery (ERAS) guidelines for pediatric patients have been
developed over the past decade to reduce the stress responses associated with surgical
procedures, preserve organ function, and promote early recovery. Key components of ERAS in
pediatric surgery emphasize a multidisciplinary approach, requiring collaboration among pediatric
surgeons, pediatricians, anesthesiologists, and nursing staff during the perioperative period.
Preoperative management focuses on educating patients and guardians about the surgical
procedure and the ERAS protocol, ensuring optimal medical conditions, and establishing
appropriate fasting requirements. Intraoperative strategies prioritize minimally invasive techniques
over exploratory laparotomy, while avoiding the use of abdominal drains and nasogastric tubes.
Other essential practices include proper antibiotic prophylaxis, judicious fluid management,
patient normothermia, prophylaxis for nausea and vomiting, and multimodal pain control.
Postoperatively, protocols advocate for early ambulation, prompt initiation of enteral feeding,
early removal of nasogastric tubes and Foley catheters, and avoidance of intravenous opioids,
favoring multimodal pain management instead. The implementation of ERAS protocols in
pediatric surgery offers significant benefits for patients, families, and healthcare providers by
promoting early mobilization and encouraging parental involvement. ERAS enhances recovery,
reduces the incidence of complications, and shortens the length of hospital stay. Additionally,
ERAS in pediatrics has shown potential to lower healthcare costs, optimize resource utilization,
and improve long-term outcomes for children undergoing surgery. This article presents data on
the ERAS protocol for pediatric patients undergoing abdominal surgery, highlighting its advantages,
management strategies, and significance in improving preoperative, perioperative, and
postoperative care to promote early recovery in pediatric abdominal surgery.
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Figure 1 Key elements of Enhanced Recovery After Surgery (ERAS) pathway in pediatrics
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Table 1 Example of protocol for enhanced recovery after surgery in pediatric patients undergoing

abdominal surgery™*'%*

(Table created by author)

Management

Adherence to the protocol

Preadmission period (out-patient department)

- Education provides to patients and guardians involving the
perioperative management: surgery type, pain, early ambulation
etc. [Pediatric surgeon, Nurses]

] Yes

[_] No, reason.................

- Optimum medical conditions [Pediatric surgeon, Pediatrician]

] Yes

] No, reason................

Preoperative period (patients’ ward)

- Avoid mechanical bowel preparation [Pediatric surgeon]

] Yes

] No, reason.................

- Oral 10% Glucose 5 ml/kg (more than 2 hours before initiation of
anesthesia) [Pediatric surgeon]

] Yes

[ No, reason.................

Intraoperative period (operating theatre)

- Laparoscopic surgery [Pediatric surgeon]

] Yes

] No, reason.................

- Antibiotic prophylaxis within 60 minutes before incision [ Yes | L No, reason............
[Anesthesiologist]

- Avoid intraabdominal drainage tube [Pediatric surgeon] [ Yes | L] No, reason................

- Optimum intravenous fluid < 4 ml/kg/hr [Anesthesiologist] ] Yes | ] No, reason.................

- Normothermia (body temperature > 36°c) [Anesthesiologist] [ Yes | [ No, reason.................

- Multimodal analgesia [Anesthesiologist]

] Yes

[_] No, reason...............

- Nausea and vomiting prophylaxis [Anesthesiologist]

] Yes

] No, reason.................

Postoperative period (patients’ ward)

- Early remove Foley’s catheter within 24 hours [Pediatric surgeon]

] Yes

] No, reason.................

- Early remove nasogastric tube within 24 hours [Pediatric surgeon]

] Yes

[_] No, reason.................

- Start enteral diet within 24 hours [Pediatric surgeon] [ Yes | [_] No, reason................

- Start ambulation within 24 hours [Pediatric surgeon, nurses] ] Yes | ] No, reason..................

- Optimum intravenous fluid and remove intravenous line within [ Yes | [ No, reason................
24 hours [Pediatric surgeon]

- Multimodal analgesia [Pediatric surgeon, Anesthesiologist] [ Yes | L] No, reason.................

Postoperative complications [_] Yes [_] No; if yes please identify ..........covverirercereeeeereereee.

Length of hospital stay .......c.ccccevueeunee days

After hospital discharge

- Readmission [_] Yes [_] No; if yes please identify ...

- Complications in 30-days [_] Yes [_] No; if yes please identify ...

- Others [_] Yes [_] Noj; if yes please identify ...,
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Preadmission Period Intraoperative Period Postoperative Period
Educations for patients +  Avoid mechanical bowel «  Minimally invasive surgery + Early removal Foley’s catheter
and guardians preparation < Avoid abdominal drainage « Early removal NG tube
Optimal medical + Fast from solid food for «  Avoid NG tube insertion »  Early ambulation
conditions 6-8 hours* + Antibiotic prophylaxis + Early enteral diet

B Consume an oral D Optimum fluid therapy D Multimodal opioid-sparing
glucose solution more + Normothermia analgesia
than 2 hours prior to Multimodal analgesia
the initiation of Nausea and vomiting
anesthesia prophylaxis
. 7 S AR A /

Figure 2 The enhanced recovery after pediatric abdominal surgery pathway

*Fasting period: 6 hours for light meal and 8 hours for fatty food

Abbreviation: NG - nasogastric
(Figure created by author)
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Guidelines for developing nursing innovations for cardiac rehabilitation
in patients with acute myocardial infarction towards a sustainable future

in healthcare systems

Utthawit Jansiri

Department of Adult and Gerontological Nursing, McCormick Faculty of Nursing, Payap University

