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Factors associated with mortality among patients admitted to King Narai

Hospital due to acute upper gastrointestinal bleeding

Pavapol Sirisunhirun
Division of Internal Medicine, King Narai Hospital

Abstract

Acute upper gastrointestinal bleeding (UGIB) is a significant public health concern and
a leading cause of death worldwide. Data from King Narai Hospital over the past 5 years reveals
that the mortality rate ranged between 9-14%. This study aimed to investigate the factors
associated with mortality among patients admitted to King Narai Hospital due to acute UGIB.
The study group consisted of 204 individuals diagnosed with acute upper gastrointestinal bleeding
between January 2023 and December 2023. The research tool used was a data recording form
that included demographic and clinical data, laboratory parameters, endoscopic findings, and
treatment outcomes. Data were analyzed using descriptive statistics and multiple logistic
regression. The results revealed that there were 204 cases of patients with acute UGIB, with
122 patients (59.8%) being male. The median age was 61+15.06 years. A history of aspirin use
was found in 30.4% of cases. Most patients presented with melena, accounting for 110 cases
(53.9%), while hematemesis was found in a total of 94 cases (46.1%). Mortality occurred in 35
cases (17.15%). Of those who died, 51.4% had undergone esophagogastroduodenoscopy.
Esophageal varices and peptic ulcers were found in 9 cases (50%) and 8 cases (44%), respectively.
Significant factors associated with mortality in acute UGIB patients included a pulse rate higher
than 100 beats per minute, a systolic blood pressure lower than 90 mmHg, a white blood cell
count greater than 12.00x10° cells per liter, lack of access to endoscopy, and provision of more
than 3 units of fresh-frozen plasma (FFP). In conclusion, esophageal varices and peptic ulcers
were the main causes of death. Factors that increase the risk of mortality include a pulse rate
of more than 100 beats per minute, a systolic blood pressure lower than 90 mmHg, a white
blood cell count of more than 12.00x10° cells per liter, lack of access to endoscopy, and the

delivery of more than 3 units of FFP.

Keywords: Acute upper gastrointestinal bleeding; Esophageal varices; Peptic ulcers; Mortality
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Table 1 Baseline characteristics and treatment of study population

Characteristics

Frequency (%)/mean + SD

Sex
Male
Female

Age (years)
Occupations
Agriculture
Employee
Merchant
Government officer
Unemployed
Co-morbidities
Diabetes Mellitus
Hypertension
Dyslipidemia
Chronic kidney disease
Coronary artery disease
HIV
Liver cirrhosis
Malignancy

Past history and medication use
Alcohol use
Smoking
NSAIDs use
Aspirin Use
Clopidogrel use
Warfarin use
Steroid use
History of UGIB

122 (59.8)
82 (40.2)

61.14 + 15.06

78 (38.2)
34 (16.7)
49 (24)
6(2.9)
37(18.1)

76 (37.3)
145 (71.1)
10 (4.9)
42 (20.6)
6(2.9)
12 (5.9)
12 (5.9)
8(3.9)

58 (28.4
35(17.2
28 (13.7
62 (30.4
4(2)
5(2.5)
19 (9.3)
29 (14.2)

)
)
)
)
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Table 1 Continued

Characteristics

Frequency (%)/mean + SD

Vital signs

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Pulse rate (beats/min)
Respiratory rate (breaths/min)
Oxygen saturation (%)

Clinical presentation
Hematemesis
Melena
Anemia
Hematochezia
Epigastric pain
Alter mental status

Laboratory Data
White blood cell (x10° cell per liter)
Hemoglobin (g/dL)
Hematocrit (%)
Platelets (x10° cell per liter)
INR
Serum creatinine (mg/dL)
Serum BUN (me/dL)
Serum ALT (U/L)
Serum AST (U/L)
Serum ALP (U/L)
Serum albumin (g/dl)
Serum direct bilirubin (mg/dL)
Serum total bilirubin (mg/dL)

Glasglow Blachford score

Type of PPIs
Continuous infusion; Pantoprazole
Bolus injection; Omeprazole

Inotropic agent
Norepinephrine
Epinephrine

Vasoactive agent
Octreotide
Somatostatin

Total fluid resuscitation (ml)
Total PRC transfusion (unit)
Total FFP transfusion (unit)

Total platelet transfusion (unit)

117.39 + 25.28
72.49 + 15.13
97.95 + 17.21
20.40 £ 1.53
97.30 + 1.38

94 (46.1)
110 (53.9)
53 (26)
15 (7.4)
22(10.8)
2(1)

10.9 + 0.5
8.96 £ 3.74
2492 + 4.96
246.8 = 0.08
1.16 £ 0.33
1.99 + 2.56

26.26 £ 19.10
32.45 + 32.70
36 + 38.35
115.62 + 53.47

292 £0.72
0.60 + 0.69
138 +1.71

9.45 + 2.88

144 (70.6)
60 (29.4)

32 (15.7)
6 (2.9)

a7 (23)
11(5.4)

2,458.82 + 137.65
234 £ 1.48
1.07 + 1.61
0.25 £ 0.93
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Table 1 Continued

Characteristics

Frequency (%)/mean + SD

Time to gastroenterologist consultation (hours)
Time to endoscopy (hours)

Endoscopy following admission

H. pylori infection

Status at discharge
Alive
Dead

Length of stay (days)
Hospital cost (baht)

39.91 + 14.16
59.19 + 13.47
170 (83.3)
48 (23.53)

169 (82.85)
35 (17.15)

4.58 + 2.70
26,200 + 373.23

Abbreviation: HIV- human immunodeficiency, NSAIDs- nonsteroidal anti-inflammatory drugs, UGIB- Upper
gastrointestinal bleeding, INR- international normalized ratio, BUN- blood urea nitrogen, AST- aspartate transaminase,
ALT- alanine transaminase, ALP- alkaline phosphatase, PPIs- proton pump inhibitors, PRC- packed red cells,

FFP- fresh frozen plasma, H. pylori- Helicobacter pylori, mmHg- millimeter of mercury, g/dL- gram per deciliter,

me/dL- milligram per deciliter, mL- milliliter.

FUaenquildedinldfunsdeandos
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44.5) Wngwunkauinyila adherent clot 1 518
3im Nonbleeding visible vessel (NBWV) 6 518
uazwila blood oozing 1 578 sitwUsLNaLUURAN
WuRNsEMIEoIMs 6 Teuazdldidndudy
2 518 lagnnaglasunsshulasnsviuien
HIUNITABINADINUAUBIMTAIUAY @196
\HONDBNNILANR I TAIUAULALUNTUYBINAY
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(Table 2)
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Table 2 Endoscopic diagnosis of the UGIB patients

Endoscopic diagnosis Dead Alive
(N=18) (N=152)
Peptic ulcer disease (PUD)
Forrest | (Spurting, Oozing) 1(5.5) 13 (8.6)
Forrest lla (NBVV) 6 (33.5) 10 (6.6)
Forrest lIb (Adherent clot) 1(5.5) 9 (5.9)
Forrest lic (Hematin spot) - 34 (22.4)
Forrest Il (Clean base ulcer) - 76 (50.0)
Esophageal varices 9 (50) 2(1.2)
Other
Erosive gastritis - 5(3.3)
Mallory-Weiss tear - 3(2.0)
CA stomach 1(5.5) -