Abstract

Acute myocardial infarction (AMI) is a significant global health issue, including in Thailand,
with high mortality rates and a substantial number of patients requiring hospital care. Cardiac
rehabilitation following AMI is essential for restoring heart function, modifying behaviors, and
reducing the risk of long-term complications. It encompasses various components, including
assessment and planning, exercise programs, nutritional management, psychological support,
follow-up, and risk prevention and management. The goal is to help patients return to normal
life while reducing the risk of recurrent heart disease. In an era of rapid technological and
medical advancements, advancing nursing innovations in cardiac rehabilitation is critical.
Technologies such as information and communication technology, artificial intelligence, big data
analytics, personalized medicine, virtual reality, and augmented reality offer the potential to
improve healthcare delivery and enhance the quality of life for patients. Through a six-step
development process—1) Analysis of needs and problems, 2) Research and design of innovations,
3) Prototype development and testing, 4) Implementation and training, 5) Monitoring and
evaluation, and 6) Improvement and scaling—this article aims to propose strategies for developing
nursing innovations in cardiac rehabilitation. These innovations aim to enhance the effectiveness
of AMI patient care and reduce the burden of complications. The advancement of nursing
innovations is crucial to improving the quality of cardiac rehabilitation and creating a sustainable

healthcare system that meets future patient needs.

Keywords: nursing innovations; cardiac rehabilitation; acute myocardial infarction; sustainable
healthcare systems
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Abstract

Scedosporiosis and Lomentosporiosis are fungal infections caused by species within the
Scedosporium spp. and Lomentospora prolificans. These pathogens are notably resistant to
multiple antifungal agents, with resistance rates exceeding 85%. Despite the severity of these
infections, reports in Thailand remain limited, contrasting with global trends. This discrepancy
may be due to diagnostic challenges, as these fungi closely resemble Aspergillus spp. in both
clinical presentation and pathological features. While infections caused by these fungi are
relatively rare, the mortality rate is alarmingly high, exceeding 75%. Individuals with compromised
immune systems, such as cancer patients, organ transplant recipients, or those living with HIV/AIDS,
are at the highest risk. However, infections have also been observed in immunocompetent
individuals, especially those with a history of aspiration of contaminated water or injuries
involving sharp objects. Additionally, these fungi are more commonly found in densely populated
urban areas than in rural or forested regions, as they increasingly integrate into human
environments. In Thailand, healthcare professionals have had limited exposure to these
pathogens, with significant awareness emerging only after 2007, following reports of fatalities.
In 2022, the World Health Organization (WHO) recognized the public health significance of these
pathogens by classifying them within the medium priority group of the WHO Fungal Priority
Pathogen List (FPPL). This classification highlights the urgent need for further research. This
article aims to provide foundational knowledge on these human-pathogenic fungi, including
historical patient cases, contamination reports in Thailand, clinical characteristics, laboratory
diagnostic methods, and current antifungal treatments, to pave the way for future research and
advancements in this critical area.
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Figure 1 The chronological progression of the detection of fungi within the Scedosporium spp.

from historical instances to present-day advancements

nsns93tasedasnnelsa Scedosporiosis
waz Lomentosporiosis TuaujjiAnis

nsnrnitaduidesrelsaiaesialy
Ve URnssTIVemMIsnIsLwng uwdoanladu:

1. mafiufedsdmaremisios
Ui mﬁﬁaLﬂuﬁumuﬁaumiﬁﬂﬂa'mimn
Fadeimanzan lnensifiuiegnsiuegiurin
Yosdedsns Jedrilvgiay Lﬂumumamfmm
(tissue biopsy) mafiuseeuden asdanas
(body fluid) wu Wludunds (cerebrospinal
fluid) Wudu Afaruaenadesfuainmitanives
Alaeusiars1e® TnevinisnudiegneUiesie
Fumenide wWeldsusethadidsmmadahly
prmitadufionidenelsa

2. mammTATadumEmMIERsIte
(fungal culture) faidusnasgiudmsun1snsia
Afadeide HuAEHTy iesnuAvRldely
WoaUuRnmsmegataiveuazdinsdioduiznis
wasglunsanalienzideniuionfohnis
(gold standard for fungal identification) lag
ﬁﬁaéfamdé{é’m@ﬁmwmLé‘i"?a (morphological
identification) wussanlalu n1smsvdnuuey
voslalail (macroscopic findings) WagN15MI9

170 |

neldndesgansset (microscopic findings) Wi
slenamiiaie Scedosporium spp. inelsaluay
finulteeduussndlveussiilanasosnanis
L‘?Iya S. gpiospermum, S. aurantiacum, S. boydii, l&
L. prolificans #am15137 1 waz 7l 4 (Table 1
and Figure 4) winainsfesonfeUsvaunsallu
mﬂ%é’ﬂwmauaqL%yaLﬁaiuwﬁmam%aﬂfﬁaiﬁﬂ
W Scedospor/um Spp- uae Lomentospora spp.
dmsumsmnzideatosidesiauviinves
amsiaentesoandu

2.1 pwnsdeadienily (basic media)
R awﬂiﬁLﬁuaﬁmiﬁugmﬁm%mswmLgm
@031 19U Sabouraud Dextrose Agar (SDA),
Potato Dextrose Agar (PDA), Cornmeal Agar
(CMA) wag Brain Heart Infusion (BHI) Agar

2.2 p1niHsaTes e (selective
media) \Juemsfildlunisuenidosings
Scedosporium spp. Wwa¥ Lomentospora
prolificans f® Scedo select-IlI”, wag SceSel+
Agar szNLﬂua’lmsl,asmmjammammwmLLaJlﬁv
LenlesNAsEmTITEeRogmIndundon
funseunuIausald Mycosel Agar® wse
Czapek-Dox Agar” sufisemsiisadeiiiing

J Med Health Sci Vol.31 No.3 December 2024




W luieaUusnis 1oy SDA+10% FBS™
nounuld uadriidosnguilaiyiulaladly
amgiiilulnsiaugenafinsuudould
3. msnmaidadelagldldnsmnzides
T ﬁm%’unejﬁ%'mimaﬁﬁaﬁﬂLLUUﬁMUN
mhonuoliuenindunguilildnmsmzdes
For iilesdneluunanaiinvenisasiaitadods
Aot ielilalalatiien (single
colony) fisuthlugismsildlumssuunuasszy
sinvaadoswely dmiunumansnsiaitede
Tunguil wiseonlsidu
3.1 N1TRTI3UIRA8ITN1TNN
we15Inen (histopathology) Hesdede
Scedosporium spp. kag L. prolificans @lwgy
relselutudnuesiamifavieiiun subcutaneous
mycoses (eumycetoma) w%am-jmﬁﬁmnmémzma
Tdseleiznelusinie 1wy Jon aues nsean
Tudhumde S s MRS g
Jadunsmssantuiledemsa (tissue biopsy)
wartundoudisddmiulditededes wu
Gomori methenamine silver (GMS), Hematoxylin
and eosin (H&E) wag Periodic acid-Schiff (PAS)
stains Wnen1snTiailadunelinaedansseian
%uL*ﬁyaﬁaqmﬁwizaumizﬁmaqi{mn flosan
luusedonafieuiiawanelimsitesodudos
ae9flns1917 (hyaline molds) siladu 1iosain
fignuazdudesiiduleiy (septate hyphae)
Foslalyiia (hyaline molds) Aanafiu Fusarium
spp. warluusndsenaiidnuwazuss dichotomous
branching Faudnuazsn TR Aspersillus
Spp. Lmewwa“LﬁzjL‘UuLmeaLuaqmuiuﬂWiLLﬂﬂ
\To31 Scedosporium spp. penNTEIWENAY
Ao anwaznisuanvesaesinludidusedeou
(irregular branching) asnsnulailfeluiduden
LLazLﬁaLﬁa (intravascular and intra-tissue

conidiation)™"*

J Med Health Sci Vol.31 No.3 December 2024

3.2 N1SASIAINITEN19TLSLad

1%

(serology test) A5n15UdsluTnznoilye
Scedosporium spp. dulvgazltiionsaiiaszi

X v g X = = a = ao &
L'U'P]Q@u’]']LUUL%aiqﬁiaﬂasﬂW%UWau PIIDNI1TU

wtaenyiUAzenriu 1,3-B-D-glucan (BDG) Wa
galactomannan fredesifaiidalisimedtu
Fo Scedosporium spp. ﬁ]ﬂLUuMuﬂﬁmwmﬂwwm
umummmaﬂums’aﬁwLLaxWGummimamuﬁaaa
dosviatinereuimulildgnnsaiidums
Wi

3.3 MInTINNNadeeIsNIINen
Fana (molecular techniques) fifeyldiiie
nMsifadudosanila fio Polymerase chain
reactions (PCR) $aufiutnaian DNA-sequencing
Faduisiansasildineuazazainuinluge
Hagtiu TneBudnilvgifomianlinaaeuiie
izqi”lﬁm’iaﬂl,%’aﬁﬂaim Scedosporium species
complex %3® L. prolificans Pndednsa Joy
»31980UME Internal transcribed spacer (ITS)
W ITS1 Au ITS2 wag ITS4 fu ITS5 lagin
dsdensaiilduihnismsdeuielildlelail
voudes niwnduiilaladitldluadia DNA
uazthlyihnsiias1zsi DNA-Sequence fagufl 2
(Figure 2) 8nvadfeanunsaiialadveaios
1UAA1891% Matrix-Assisted Laser Desorption/
lonization Time-of-Flight Mass Spectrometer
(MALDI-TOF MS) ifunisuenviaveitos
ANUAILLANAIIUDY mass spectrum T1bHaN
MsiAszinanoUssy (m/2) Taehdoyad

Annesilaundisuiisuiugiudeys wadiail

dnldegaunsrarglumsiinseiiendnualues
oqadn faguil 3 (Figure 3) hadinnsifadede
MALDI-TOF MS fitedniin FielsianinsalduenaUiid
293 mold lulswellnelsminluiiagiu Tuegiv
s1uteya (data set) fifllunsiaziaios

171



Sequencing Primer Name Primer Sequence

ITS55" (TCC GTAGGT GAA CCT GCG G) 37

ITS4 57 (TCC TCC GCT TAT TGA TAT GO) 3’

PCR Primer Name Primer Sequences

ITS55" (TCC GTA GGT GAA CCT GCG G) 37

ITS4 5° (TCC TCC GCT TAT TGA TAT GO) 37

Subject Score Identities
Accession Description Length = Start End @ Coverage Bit E-Value . Match/Total
oW984945.1 ” Scedosporium  boydii | 639 I 1 | 623 ” 97 .. 1116 | 0.0 618/624
Kingdom Family Genl.Js : Species
Eukaryota Microascaceeae Scedosporium Scedosporium  boydii