Abbreviation: UGIB- upper gastrointestinal bleeding, NBVV- nonbleeding visible vessel
(Forrest classification |, lla, llb defined as high-risk PUD, Forrest classification lic, Il defined as low-risk PUD)
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n1ssnwlunguidedianuilasunis
Sndhgansiniamaendensiady 294419 +
105.59 wa. lo5uiiindenunadudu 2.81 + 1.88
glin lasunanauanuyuds 3.35 = 1.78 giln
Ie5uindmden 1.12 + 1.76 yiin Ssnnniingy
seadnlasunMsSnudessimmaenidend
WAy 2,329.19 + 141.83 ua. Wiuidaidonuns
dudu 221 + 1.33 gfin laSunanauanuauds
0.46 + 0.84 &in l@suindniden 0.01 = 0.15 gl
ag19lldudAgyNIeana (p<0.05) szztIaitunis
Usnwiengsunmelsnszuumiaifiveimseg
23.60 + 13.62 Filus srevnansenIsdeIndes
maduosdusilunguideTinndes 40.80 «
19.75 dalus Feduningusendin uenan
AlgInelunssnuilunquidedin 44,173.17
605.58 UM gaNIINGUTEATIN 21,400.06
263.46 UM F1A151971 3 (Table 3)

Tunsfinuiinugihedinnzdensondy
U 3 918 law 1 18 deT36 B0 2 918500730
mLWJLﬁamaaﬂm&Lﬁummiﬁaué’mawwé’uﬁy’a
3 eAnnuRarUAn {lefisendin 2 elé
Uinwdasunndifiesnulaenisinga

H  =2he

-+

J Med Health Sci Vol.31 No.1 April 2024




Table 3 Demographic and clinical predictors for mortality of the UGIB patients

Factors Alive Dead p-value
(N=169) (N=35)
Age (year) 61.00 + 14.60 61.67 + 16.86 0.812
Initial vital signs
Systolic blood pressure (mmHg) 121.39 + 23.96 102.40 + 24.69 0.001"
Diastolic blood pressure (mmHg) 74.51 + 13.74 64.93 + 17.68 0.001"
Pulse rate (beats/min) 94.77 + 16.04 109.84 + 16.40 0.001°
Respiratory rate (breaths/min) 19.89 + 0.81 22.33 + 1.99 0.001"
Oxygen saturation (%) 97.78 + 0.92 95.49 + 1.31 0.001"
Initial laboratory data
White blood cell (x10” cell per liter) 9.34 + 0.28 16.88 £ 0.76 0.001"
Hemoglobin (g/dL) 9.21 +2.42 8.06 + 6.64 0.272
Hematocrit (%) 25.99 + 4.81 20.89 + 3.07 0.001"
Platelets (x10° cell per liter) 248.89 + 0.89 239.24 + 0.85 0.514
INR 1.12 £ 0.28 1.31 +0.44 0.001"
Serum creatinine (mg/dL) 1.56 + 0.9 2.10 + 2.84 0.219
Serum BUN (mg/dL) 20.99 + 14.00 4597 + 22.65 0.001"
Serum ALT (U/L) 19.95 + 5.41 79.25 + 47.09 0.001"
Serum AST (U/L) 2157 +£7.73 90.00 + 55.68 0.001"
Serum ALP (U/L) 108.01 + 45.95 144.17 + 68.71 0.001"
Serum albumin (g/dL) 3.10 + 0.63 2.28 + 0.66 0.001"
Serum direct bilirubin (mg/dL) 0.32 + 0.29 1.64 + 0.75 0.001"
Serum total bilirubin (mg/dL) 1.18 + 1.74 2.09 + 1.38 0.001"
Glasglow Blachford score 8.66 + 2.54 12.54 + 1.89 0.001"
Total fluid resuscitation (ml) 2,329.19 + 141.83 2,944.19 + 105.59 0.002"
Total PRC transfusion (unit) 221 +1.33 2.81 +1.88 0.017
Total FFP transfusion (unit) 0.46 + 0.84 335+ 1.78 0.001"
Total platelet transfusion (unit) 0.01 + 0.15 1.12 + 1.76 0.001"
Time to gastroenterologist consultation (hours) 40.98 + 13.57 23.60 + 13.62 0.003"
Time to endoscopy (hours) 60.39 + 12.11 40.80 + 19.75 0.012"
Length of stay (day) 6.17 + 2.47 2.40 + 2.39 0.001"

Hospital cost (Bath) 21,400.06 + 263.46  44,173.17 + 605.58 0.001"

“p-value < 0.05 are defined as statistically significant.

Abbreviation: UGIB- upper gastrointestinal bleeding, INR- international normalized ratio, BUN- blood urea nitrogen,
AST- aspartate transaminase, ALT- alanine transaminase, ALP- alkaline phosphatase, PPIs- proton pump inhibitors,
PRC- packed red cells, FFP- fresh frozen plasma, H. pylori- Helicobacter pylori, mmHg- millimeter of mercury,
g/dL- gram per deciliter, mg/dL- milligram per deciliter, mL- milliliter.
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Table 4 Univariable analysis of predictors for mortality of the UGIB patients

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% CI)
Age
<60 year 72 (42.6) 18 (51.4) 90 3.42 0.001"
>60 year 97 (57.4) 17 (48.6) 114 (0.01-0.08)
Sex
Female 74 (43.78) 8(22.9) 82 2.62 0.025
Male 95 (56.2) 27 (77.1) 122 (1.12-6.12)
History of previous UGIB
No 149 (88.2) 26 (74.3) 175 2.57 0.037°
Yes 20(11.8) 9 (25.7) 29 (1.06-6.28)
Diabetes mellitus
No 106 (62.7) 22 (62.9) 128 0.99 0.988
Yes 63 (37.3) 13 (37.1) 76 (0.47-2.11)
Hypertension
No a7 (27.8) 12 (34.3) 59 1.35 0.443
Yes 122 (72.2) 23 (65.7) 145 (0.62-2.93)
Dyslipidemia
No 163 (96.4) 31 (88.6) 194 3.51 0.063
Yes 6 (3.6) 4(11.4) 10 (0.93-13.2)
Chronic kidney disease
No 134 (79.3) 28 (80.0) 162 0.96 0.925
Yes 35 (20.7) 7 (20.0) 42 (0.38-2.37)
Coronary artery disease
No 165 (97.6) 33(94.3) 198 25 0.301
Yes 4(2.4) 2 (5.7) 6 (0.44-14.21)
HIV
No 161 (95.3) 31(88.6) 192 2.59 0.138
Yes 8 (4.7) 4(11.4) 12 (0.73-9.16)
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Table 4 Continued

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% ClI)

Liver Cirrhosis
No 161 (95.3) 31 (88.6) 192 2.59 0.138
Yes 8 (4.7) 4(11.4) 12 (0.73-9.16)

Malignancy
No 163 (96.5) 33(94.3) 196 3.87 0.182
Yes 6 (3.5) 2(5.7) 8 (0.53-28.36)

Smoking
No 142 (84.0) 27 (77.1) 169 2.06 0.082
Yes 27 (15.8) 8(22.9) 35 (0.91-4.65)