Scedosporium boydii (gi: OW926980.1)

Scedosporium boyd)i {gi: OPO3T373.1)

172

- Scedosporium apiospermum (gi: MT803039.1)

Scedosporium boydii (gi: OW924945.1)

== Scedosporium boydii (gi: KMA61120.1)

== Scedosporium boydii (gi: ON1820009.1)

== Scedosporium boydii (gi: MK63T852.1)

Scedosporium boyd)i (gi: CW9I85090.1)

== Scedosporium apiospermum (gi: OW985001.1)

Scedosporium boyd)i {gi: CW985130.1)

Figure 2 The species identification of Scedosporium spp. from the sample coded TMMIO73 using

DNA sequencing techniques with ITS1 and ITS2 primers. The results suggest that the species is

likely Scedosporium boydii.
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sequencing WinaTvdeuluguteya Fungal
MLST Database (https://mlst.mycologylab.org/
page/SAP%20Main) agyinlvianusaseysiinues

o Scedosporium spp. leusiugniign”*
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Figure 3 The differences in mass spectra of fungi that have been reported to be misdiagnosed

due to morphological similarities with fungi in the Scedosporium spp. These include Scedosporium

apiospermum (A), Scedosporium aurantiacus (B), Scedosporium boydii (C), Lomentospora

prolificans (D), and a control group of fungi known to have been misinterpreted in pathological

evaluations, specifically Aspergillus fumigatus (E).
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Table 1 The morphological characteristics of the fungi Scedosporium spp. and Lomentospora

prolificans
Fungi Colony morphology Reverse view of the Conidia size
Day 7 and Day 14 fungal culture (um)
Front view

Scedosporium apiospermum  The colonies initially appear The culture medium does 4-9 x 6-10
white with a grayish tint, not change color, but the
resembling cigarette smoke,and  reverse side of the colony
gradually darken to a deep gray  exhibits a grayish-yellow.
with extended incubation.
Under the microscope, conidia
may be observed on clusters of
hyphae that resemble a broom-
like structure, known as the
graphium form. This form is
characterized by conidiophores
that aggregate and expand at
the tips; a feature sometimes
referred to as synnema.

Scedosporium aurantiacum  The colony initially appears The reverse side of colony 2-5x 5-14
white with a light gray tint. Over  develops a yellow to light
time, with extended incubation,  orange.
it develops a dense, felt-like
texture with a slight degree of
fluffiness.

Scedosporium boydii The colony initially appears Reverse side of the colony 4-9 x 6-10
white with a grayish tint, exhibits a light gray.
resembling cigarette smoke, and
gradually darkens to a deep gray
with prolonged incubation.

Lomentospora prolificans The colony initially appears light ~ Reverse side of the colony 2-5x3-12

gray, but with prolonged
incubation, it darkens to a deep
black. Additionally, a white,
fluffy texture may be observed,
particularly on the surface in the
central area of the colony.

becomes a deep black.
Over time, the yellow edge
of the colony becomes
more pronounced with
extended incubation.
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Scedosporium apiospermum

Scedosporium aurantiacum

Scedosporium boydii Lomentospora prolificans

Evaluations

Day 7 Day 14 Day 7 Day 14

Day 7 Day 14 Day 7 Day 14

Front

view

Reverse

view

LPCB

Figure 4 A comparison of colony characteristics on day 7 and day 14, showing both the front

view and the reverse view to observe changes in the potato dextrose agar culture medium’s

color. The figure also includes microscopic (40X) images stained with Lactophenol Cotton Blue

(LPCB) for Scedosporium apiospermum, Scedosporium aurantiacum, Scedosporium boydii, and

Lomentospora prolificans, respectively.
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Cryptococcal meningitis with cryptococcemia in a multiple sclerosis

patient treated with Fingolimod: A case report

Piyapong Papitak
Department of Medicine, Sakon Nakhon Hospital

Abstract

Multiple sclerosis (MS) is one of the most common diseases of the human central
nervous system, causing significant neurological disability. Fingolimod, a sphingosine-1-phosphate
receptor modulator, is an approved oral therapy for relapsing-remitting multiple sclerosis (RRMS)
that works by decreasing the egress of lymphocytes from lymph nodes to the central nervous
system. Despite its effectiveness in treating MS, Fingolimod can increase the risk of opportunistic
infections due to its immunosuppressive effects. A 34-year-old male was diagnosed with MS in
2017, presenting with spastic gait, paraparesis, and a history of left homonymous hemianopia.
He was prescribed Fingolimod in September 2019 following a relapse. About four years after
starting Fingolimod, he developed severe headaches and visual impairment. Initially treated for
an MS relapse with methylprednisolone, he returned two weeks later with progressive loss of
consciousness and confusion, and was subsequently diagnosed with disseminated cryptococcosis.
Hemoculture and cerebrospinal fluid culture confirmed the presence of Cryptococcus
neoformans. Due to clinical worsening and acute renal injury, the patient was treated with
liposomal amphotericin B and fluconazole, after receiving routine induction therapy with
amphotericin B and flucytosine. The patient underwent serial lumbar punctures every other
day for intracranial pressure management. After two weeks of treatment, he was discharged

with significant improvement and no major complaints.
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Introduction