Alcohol
No 135 (79.8) 11 (31.4) 146 9.04 0.001"
Yes 34 (20.2) 24 (68.6) 58 (4.26-19.17)

Aspirin used
No 116 (68.6) 26 (74.3) 142 2.76 0.509
Yes 53 (31.4) 9 (25.7) 62 (0.66-1.73)

NSAIDs used
No 148 (87.6) 28 (80.0) 176 1.76 0.241
Yes 21 (12.4) 7 (20.0) 28 (0.68-4.54)

Systolic blood pressure
> 90 mmHg 159 (94.1) 24 (68.6) 183 1.98 0.001°
< 90 mmHg 10 (5.9) 11 (31.4) 21 (2.79-18.99)

Diastolic blood pressure
> 60 mmHg 145 (85.8) 12 (34.3) 157 3.15 0.006
< 60 mmHg 24.(14.2) 23 (65.7) a7 (1.38-7.16)

Pulse rate
< 100 beats per minute 120 (71.0) 5(14.3) 125 2.68 0.001"
> 100 beats per minute 49 (29) 30 (85.7) 79 (5.38-40.07)

Respiratory rate
< 20 beats per minute 1438 (87.6) 33 (94.3) 181 0.38 0.216
> 20 beats per minute 21 (12.4) 2(5.7) 23 (0.86-1.74)

Oxygen saturation
> 96% 112 (66.3) 4(11.4) 116 2.83 0.001"
< 96% 57 (33.7) 31 (88.6) 88 (3.50-82.43)

Hemoglobin (g/dL)
> 10 73 (43.2) 1(2.9) 74 3.25 0.002"
<10 96 (56.8) 34 (97.1) 130 (3.45-13.29)

White blood cell (x10° cell per liter)
< 12.00 145 (85.8) 13 (37.1) 158 2.32 0.001"
> 12.00 24 (14.2) 22 (62.9) 46 (0.04-0.22)
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Table 4 Continued

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% CI)
Platelets (x10° cell per liter)
> 150.00 142 (84.0) 30 (85.7) 172 0.87 0.802
< 150.00 27 (16.0) 5(14.3) 32 (0.31-2.46)
INR
<15 54 (31.9) 21 (60.0) 75 2.97 0.046"
> 1.5 115 (68.1) 14 (40.0) 129 (1.02-8.67)
Serum BUN (mg/dL)
<30 127 (75.1) 8 (22.9) 135 2.32 0.001"
> 30 42 (24.9) 27 (77.7) 69 (4.30-14.18)
Serum creatinine (mg/dL)
<13 122 (72.2) 19 (45.7) 131 2.19 0.040"
>13 47 (27.8) 26 (54.3) 73 (1.03-4.62)
Serum ALT (U/L)
<35 164 (97.0) 5(14.3) 169 5.28 0.001"
> 35 5(3.0) 30 (85.7) 35 (3.67-21.57)
Serum AST (U/L)
<35 33 (19.5) 30 (85.7) 63 3.42 0.001"
> 35 136 (80.5) 5(14.3) 141 (11.48-17.98)
Serum total bilirubin (mg/dL)
<3 158 (93.5) 28 (80) 186 1.27 0.015
>3 11 (6.5) 7 (20) 18 (0.09-0.78)
Endoscopy
Done 152 (89.9) 18 (51.4) 170 2.57 0.001"
Not done 17 (10.1) 17 (48.6) 34 (0.03-0.18)
H. pylori infection
Negative 103 (60.95) 15 (42.86) 118
Positive 36 (21.30) 12 (34.28) 48 2.01 0.008"
(1.98-2.53)
Not done 30 (17.75) 8 (22.86) 38 1.89
(1.74-3.18)
Glasglow Blachford score
<5 22 (13.0) 1(2.9) 23 1.62 0.118
>5 147 (87.0) 34 (97.1) 181 (0.66-9.07)
Total fluid resuscitation (ml)
< 2,000 85 (50.3) 12 (34.3) 97 1.70 0.129
> 2,000 84 (49.7) 23 (65.7) 107 (0.85-3.41)
Total PRC transfusion (unit)
<2 91 (53.8) 12 (34.3) 103 0.69 0.360
> 2 78 (46.2) 23 (65.7) 101 (0.34-1.39)
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Table 4 Continued

Factors Alive Dead Total Relative Risk  p-value
(N=169) (N=35) (95% ClI)
Total platelet transfusion (unit)
<6 4(2.4) 7(20.0) 11
>6 0 (0.0) 4(11.4) a - -
No platelet transfusion 165 (97.6) 24 (68.6) 189
Total FFP transfusion (unit)
<3 164 (97.0) 14 (40.0) 178 3.04 0.001"
>3 5(3.0) 21 (60.0) 26 (0.01-0.10)
Time to gastroenterologist consultation (hours)
<12 31(18.35)  12(34.29) 43 1.34 0.017"
> 12 138 (81.65) 23 (65.71) 161 (0.74-0.98)
Time to endoscopy (hours)
<24 0 (0.0) 3 (8.6) 3 - -
> 24 169 (100) 32(91.4) 201

“p-value < 0.05 are defined as statistically significant.

Abbreviation: HIV- human immunodeficiency, NSAIDs- nonsteroidal anti-inflammatory drugs, UGIB- Upper

gastrointestinal bleeding, INR- international normalized ratio,
ALT- alanine transaminase, ALP- alkaline phosphatase, PRC

BUN- blood urea nitrogen, AST- aspartate transaminase,

- packed red cells, FFP- fresh frozen plasma, H. pylori-

Helicobacter pylori, mmHg- millimeter of mercury, g/dL- gram per deciliter, mg/dL- milligram per deciliter, mL-

milliliter.
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Table 5 Multivariable analysis of predictors for mortality

Factors Odd ratio 95%ClI p-value
Pulse rate > 100 bpm 2.65 0.020 - 0.251 0.001°
SBP < 90 mmHg 1.31 0.081 - 0.884 0.035
White blood cell > 12.00x10° cell per liter 1.34 0.306 - 0.880 0.001"
Endoscopy not done 3.37 1.112 - 10.213 0.031°
Total FFP transfusion > 3 units 2.49 2.501 - 5.590 0.008"

“p-value < 0.05 are defined as statistically significant (Nagelkerke R’=0.388, Over percentage correct 71.69%)
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The predictability of health literacy, pre-discharge teaching,
care coordination before discharge on readiness for hospital discharge
among older medical patients

Panta Faosap, Mayuree Leethong-in
Gerontological Nursing Department, Faculty of Nursing, Khon Kaen University

Abstract

The readiness for hospital discharge enhances the transition of older medical patients
from the hospital to their homes or health service facilities smoothly. This predictive correlational
research aimed to investigate the predictability of health literacy, pre-discharge teaching, and
care coordination before discharge on readiness for hospital discharge among older medical
patients. The sample comprised 85 older medical patients admitted to a super tertiary hospital.
Data were collected through an interview form assessing older medical patients’ health literacy,
discharge teaching quality, care coordination before discharge, and readiness for hospital
discharge. Analysis involved descriptive statistics, Pearson’s product-moment correlation, and
multiple regression analysis. The research revealed that the samples scored high in readiness
for hospital discharge, with a mean of 8.34 points (SD = 0.85). Health literacy, encompassing
understanding health information, communication skills, decision-making skills, self-management
skills, discharge teaching, and care coordination before discharge, collectively explained 39.1%
of the variance in readiness for hospital discharge among older medical patients (Adjusted
R?=0.391). Significant predictors of readiness for hospital discharge included care coordination
before discharge (8 = 0.375, p<0.001) and discharge teaching (3 = 0.321, p=0.002). These findings
provide essential information and guidelines for multidisciplinary teams to develop programs

or guidelines for preparing older medical patients before hospital discharge.