Multiple sclerosis (MS)is an inflammatory
demyelinating disease of the central nervous
system primarily the brain, spinal cord, and
optic nerves. In MS, the immune system
mistakenly attacks the protective myelin
sheath that covers nerve fibers, leading to
inflamlnmation, demyelination, and eventual
scarring from gliosis and neurodegeneration'.
MS can present with a wide variety of
symptoms, depending on which areas of the
CNS are affected, include vision problems,
numbness or tingling in limbs, weakness in
limbs, balance and coordination problems,
cognitive disfunction, and bladder dysfunction.
The current diagnosis and disease course were
determined following the 2017 revised
McDonald criteria®. These criteria emphasize
the need to demonstrate evidence of lesions
in different areas of the central nervous system
(2 in 4 lesions: periventricular, juxtacortical,
infratentorial, or spinal cord) by the presence
of 1 or more T2 hyperintense lesions on MR,
indicating dissemination in space (DIS).
Evidence that lesions occurred at different is
shown by a new T2 hyperintense or gadolinium-
enhancing lesion on MRI compared to a
previous scan, regardless of the timing, or by
the presence of CSF-specific oligoclonal
bands, which indicate an immune response
over time, called dissemination in time (DIT).
MS is diagnosed based on the presence of DIS
and DIT. Patients with a first episode not
meeting these criteria are classified as having
clinically isolated syndrome (CIS). MS is

categorized into two main types: relapsing-

J Med Health Sci Vol.31 No.3 December 2024

remitting MS (RRMS) and primary progressive
MS (PPMS). RRMS is the most common type,
characterized by relapses followed by periods
of remission. About 80% of RRMS patients
transition to secondary progressive MS (SPMS)
after 10-15 years. PPMS is characterized by a
continuous worsening of disability from onset
for at least 1 year without relapses, affecting
approximately 15% of MS patients.

The main objectives of MS treatment
are to control inflammation and myelin damage,
prevent relapses, and slow disability progression.
Disease-Modifying Therapies (DMTs) are used
to treat RRMS and are classified into two
categories: highly effective therapies and
modestly effective therapies. The choice of
therapy depends on the frequency of relapses,
disease activity, drug properties, patient
comorbidities, risk of side effects, and response
to previous treatments. For patients with fewer
relapses and/or less disease activity, treatment
often begins with modestly effective therapies
such as interferon (IFN)-beta and glatiramer
acetate (GA).

Fingolimod, a sphingosine-1-phosphate
receptor modulator, is an approved oral DMT
for RRMS that was first approved by the U.S.
Food and Drug Administration (FDA) on
September 21, 2010° and by Thai Food and
Drug Administration on July 18, 2012 as highly
effective therapies. Fingolimod limits the
ability of lymphocytes, especially naive T cells
and central memory T cells, to transmigrate
across the blood-brain barrier and induce
CNS inflammation from lymph nodes’. This

pharmacologic activity increases the risk of
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opportunistic infections, including fungal
and viral infections. Cryptococcus neoformans
is an encapsulated fungus that commonly
causes meningitis and occasionally
cryptococcosis. Although, this organism can
be pathogenesis in either, immunocompetent
or immunocompromised host, it usually
affects immunocompromised host such as
symptomatic HIV patients and patients receiving
chemotherapy.

Disseminated cryptococcosis,
characterized by the multiple organ infections
after an event of fungemia and is uncommon
in patients treated with Fingolimod. We report
a case of disseminated cryptococcosis in a
patient with RRMS treated with Fingolimod in
Thailand.

Case report

A 34-year-old man initially presented
with acute visual loss (left homonymous
hemianopia) in 2013 but did not go to the
hospital and did not receive any medication
treatment; he self-improved. He was later
diagnosed with multiple sclerosis in 2017 after
presenting with chronic progressive paraparesis
and spastic gait over three months, along with
progressive motor weakness that developed
within one week. Follow-up MRI of the brain

and screening of the entire spine showed

hyperintense signal intensity on T2-weighted
images at the T8-T9 level and an old lesion
in the right parieto-occipital lobe (Figure 1A).
The presence of oligoclonal bands in the
cerebrospinal fluid (CSF) and their absence in
serum meet the McDonald criteria for the
diagnosis of multiple sclerosis. The serologic
tests of NMOs-IgG were negative in serum
and CSF. He was prescribed intravenous
methylprednisolone for acute management,
along with a continuous regimen of oral
prednisolone at 20 mg per day. Fingolimod
was started in September 2019 due to relapse
symptoms, including leg weakness, progressive
spasticity, and numbness. A follow-up MRI of
the spine revealed a new lesion in the T2-
weighted series, with gadolinium enhancement
at the C2 spinal cord level (Figure 1B), leading
to a diagnosis of aggressive RRMS. After follow-
up, his symptoms did not present any other
complications, such as abnormal vision,
hepatitis, or increased liver transaminase
levels. His absolute lymphocyte count was
between 300 and 500 cells/pL after starting
Fingolimod, which precluded further brain
magnetic resonance imaging (MRI) scans and
spinal imaging. This follow-up monitored his
symptoms of spastic gait and leg weakness
between 2019 and 2023.
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Figure 1 A: MRI spine show hypersignal showed hyperintense signal intensity on T2-weighted

images at the T8-T9 level in 2017 B: MRI c-spine show T2-weighted series with gadolinium

enhancement at the C2 spinal cord level in 2019 (indicated by the yellow arrow).

In November 2023, after receive
Fingolimods 4 years and oral dexamethasone
2 mg/day. He presented with a severe
headache, bilateral eye pain when moving his
eyes, and blurred vision, He was afebrile. There
was no nuchal rigidity. Visual acuity left side
20/20 and right side 20/30, Neurologic
examination showed reduced sensation on
bilateral lower extremities, which was
unchanged as compared to findings from his
previous physical examinations. A CT brain
was normal, while the T2/FLAIR MRI of the
brain show hypersignal intensities along the
right optic tract (posterior aspect) (Figure 2A)
and right temporo-occipital white matter
(Figure 2B), involving right optic radiation

J Med Health Sci Vol.31 No.3 December 2024

leading to a provisional diagnosis of RRMS. He
was treated with 1 eram of methylprednisolone
for 5 days. His clinical symptoms improved
within a week, and he was discharged from
the ward. However, two weeks later, he was
brought back to the hospital due to an alteration
of consciousness. The initial neurologic
examination revealed neck stiffness and a
Glasgow Coma Scale (GCS) score of 10 (eye
opening to sound, confusion, and abnormal
flexion to pain). A CT brain scan was normal,
showing no evidence of stroke, vasculitis, or
mass lesions. A lumbar puncture (LP) was
performed, revealing an elevated opening
pressure of 400 mmH O. Cerebrospinal fluid
(CSF) analysis showed lymphocytic pleocytosis
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(WBC count of 27 cells, with neutrophils at
7%, lymphocytes at 43%, and monocytes at
50%), elevated protein levels (61.9 mg/dL),
and low glucose levels (33 mg/dL). Cryptococcal

antigen was detected in both peripheral blood
and CSF. The CSF Indian ink preparation

revealed a few encapsulated budding yeasts,

and fungal cultures from both CSF and blood
were positive for Cryptococcus neoformans,
while other causes of meningoencephalitis,
including herpes viruses, bacteria, and
tuberculosis, were excluded. The serologic test
for HIV was negative. He was diagnosed with

Cryptococcal meningitis with cryptococcemia.

Figure 2 MRI brain show hypersignal intensities along the right optic tract (posterior aspect)

(A) and right temporo-occipital white matter (B) (indicated by the yellow arrow).

Amphotericin B and flucytosine were
prescribed as induction therapies. steroid and
Fingolimod administration was discontinued.
The patient underwent repeated lumbar
punctures on alternating days to relieve
intracranial pressure through high-volume
drainage. An initial head computed tomography
(CT) scan showed an old hypodense lesion in
the right parieto-occipital lobe. Over the next

four days, he experienced a progressive

decline in consciousness, and an MRI brain
scan revealed findings similar to those of the
initial CT, suggesting an old lesion associated
with left homonymous hemianopia. In addition
to spinal taps that released 15 ml of CSF every
other day until the opening pressure was
below 200 mmH o, liposomal amphotericin B
and fluconazole were prescribed as an
alternative regimen due to the failure of the

first regimen and acute kidney injury. Two
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weeks later, the patient showed clinical

improvement and was discharged.

Discussion

The 34-year-old male was diagnosed
with multiple sclerosis (MS) in 2017, as
described by the McDonald criteria. This
diagnosis was supported by evidence of
lesions in the parieto-occipital region
(juxtacortical) and spinal cord, indicating
dissemination in space (DIS). There was also
evidence that lesions occurred at different
times, including a T2W hyperintense lesion in
the parieto-occipital lobe in 2013, a T2W
hyperintense lesion at the T8-T9 level of the
spinal cord in 2017, and lesion in T2W and
gadolinium enhancement at the C2 spinal cord
level in 2019, which indicates dissemination
in time (DIT). The serologic test for oligoclonal
bands was positive in the cerebrospinal fluid
(CSF) and negative in serum. Additionally,
NMOS-IgG was negative in both serum and
CSF. Many studies have suggested that male
sex influences poor long-term disability
outcomes and is associated with aggressive
relapsing-remitting MS (RRMS), which is similar
to this case®. The presence of infratentorial
lesions is also associated with future disability
accumulation in clinically isolated syndrome
(CIS) or MS; this is evident here, as the patient
accumulated T2-weighted lesions at the
cervical and thoracic levels, leading to
increased disability. In this case, treatment
management was inadequate after the
diagnosis of RRMS in 2017. The patient

received intravenous methylprednisolone
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followed by oral prednisolone but did not
receive disease-modifying therapy (DMT).
Given that he had infratentorial lesions, which
carry a higher risk for relapse and disease
progression, this lack of appropriate management
may have contributed to his clinical course’.

Fingolimod is a Sphingosine 1-phosphate
(S1P) receptor modulator is authorized for the
treatment of multiple sclerosis in individual
of all ages. Fingolimod reduces the amount of
lymphocytes hat enter the central nervous
system from lymph nodes and downregulates
the expression of S1P receptors on lymphocytes.
It also lessens the activity of multiple sclerosis
disease. Those results lead to peripheral
lymphopenia®. No association was observed
between the nadir in lymphocyte count and
the incidence of the most common infections
in the clinical trials of Fingolimod in patients

with multiple sclerosis”*°

. This may select only
naive T cells and central memory cells in
the lymph nodes and selective sparing of
effector memory T cells by Fingolimod. The
opportunistic infections reported in patients
treated with Fingolimod include viral and
fungal infections, such as JC virus and
cryptococcal infection''. The exact relationship
between the mechanism of action of
Fingolimod and cryptococcal infections is not
known'?. This patient’s absolute lymphocyte
count was between 300 and 500 cells/uL
between follow-up, not increasing his
susceptibility to opportunistic infections.
However, a report indicates that a lymphocyte
counts below 200 cells/pL is associated with

herpes infections .
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Cryptococcus neoformans is the most
common cause of fungal infection in humans,
and it occurs in immunocompromised