Keywords: health literacy; pre-discharge teaching; care coordination before discharge; older
medical patients; readiness for hospital discharge
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(Table 1)

Table 1 Correlation coefficient of health literacy, pre-discharge teaching and care coordination

before discharge on readiness for hospital discharge among older medical patients (n = 85)

Readiness for Hospital Discharge

Factor
r p-value
Health Literacy 0.273 0.012
Ability to access -0.126 0.125
Cognitive 0.208 0.028
Communication 0.392 <0.001
Decision 0.274 0.006
Self-manage 0.275 0.005
Media literacy 0.016 0.442
Pre-discharge Teaching 0.535 <0.001
Care Coordination before Discharge 0.568 <0.001

Ya v a I3

A3delinsngionneenygauuuIti

fawUsvianus (Enter multiple regression
analysis) Inefinnsandennaadediunuin any
sRUIA1UgUAINesAUsENaUAIINUNlaTaYA
qunw sinwenisdoans inwenisdndulaile
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Table 2 Analysis results of enter multiple regression analysis of the predictability on readiness

for hospital discharge among older medical patients (n=85)

Predictors b SEb B t p-value
Care Coordination before Discharge (X)) 0.583 0.157 0.375 3.716 <0.001
Pre-discharge Teaching (X ) 0.252 0.079 0.321 3.195 0.002
Health Literacy
Cognitive (Xg) 0.037 0.338 0.011 0.108 0.914
Communication (Xa) 0.418 0.470 0.092 0.889 0.377
Decision (XS) 0.222 0.299 0.081 0.741 0.461
Self-manage (Xé) -0.172 0.466 -0.040 -3.69 0.713
Constant 68.302  17.804 3.836 <0.001

R = 0.659 R*= 0.434 Adjusted R* = 0.391 F = 9.976, p-value < 0.001
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Abstract

Bats serve as carriers for various pathogens, with bat guano acting as a reservoir for
microorganisms that can spread to the environment and cause infectious diseases in humans.
This study aims to investigate the bacteria and fungi present in bat guano. Samples of bat guano
were collected from restricted access cave areas and diluted using 10-fold dilutions into culture
media. Initially, the researchers focused on studying fungi in bat guano, using Sabouraud Dextrose
Agar supplemented with Chloramphenicol, and incubating at 37°C for 48-72 hours. Colonies
were isolated, and pure cultures were obtained for analysis using MALDI-TOF MS. No fungal
growth was observed at dilutions of 10 to 107, but growth occurred at dilutions of 10", 10?,
and 10°. Additionally, the variety of culture media was expanded to include Sabouraud Dextrose
Agar, Potato Dextrose Agar, and Malt Extract Agar, supplemented with Chloramphenicol, and
incubated at 25 and 37°C. Analysis revealed 28 isolates after selective culturing, comprising
both bacteria and fungi. MALDI-TOF MS identified 9 bacterial isolates, including Providencia
stuartii, Bacillus subtilis, Bacillus amyloliquefaciens, Alcaligenes faecalis, Proteus mirabilis,
Ochrobactrum intermedium, Achromobacter xylosoxidans, and Stenotrophomonas maltophilia.
One fungal isolate was identified as Aspersgillus versicolor. Unidentified isolates underwent DNA
sequencing, revealing Cladosporium perangustum. This study highlights that the majority of
microorganisms present in bat guano are naturally occurring bacteria, some of which are known
to cause infectious diseases in humans. These findings contribute to further research and can
be used to warn individuals at risk of bat guano exposure.
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Aspergillus versicolor 3915197 1 (Table 1) Wy
wUASY lewn Providencia stuartii, Bacillus
subtilis, Bacillus amyloliquefaciens, Alcaligenes
faecalis, Proteus mirabilis, Ochrobactrum
intermedium, Achromobacter xylosoxidans haz
Stenotrophomonas maltophilia Fap51971 3
(Table 3)

TunseIunaaInesoaudiden wie
A1 score value agluyae 2.00-3.00 a130
wdanaldimaildfinnmdesiugs wovdndes
%38iA" score value 8gluy9 1.70-1.99 @156
wanalddmadilafanudotius wasuaudung
38ilA1 score value agluy3 0.00-1.69 @150
wanaldiwaildldfinnuderiulunsinse
Tnglunsszyrinveatoasyinisdonamsio
fiflwavdiTeuazndes viefldn score value
oglute 2.00-3.00 ¥3e 1.70-1.99 Fawnsadt 1
(Table 1)

Table 1 Bacteria and fungi identified by MALDI-TOF MS

Sample Sample ID Organism Score Organism Score
Name g (best match) Value (second-best match) Value
) Bacillus . . .
E8 PDA-2(2)25c¢ iso3 ) ] Bacillus amyloliquefaciens
amyloliquefaciens spp. 1.95 1.83
(+)B) (Standard) spp. plantarum
plantarum
E9 MEA-2(3)25c¢ isol Stenotrophomonas 175 Stenotrophomonas 175
(+)B) (Standard) maltophilia i maltophilia '
E9 PDA-1(2)25c iso2 Stenotrophomonas 16 Stenotrophomonas |
(+)B) (Standard) maltophilia ’ maltophilia '
E11 PDA-1(1)37c isol
(4 )A) (St;n) darc d|)so Alcaligenes faecalis 2.08 Alcaligenes faecalis 2.07
E12 PDA-2(3)25¢ is03 o BT
Proteus mirabilis 2.33 Proteus mirabilis 2.24
(+++)A) (Standard)
F1 SDA-1(3)25c¢ iso7 , ) - NO Organism Identification
Providencia stualtii 1.73 . 1.65
(+)B) (Standard) Possible
F3 SDA-1(3)25¢ isol Bacillus 5o Bacillus amyloliquefaciens S
(+++)(B) (Standard) amyloliquefaciens ) spp. plantarum '
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Table 1 Continued

Sample sample ID Organism Score Organism Score
Name . (best match) Value (second-best match) Value
) Bacillus
F4 SO IS ol amyloliquefaciens s 2.15 Bacillus amyloliquefaciens 2.03
i i b . i i i .
(+++)(B) (Standard) vieuq PP vieuq
plantarum
F5 SDA-1(2)25c¢ is02 Ochrobactrum ) )
) ) 2.48 Ochrobactrum intermedium 2.31
(+++)A) (Standard) intermedium
Fé6 PDA-1(1)25c iso2
(1)25¢ iso Bacillus subtilis 1.75 Bacillus subtilis 1.74
(+)(B) (Standard)
F8 PDA-2(1)25c iso3
W59 Bacillus subtilis il Bacillus subtilis 2.07
(+++)(A) (Standard)
F9 PDA-1(1)25c isol Achromobacter ,
) 2.14 Achromobacter xylosoxidans 2.01
(+++)(A) (Standard) xylosoxidans
Cl1 PDA-1(3)25c isol P " ol 208 A U ol 201
spergillus versicolor d spergillus versicolor .
(X0 (Standard) pers pers

Table 2 Colonies and fungi stained with Lactophenol Cotton Blue

Colony dense fluffy fiber gray

Long septate and hyaline hyphae Conidial

Fungi Colony on SDA Microscopic (40x)
e
Aspereillus
versicolor

heads are biseriate and loosely radiate
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Table 3 Colony and Gram staining of bacteria
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Table 3 Continued

xylosoxidans

Bacteria Colony on SDA Microscopic (100x)
Ochrobactrum
intermedium
Circular undulate dry opaque colony Gram negative bacilli
Achromobacter

Circular entire smooth opaque colony
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maltophilia

Circular entire smooth clear colony

Gram negative bacilli
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Table 4 Submission results analyzed by DNA sequencing

Colony Identified
1. Unidentified
2. Unidentified
2 3. Cladosporium perangustum

—————————————— Onygenaceae sp.(gi:0U989420.1)
------ Onygenaceae sp.(gi:MK793811.1)

------ Chrysosporium sp.[gi:[X270578.1)

Uncultured fungus(gi:KF800292.1)

Onygenaceae sp.[gi:OU989421.1)
sample_1_ISOS_contig_1

Fungal sp.(gi:HQ832952.1)

I' ----- Auxarthronopsis stercicolalgi:NR_172828.1)
------ Auxarthronopsis stercicolalgi:MK329089.1)
Auxarthronopsis pulverealgi:NR_172827.1)

-------------------------------- Auxarthronopsis pulverealgi:MK329087.1)

Figure 1 Phylogenetic tree of sample 1

------ Onygenaceae sp.(gi:MK793811.1)
------ Chrysosporium sp.[gi:[X270578.1)

- Onygenaceae sp.[gi:OU989420.1)
---------------------- Uncultured fungus(gi:KF800252.1)
------ Onygenaceae sp.[(gi:OU989421.1)

...... sample_2_ISO1_contig_1

- Fungal sp.[gi:HQ832952.1)
------ Auxarthronopsis stercicolalgi:NR_172825.1)
------ Auxarthronopsis stercicolalgi:MK329089.1)

Auxarthronopsis pulverealgi:NR_172827.1)

Auxarthronopsis pulverealgi:MK329087.1)

Figure 2 Phylogenetic tree of sample 2
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Perfusion index as a predictor of hypotension after Propofol induction of
general anesthesia in elderly patients undergoing elective surgery

Rungruedee Wichapong

Department of Anesthesiology, Mahasarakham Hospital

Abstract

Anesthesia with Propofol is often associated with hypotension, particularly in the elderly
population. Hypotension can lead to perioperative organ hypoperfusion, increasing the risk of
postoperative complications and mortality. This study aimed to determine the cutoff value of
baseline perfusion index that can predict the incidence of hypotension after receiving Propofol
under general anesthesia in elderly patients. It was a prospective observational study involving
29 patients scheduled for general anesthesia for elective surgery at Mahasarakham Hospital. A
perfusion index measurement device with a soft-tip device (model PHILIPS M1191B2) and a
PHILIPS pulse oximeter for measuring oxygen saturation were used. Perfusion index, heart rate,
blood pressure, and oxygen saturation were recorded every minute until 10 minutes after
intubation. The data were analyzed to identify the relationship between baseline perfusion
index and the occurrence of hypotension using the Receiver Operating Characteristic (ROC)
Curve. The study found that within the first 10 minutes after induction, the incidence of
hypotension was 65.52%. The baseline perfusion index value was significantly associated with
the occurrence of hypotension (p<0.001), with a baseline perfusion index value < 1.6 indicating
a risk of hypotension after receiving Propofol under general anesthesia in elderly patients. The
sensitivity was 100.00 (76.8-100.0) and specificity was 66.67 (38.4-88.2). A baseline perfusion
index < 1.6 is correlated with the incidence of hypotension and can be used to predict its
occurrence after Propofol administration under general anesthesia in elderly patients.
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Table 1 Demographic data and baseline characteristics (n=29)

Demographic parameters

Frequency (%)/mean + SD

Department (n, %)
Urology
Orthopedic
Surgery
Eye
Gynecology
Ear, Nose and Throat
Maxillofacial
Gender (n, %)
Male
Female
Age (years) (mean + SD)
ASA physical status (n, %)
ASA 2
ASA 3
Body weight (kg) (mean + SD)
Height (cm) (mean + SD)
Body mass index (kg/m?) (mean + SD)
U/D Hypertension (n, %)
No
Yes
U/D Diabetes mellitus (n, %)
No
Yes
Propofol dose (mg) (mean + SD)

Fentanyl dose (pg) (mean + SD)

11 (37.9)
6 (20.6)
5(17.2)
4(13.8)
1(3.5)
1(3.5)
1(3.5)

17 (58.6)
12 (41.4)
72147

14 (48.3)
15 (51.7)
574 +9.7
156.9 + 8.3
233+33

16 (55.2)
13 (44.8)

19 (65.5)
10 (34.5)
84.1 + 145
56.2 + 9.7

ASA-American Society of Anesthesiologists
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Anwdtussninadeyamluvesiie
AUNTaRAsUeIANUAUlaiANUIN NSaRAIUeY
anudulafindauduiusfudmdn diugs
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Fllunsiaau uazen baseline perfusion index
peailid Ay veada lneld Pearson’s chi-squared
test (n, %) wag Independent sample T-test
(mean) Fauandlun1sedl 2 (Table 2)

Table 2 Comparison of patient characteristics, heamodynamic data and perfusion index between

patients with and without hypotension after induction of anaesthesia

Demographic parameters Al (n=29) Hypotension Hypotension p-value
Yes (n=14) No (n=15)
Department (n, %)
Urology 11 (37.9) 7 (50.0) 4.(26.6) 0.598
Orthopedic 6 (20.6) 3(21.9) 3(20.0)
Surgery 5(17.2) 3(21.4) 2(13.3)
Eye 4(13.8) 1(7.2) 3 (20.0)
Gynecology 1(3.5) 0(0.0) 1(6.7)
Ear, Nose and Throat 1 (3.5) 0 (0.0) 1(6.7)
Maxillofacial 1(3.5) 0(0.0) 1(6.7)
Gender (n, %)
Male 17 (58.6) 8 (57.1) 9 (60.0) 0.876
Female 12 (41.4) 6(42.9) 6 (40.0)
Age (years) (mean + SD) 721 4.7 732 £5.6 71.1+£36 0.235
ASA physical status (n, %)
ASA 2 14 (48.3) 7 (50.0) 7 (46.7) 0.858
ASA 3 15 (51.7) 7 (50.0) 8 (53.3)
Body weight (kg) (mean + SD) 574 +9.7 513+7.6 63.0 £ 8.0 <0.001*
Height (cm) (mean + SD) 156.9 + 8.3 153.0 £ 8.1 160.5 + 6.7 0.011*
BMI (kg/m?) (mean + SD) 233 +33 220+ 33 244 + 2.8 0.043*
U/D Hypertension (n, %)
No 16 (55.2) 9 (64.3) 7 (46.7) 0.340
Yes 13 (44.8) 5 (35.7) 8 (53.3)
U/D Diabetes mellitus (n, %)
No 19 (65.5) 10 (71.4) 9 (60.0) 0.700
Yes 10 (34.5) 4(28.6) 6 (40.0)
Propofol dose (mg) (mean + SD) 84.1 + 14.5 75.4 £ 11.2 923+ 124 0.001*
Fentanyl dose (pg) (mean + SD) 56.2 + 9.7 50.7 + 8.1 613+83 0.002*
Baseline
SBP (mean + SD) 153.8 + 19.4 152.7 + 24.5 154.7 + 13.8 0.789
DBP (mean + SD) 78.5+9.0 77.6+78 79.2 + 10.2 0.649
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Table 2 Continued