1219 The most common form of

patients
cryptococcal infection is cryptococcal
meningitis, which presents with neurological
symptoms, most typically headaches, fevers,
and altered mental status". Cryptococcal
meningitis in patients with multiple sclerosis
who present with nonspecific neurological
symptoms, such as headaches and bilateral
eye pain when moving their eyes, may lead
to missed diagnoses and serious consequences
due to delayed recognition of the condition,
similar in this case. Cryptococcal meningitis
were treated with Fingolimod based on 60
cases was identified'’. Because it is a rare
event, the initial symptoms could be mistaken
for an MS relapse or other neurological
conditions. This case emphasizes the
importance of considering opportunistic
infections in MS patients on immunosuppressive

therapies.

Conclusion

Fingolimod-associated disseminated
cryptococcosis is a rare event. Fingolimod
therapy in patients with multiple sclerosis
should be performed cautiously'’. Regular
follow-ups may give rise to a timely diagnosis
of a probable Fingolimod-associated
cryptococcal infection. Fingolimod treatment
can lead to lymphopenia and a risk of
opportunistic infection. Therefore, we suggest

that intermittent blood lymphocyte counts
as well as monitoring of clinical manifestations
among multiple sclerosis patients who take
Fingolimod be performed in order to avoid
risk for opportunistic infection'. While
Fingolimod is an effective treatment for MS,
this case highlights the need for careful
consideration of its risks, particularly in terms

of opportunistic infections.
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Mortality and renal recovery in acute kidney injury patients requiring dialysis:

A single-center study

Nipon Nakornnoi
Division of Internal Medicine, Somdetphraphutthaloetla Hospital

Abstract

Acute kidney injury requiring dialysis (AKI-D) is a medical emergency with reported
incidence rates ranging from 3% to 20%, and associated mortality rates as high as 45% to 70%.
This study aimed to investigate renal recovery rates and mortality in AKI-D patients. This single-center
retrospective study included 50 adult patients diagnosed with AKI-D who were admitted between
January 2019 and December 2023. Data were collected from medical records and statistically
analyzed to identify factors influencing kidney recovery. During the 90-day follow-up period
following the initiation of dialysis, 27 patients (54%) survived and achieved renal recovery, while
22 patients (44%) died, and one patient (2%) progressed to end-stage renal disease. In the
subgroup of patients who achieved renal recovery, the average creatinine level at 90 days was
1.81 + 1.04, and the mean estimated glomerular filtration rate (eGFR) was 52.77 + 32.48.
Compared to the non-recovery group, the renal recovery group had lower exposure to vasoactive
drugs (33% vs. 65%; p = 0.025), fewer intradialytic hypotension events (15% vs. 52%; p = 0.005),
longer renal replacement therapy duration (median 15 vs. 6 days; p < 0.001), and a longer
hospital stay (mean 35.4 days vs. 17 days; p = 0.002). In conclusion, the renal recovery rate was
54%, and the mortality rate was 44%. Factors potentially impacting renal recovery include
exposure to vasoactive drugs and the occurrence of intradialytic hypotension. Targeting these
factors for therapeutic intervention may improve patient outcomes.

Keywords: acute kidney injury; renal dialysis; renal recovery; mortality rate
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Figure 1 Outcomes of renal recovery in patients experiencing acute kidney injury requiring

dialysis during the initial 90 days post-dialysis initiation
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Figure 2 Survival outcomes of patients with acute kidney injury requiring hemodialysis, according

to intervals of 7, 28 and 90 days following the initiation of dialysis
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Table 1 Baseline Characteristics of Patients Compared Between the Recovery and Non-Recovery

Groups
Baseline characteristics All Recovery Non-recovery p-value
(n = 50) (n = 27) (n = 23)
Age (year) 62.8 + 14.9 59.7 £ 13.9 66.5 + 15.3 0.111
Sex 0.461
Male 31 (62%) 18 (67%) 13 (57%)
Female 19 (38%) 9 (33%) 10 (43%)
Underlying disease
Diabetes mellitus 22 (44%) 13 (48%) 9 (39%) 0.522
Hypertension 35 (70%) 19 (70%) 16 (70%) 0.951
Myocardial infarction 7 (14%) 5(19%) 2 (9%) 0.318
Stroke 6 (12%) 3 (11%) 3 (13%) 0.834
Chronic liver disease 1 (2%) 1 (4%) 0 (0%) 0.351
Preadmission medication
ACEI/ARB 17 (34%) 7 (26%) 10 (43%) 0.192
Diuretic 6 (12%) 5 (19%) 1 (4%) 0.124
Other antihypertensives 26 (52%) 14 (52%) 12 (52%) 0.982
Antidiabetic therapy 19 (38%) 12 (44%) 7 (30%) 0.309
NSAIDS 1 (2%) 1 (4%) 0 (0%) 0.351
Charlson comorbidity index 35+21 33+23 37+19 0.390
Baseline eGFR (ml/min/1.73 m?)
> 60 32 (64%) 16 (59%) 16 (70%) 0.643
45-59 12 (24%) 7 (26%) 5 (22%)
30-44 1 (2%) 1 (4%) 0 (0%)
15-29 5(10%) 3 (11%) 2 (8%)
Baseline creatinine (mg/dl) 1.21 + 0.68 1.32 + 0.76 1.08 + 0.55 0.210
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Table 1 Continued