Demographic parameters Al (n=29) Hypotension Hypotension p-value
Yes (n=14) No (n=15)
Baseline
MAP (mean + SD) 100.8 = 13.6 99.9 + 14.0 101.6 = 13.7 0.748
Heart rate (mean + SD) 711+ 13.6 67.9 + 10.7 74.2 £ 155 0.209
Oxygen saturation (mean, min-max) 99.9 (99 - 100) 100.0 (100 - 100) 99.8 (99 - 100) 0.082
Pl (mean, min-max) 2.0(0.3-54) 1.1(0.3-1.6) 28(1.2-54) <0.001*

ASA-American Society of Anesthesiologists; BMI-Body mass index; SBP-Systolic blood pressure; DPB-Diastolic blood

pressure; MAP-Mean arterial pressure
*p-value<0.05

dleldA1 ROC curve ve3rn baseline
perfusion index 1viungauAnIsainsinn 1Y
auduladindn wuiAn baseline perfusion
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AUC = 0.886
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Us I L L 1 1
0 20 40 €0 80 100

100-Specificity

anzanudulainaild Tnefidn sensitivity
Sowaz 100 specificity $988y 66.67 (p<0.001)
Aawansluguil 1 (Figure 1)

Optimal criterion: Baseline Pl <1.6
P-value < 0.001

This cut-off point has the highest Youden
index J value.

Sensitivity 100.00% (76.8 - 100.0)
Specificity 66.67% (38.4 - 88.2)

Figure 1 Receiver-operating characteristic (ROC) curves of baseline perfusion index as predictive

test of hypotension within first 10 min after Propofol induction
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Figure 2 Trend of haemodynamic variables: (A) systolic blood pressure, (B) mean artery pressure,

(O) heart rate and (D) perfusion index
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Table 3 The complications compared between 2 groups

Parameter Pl p-value

Baseline Perfusion Index > 1.6  Baseline Perfusion Index < 1.6

(n=10) (n=19)

Bradycardia (n, %)
Yes 2 (20.0) 4 (21.1) 1.000
No 8 (80.0) 15 (78.9)

Myocardial infarction (n, %)
Yes 0(0.0) 0(0.0) n/a
No 10 (100.0) 19 (100.0)
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Development of a medical assessment guide for cardiac disease patients
when returning to work using a modified Delphi technique
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Abstract

When considering the return-to-work (RTW) of patients with cardiac diseases, it is essential
to take into account the intricacies of their conditions and workplace safety. While a few
evidence-based standard guidelines exist in developing countries, they are not well-established.
This study aims to develop a medical assessment guide for physicians involved in RTW evaluation.
A Modified Delphi technique was utilized to gather the necessary components for the medical
evaluation of workers with cardiac diseases returning to work. The process involved constructing
a questionnaire and recruiting experts, followed by expert agreement on the completed
questionnaire regarding the essential components of the RTW guide. Subsequently, a second
round of expert agreement was conducted to address additional information and questions.
Consensus was reached on the essential components of the RTW guide. After two rounds of
agreement, the necessary components included history taking, physical examination, cardiac
investigation, management information, and evaluation of metabolic equivalents (METs) for the
patient and their physical work demands. For instance, in the case of non-strenuous work, RTW
can be conducted without a cardiorespiratory fitness (CRF) test to calculate METs in patients
with ischemic heart disease, post-open-heart surgery, and some types of cardiac arrhythmia,
though there was no consensus on heart failure patients in non-strenuous work. For patients
engaged in safety-sensitive work, a multidisciplinary team (MDT) assessment was suggested for
those with post-open-heart surgery, cardiac arrhythmia, or heart failure. In conclusion, return-
to-work evaluation could be conducted by predicting non-exercise cardiorespiratory fitness
based on the New York Heart Association classification for non-strenuous work, except in patients
with heart failure. MDT assessment is recommended for patients involved in safety-sensitive
work.
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Introduction

Ischemic heart disease is a cause of
death globally'. In the United States of
America, the top five leading causes of death
in 2020 due to cardiovascular disease are
coronary heart disease, stroke, other
cardiovascular diseases, high blood pressure
and heart failure®. In Thailand, cardiovascular
disease ranks among the four major
noncommunicable diseases, contributing to
the disability of approximately 400,000 people
annually. Half of these cases occurred in
individuals aged between 30 and 70 years.
The economic burden analysis of
noncommunicable diseases in Thailand
accounts for 9.7% of the Gross Domestic
Product (GDP), and the absenteeism of Thai
workers due to these conditions amounts to
74,000 people per day’. The burden of
cardiovascular disease in the working-age
population has significant implications for the
evaluation of returning to work. Considering
the complexity of cardiovascular disease and
several other factors is crucial when planning
to return to work. These predictors include
cardiac-related factors, functional capacity,
psychological and work-related factors".
Assessing post-morbid working capacity in
patients with cardiac disease for different
occupations is complex and involves evaluation
objectives, special considerations for specific
jobs, and assessment guidelines”.

A previous study found that
occupational history was taken into account,
but it was not incorporated in the decision-

making process®. Cardiovascular disease

guidelines exist for certain professions such as
commercial drivers, pilots and aircrews,
firefighters, divers and offshore workers.
However, these guidelines have not been
generalized for use in organizations or

countries™

. Thailand lacks specific
cardiovascular guidelines for different
occupations during the return-to-work (RTW)
process which is exacerbated by a shortage
of occupational physicians. A 2023 survey
reported that there are 268 occupational
physicians in Thailand®, therefore, RTW
evaluations are predominantly conducted by
attending physicians relying on individual
judgment. Occupational and environmental
physicians should assess a person’s ability to
perform strenuous or safety-sensitive work
after a cardiac event (such as myocardial
infarction, stent/angioplasty, arrhythmia,
placement of pacemaker or implantable
cardioverter defibrillator, coronary artery
bypass graft surgery) and the risk of sudden
or gradual impairment or incapacitation due
to the cardiac condition™. A well-executed
medical certificate should outline a patient’s
job capacity by specifying restrictions and
limitations to optimize benefits for the patient
and reduce potential threats to both the
person and public safety'’.

Cardiovascular disease patients thus
require a multidisciplinary team (MDT) to
enhance treatment, recommend rehabilitation
programs, and assess occupational risk
factors'®. Additionally, cardiopulmonary
exercise tests (CPET) to evaluate accurate

cardiorespiratory fitness (CRF)* are the gold
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standard, however many Thai medical
institutes do not employ them. Thus, this
study developed a Modified Delphi technique
to aggregate expert opinions to construct a
RTW medical assessment guide for individuals

with cardiac diseases.

Material and Methods

A modified Delphi technique was used
to construct a medical assessment guide for
RTW. The following four methodology steps
were used: 1) questionnaire construction and
expert recruitment, 2) first-round agreement
of experts in the necessary components of
the RTW guide, 3) second-round agreement
of experts in the necessary components of
the RTW guide and 4) consensus of the
necessary components of the RTW guide

(Figure 1).

Step 1. Questionnaire construction and expert
recruitment

The researcher performed a literature
review of RTW in patients with cardiac disease
by focusing on clinical evaluation and
occupational information. Next, a 5-point
Likert scale questionnaire was developed and
divided into four categories of cardiac disease
patients including ischemic heart disease,
post-open-heart surgery, cardiac arrhythmia
and heart failure”. The total number of
questions in the first-round questionnaire was
85, with 75 questions on clinical evaluation
and 10 in seven clinical case scenarios. There
were 75 questions related to clinical evaluation

in the component domain. The domain

J Med Health Sci Vol.31 No.1 April 2024

included history-taking, physical examination,
cardiac investigation, management information
and metabolic equivalent (METs) evaluation.
Seven questions within seven clinical case
scenarios were assessed using a CRF test and
job physical demands between patients with
strenuous work who refer to vigorous activity
that requires more than 6.0 METs” and non-
strenuous work patients. Another three
questions within seven clinical case scenarios
were assessed in consideration of MDT
assessment consisting of attending physicians
and occupational physicians in case of safety-
sensitive work which refers to jobs where an
impairment could cause a major incident
affecting health and public safety®".

The questionnaire validity test was
performed by four validators: a cardiologist, a
cardiothoracic surgeon, an occupational
physician and a physical therapist. The item
objective congruence (I0C) was used to assess
content validity. If the index of the I0C is
between 0.5 and 1.00, it suggests that the
question is acceptable®. The open suggestions
were included in the questionnaire. Next, a
pre-test questionnaire was administered with
seven samples. According to expert
recruitment, four validators established
inclusion criteria for experts with the target
number of experts for this study being more
than 17 to minimize errors®*. Each specialty
of experts was invited to have approximately
6-10 experts in order to reduce the dominance
of any single specialty. The 28 experts were
recruited by the researcher and four validators

consisting of six cardiologists, six cardiothoracic
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surgeons, seven occupational physicians and
nine physiatrists/physical therapists.

Inclusion criteria

1. Cardiologists and cardiothoracic
surgeons must have at least ten years of
professional experience. They must also have
performed at least 20 RTW evaluations
annually.

2. Occupational physicians must have
at least five years of experience in RTW cases.
A diploma from Thai Board of Preventive
Medicine (Occupational Medicine) or at least
10 years of experience in RTW cases with a
Thai Certificate Board of Preventive Medicine
(Occupational Medicine). They must also have
performed at least 20 cardiac fit-to-work
evaluations, periodic examinations, and RTW
evaluations annually.

3. Physiatrists/physical therapists
must have at least 5 years of professional
experience. They must have rehabilitated at
least 20 cases annually in patients with cardiac

disease.

Step 2. First-round agreement of experts on
the necessary components of the RTW guide.

The experts completed the
questionnaire and agreed on the necessary
components of the RTW guide. Some also
provided open suggestions for the
questionnaire. The questions were analyzed
using more than 80% certain level of agreement
technique which means that the sum of the
proportions of Levels 4 and 5 reached at least
80%”.

Step 3. Second-round agreement of experts
on the necessary components of the RTW guide.

The researcher reviewed the 12
remaining questions where the sum of the
proportions of Levels 4 and 5 did not reach
80% and open suggestions. The research team
terminated two remaining questions. Another
ten remaining questions were rephrased or
provided additional information. After the
second-round questionnaire was sent and
completed, the ten remaining questions were
reanalyzed using more than 80% certain level

of agreement technique.

Step 4. Consensus on the necessary component
of RTW guide

After two rounds of agreement, all
domain questions that reached a consensus
were concluded to construct the medical
assessment guide for RTW patients with cardiac
disease. The clinical case scenario questions
that reached a consensus were concluded by
considering the use of CRF tests and job
physical demands for patients with strenuous
and non-strenuous work. In addition, the use
of MDT assessments in patients with safety-
sensitive work was considered.

After the experts had been recruited
and registered online via Google form, the
questionnaire was sent to the experts via
E-mail or letter. The experts’ information and
answers to the questionnaire were collected
and analyzed using Microsoft Excel. Ethical
approval for this study (HE651403) was
obtained from the Ethics Committee of Khon

Kaen University.
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Step 1. Questionnaire construction and
expert recruitment

1.1 Literature review

1.2 A 5-Point Likert scale question formation

1.3 Content validity and pre-testing of questionnaire

1.4 Expert recruitment consists of 6 Cardiologists,
6 Cardiothoracic surgeons, 7 Occupational physicians and
9 Physiatrists/physical therapists

:

Step 2. First-round agreement of experts
on the necessary components of the
RTW guide

2.1 Experts completed questionnaire
2.2 Analysis of question using more than 80% certain level of
agreement technique

:

Step 3. Second-round agreement of
experts on the necessary components
of the RTW guide

3.1 Reviewed 12 remaining questions where sum of proportions
of levels 4 and 5 did not reach 80% and open suggestions

3.2 Terminated 2 remaining questions

3.3 Provided additional information on 10 remaining questions

3.4 Experts completed 10 remaining questions

3.5 Re-analysis of 10 remaining questions using more than 80%
certain level of agreement technique

:

Step 4. Consensus on the necessary
component of the RTW guide

4.1 Construct consensus domain questions as a necessary
components of RTW guide

4.2 Conclusion between use of CRF test and job physical
demands for patients with strenuous and non-strenuous work
4.3 Conclusion for use of MDT assessment for patients with
safety-sensitive work

Figure 1 The modified Delphi method used in this study

Result

The results comprised the demographic
data of experts, the first and second rounds
of agreement of experts on the necessary
components of the RTW guide, and consensus
on the necessary components for the RTW

guide.
Demographic data of experts
Twenty-eight experts met the inclusion

criteria and were recruited for the study. The
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number of specialized experts ranged between
6 and 9. Six cardiologists worked equally in
the heart center of university hospital and the
excellent center hospital. Two-thirds of
physiatrists/physical therapists worked in the
heart center of university hospital. Mostly
cardiothoracic surgeons worked in the heart
center of university hospitals and all
occupational physicians worked in the
excellent center hospital. Cardiologists had
the highest median age of 48.5 years (range
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42-58 years) and median years of experience
of 18 years. Physiatrists/physical therapists had
the highest median number of cases evaluated
per year, with 200 assessed cases per year

(range 36-500 cases evaluated per year).

Table 1 Demographic data of the experts

However, one cardiologist and cardiothoracic
surgeon did not respond to the second-round
questionnaire. The demographic responses
are presented in Table 1.