Baseline characteristics All Recovery Non-recovery p-value
(n = 50) (n=27) (n =23)

Peak creatinine (mg/dl) 9.89 + 4.47 10.79 + 3.62 8.84 + 5.17 0.125
Preadmission hemoglobin (g/dl) 115+ 21 113 + 2.4 11.7 + 1.7 0.466
First dialysis location 0.914

ICU 33 (66%) 18 (67%) 15 (65%)

Non-ICU 17 (34%) 9 (33%) 8 (35%)
Duration of hospitalization (days) 27.0 + 21.8 35.4 +24.7 17.0 £ 125 0.002
ICU length of stay (days) 8(0-59) 13 (0 - 59) 4(0-58) 0.539
Sepsis 41 (82%) 22 (81%) 19 (82%) 0.918
Mechanical ventilation 33 (66%) 18 (67%) 15 (65%) 0.914
Nephrotoxic exposure 6 (12%) 4 (15%) 2 (9%) 0.507
No. of RBC transfusion (bags) 1(0-12) 2(0-12) 0(0-4) 0.214
Vasopressor exposure 24 (48%) 9 (33%) 15 (65%) 0.025
Modality of RRT 0.459

Hemodialysis 46 (92%) 25 (92%) 21 (91%)

CRRT 3 (6%) 1 (4%) 2 (9%)

SLED 1 (2%) 1 (4%) 0
Total days of RRT 11.5 (1 - 90) 15 (3 - 90) 6 (1 -90) < 0.001
Intradialytic hypotension 16 (32%) 4 (15%) 12 (52%) 0.005
No. of intradialytic hypotension 0(0-23) 0(0-3) 1(0-3) 0.012

*Abbreviations ACEl; Angiotensin-Converting Enzyme Inhibitors, ARB; Angiotensin Il Receptor Blockers, NSAIDS;
Nonsteroidal anti-inflammatory drugs, eGFR; estimated glomerular filtration rate, ICU; intensive care unit No., number
RRT; renal replacement therapy, CRRT; continuous renal replacement therapy, SLED,; sustained low efficiency dialysis.
**Categorical variables are expressed as number (percent), and continuous variables as mean + standard deviation
or median (minimum to maximum)

Survival Function

~ISunvival Function
— Censored
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06
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04
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00

00 1000 2000 3000 4000 50.00 £0.00 7000 80.00 90.00

Time (days)

Figure 3 Kaplan-Meier curve showing the 90-day survival of patient with acute kidney injury

requiring dialysis
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Comparison of subject acceptance in electroretinographic testing using
contact lens and DTL electrodes with RETI-port/scan 21 to establish
normative data at Siriraj Hospital

Ketchanya Rungsiri, Atiporn Thuangtong, Siriwan Loket, Natayanee Homchomg
Department of Ophthalmology, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract

Electroretinography is a test that measures retinal impulses resulting from the activity
of both neural and non-neural retinal cells, which can be recorded using various electrodes.
However, there are no reports regarding the acceptance and sensations associated with the use
of contact lens electrodes (CL electrodes) and Dawson-Trick-Litzkow electrodes (DTL electrodes).
This study compares the acceptance and sensations of volunteers using CL and DTL electrodes
with the RETI-port/scan 21 machine at Siriraj Hospital. A questionnaire was administered to 20
volunteers with no history of ocular conditions or medication affecting the eyes, as part of the
Eye Checkup Project aimed at establishing normative data for electrophysiological tests at Siriraj
Hospital. Eighty-five percent of volunteers reported no symptoms with the DTL electrode, while
25% experienced mild irritation and 15% found it annoying. With the CL electrode, 50% of
volunteers reported no symptoms, 35% experienced irritation, and 25% felt annoyance.
Additionally, some volunteers reported discomfort, difficulty blinking, and dryness with the CL
electrode. Fifty-five percent preferred the DTL electrode over the CL electrode, while 20% were
comfortable using both. Redness was observed in 15% of volunteers for both electrode types,
but pain was reported only with the CL electrode (3%). Overall, volunteers showed greater
acceptance of the DTL electrode due to less discomfort and difficulty blinking, with the differences

being statistically significant.

Keywords: acceptance with using electrode; contact lens electrode; Dawson - Trick - Litzkow

electrode; electroretinographic test
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Table 1 The complaint of any symptoms of volunteers regarding to each type of electrode

#

The feeling(s) of volunteers DTL electrode (%)  CL electrode (%) p-value

No complaint of any symptoms 85 50 0.004*
Symptoms 15 50 0.004*
Irritation 25 35 0.388
Annoying in their eyes 15 25 0.289

Uncomfortable 0 50 <0.001*

Difficult to blink 0 a5 <0.001*
Dry eye 0 10 0.125
The electrode easily fall out of the eye 0 5 0.500

* Statistically significant different p<0.05
# McNemar test

é

B Prefer to use DTL electrode

B Prefer to use CL electrode

| Can use both type of electrode

B Deny to use both type of electrode

Figure 4 The preference of volunteers in percentage to each type of electrode
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Table 2 The eye side effect(s) from using each type of electrodes

Symptoms DTL electrode (%)  CL electrode (%) p-value®
Red eye 15 15 1.000
Eye infection 0 0 =
Eye discharge 0 0 =
Corneal abrasion 0 0 -
Pain in the eye 0 3 1.000

# McNemar test
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