Job title Number Workplace of expert Median Median Median and
of Heart center Excellent 2nd range years of range number of
experts ¢ university - of age experience  cases evaluated
hospital hospital (years) (P
Cardiologists 6 3 3 48.5 (42-58) 18 50 (20-100)
Cardiothoracic 6 5 1 42.5 (40-58) 13.08 96 (20-100)
surgeons
Occupational 7 0 7 35 (34-64) 5.83 30 (20-40)
physicians
Physiatrists/ 9 6 3 38 (32-48) 13.79 200 (36-500)

physical therapists

First and second rounds of agreement of
experts in the necessary component of the
RTW guide

In the first-round agreement, experts
completed the questionnaire for four patient
categories: ischemic heart disease, post-open-
heart surgery, cardiac arrhythmia, and heart
failure. In the second-round agreement, the
experts completed the 10 remaining questions.
The results for the 4 patient categories are

presented below.

Category 1. Ischemic heart disease patient
Experts gave their opinions on the
components of the domain including history
taking, physical examination, cardiac
investigation, management information and

METs evaluation. More than 80% certain level

of agreement was reached within the first
round, with a range of 82.1% to 100% except
for the latest chest X ray (question 1.8) which
was reached in the second round. In Scenario
1, RTW evaluation for light work without using
a CRF test reached more than 80% certain
level of agreement within the first round (the
sum of the proportions of Levels 4 and 5 was
85.7%). In Scenario 2, an agreement was
achieved on the CRF test evaluation for
strenuous work after rephrasing the question
and providing more information in the second
round of review (the sum of the proportions
of Levels 4 and 5 was 100%). The sum of the
proportions of Levels 4 and 5 on questions of
ischemic heart disease after the completion
of two rounds of agreement was presented in
Table 2.
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Category 2. Post-open-heart surgery patient
Experts gave their opinions on the
components of the domain including history
taking, physical examination, cardiac
investigation, management information and
METs evaluation which more than 80% certain
level of agreement was reached on all the
questions within the first round, with a range
of 82.1% to 100%. In Scenario 3, a consensus
was obtained for the RTW evaluation for light
work when the question was restated and
more details were given in the second round.
The evaluation was agreed upon without using
the CRF test (the sum of the proportions of
Levels 4 and 5 was 96.1%). In Scenario 4,
consensus was achieved on RTW evaluation
for strenuous work after rephrasing the
question and providing additional information
in the second round, using the CRF test (the
sum of the proportions of Levels 4 and 5 was
88.4%). Regarding safety-sensitive work, a
consensus was reached within the first round
regarding using the MDT assessment for RTW
evaluation (the sum of the proportions of
Levels 4 and 5 was 85.7%). The sum of the
proportions of Levels 4 and 5 on questions of
post-open-heart-surgery after the completion
of two rounds of agreement was presented in
Table 3.
Category 3. Cardiac arrhythmia patient
Experts gave their opinion on the
components of the domain including history
taking, physical examination, cardiac
investigation, management information and
METs evaluation. More than 80% certain level

of agreement was reached within the first
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round, with a range of 82.1% to 100% except
for the questions on Canadian Cardiovascular
Society (CCS) angina grade and the latest chest
X-ray did not reach more than 80% certain
level of agreement in the first round. The
researcher terminated the CCS angina grade
while the latest chest X-ray was concluded as
a component of the medical assessment guide
(question 3.1 and 3.10). The questions of METs
estimation from job demand and METs report
from CRF testing reached consensus in the
second round after additional information was
provided (questions 3.19 and 3.21). In Scenario
5, consensus was achieved for RTW evaluation
for medium work after rephrasing a question
and providing additional information in the
second round. The decision was made to
proceed with the RTW evaluation without
using the CRF test (the sum of the proportions
of Levels 4 and 5 was 84.6%). Regarding safety-
sensitive work, consensus was reached within
the first round of using the MDT assessment
for RTW evaluation (the sum of the proportions
of Levels 4 and 5 was 85.7%). The sum of the
proportions of Levels 4 and 5 on questions of
cardiac arrhythmia after the completion of
two rounds of agreement was presented in
Table 4.
Category 4. Heart failure patient

Experts gave their opinions on the
components of the domain including history
taking, physical examination, cardiac
investigation, management information and
METs evaluation. More than 80% certain level
of agreement was reached within the first

round, with a range of 82.1% to 100% except
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for the questions of METs reported from CRF
(question 4.19) which was reached in the
second round. In Scenario 6, involved
evaluating the RTW for light work. Despite
rephrasing the question and providing more
details in the second round, a consensus was
still not achieved for the RTW evaluation
without using the CRF test (the sum of the
proportions of Levels 4 and 5 was 65.3%). In
Scenario 7, a consensus was obtained on RTW

evaluation for strenuous work after the question

was restated and more details were given in
the second round, using the CRF test (the sum
of the proportions of Levels 4 and 5 was
100%). In safety sensitive work, consensus was
reached within the first round of MDT
assessment for RTW evaluation (level of
agreement 92.86%). The sum of the proportions
of Levels 4 and 5 on questions of heart failure
after the completion of two rounds of
agreement was presented in Table 5.

Table 2 Sum of proportions of Levels 4 and 5 on questions of ischemic heart disease

Question Sum of proportions of Levels 4 and 5
1* round 2" round
Domain 1.1 History taking and physical examination
1.1 CCS angina grade 89.2 N/A
1.2 New York Heart Association (NYHA) classification 92.8 N/A
1.3 History of cardiac syncope 100 N/A
1.4 Current vital signs 92.8 N/A
1.5 Details of Abnormal Cardiovascular Physical Examination 100 N/A
1.6 Patient needs to return to their previous work 89.2 N/A
Domain 1.2 Cardiac investigation and management information
1.7 Latest EKG 92.8 N/A
1.8 Latest chest X ray 78.5 84.6
1.9 Echocardiogram report 96.4 N/A
1.10 Coronary angiography (CAG) and revascularization report 92.8 N/A
1.11 List of current medication 96.4 N/A
1.12 CRF testing report (if available) 82.1 N/A
Domain 1.3 METs evaluation
1.13 METs estimation from job demand 85.7 N/A
1.14 METs estimation from NYHA classification 96.4 N/A
1.15 METs report from CRF testing (if available) 85.7 N/A
Scenario 1. 55-year-old male bank manager diagnosed with acute myocardial infarction
1.16 RTW evaluation for light work and using a CRF test 85.7 N/A
(without CRF testing)
Scenario 2. 45-year-old male marathon runner diagnosed with acute myocardial infarction
1.17 RTW evaluation for strenuous work and using a CRF test 14.2 100

(without CRF testing) (with CRF testing)

N/A: Not applicable due to reaching more than 80% certain level of agreement in the first round
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Table 3 Sum of proportions of Levels 4 and 5 on questions of post-open-heart surgery

Question Sum of proportions of Levels 4 and 5

1% round 2™ round

Domain 2.1 History taking and physical examination

2.1 CCS angina grade 92.8 N/A
2.2 NYHA classification 100 N/A
2.3 History of cardiac syncope 100 N/A
2.4 European Heart Rhythm Association (EHRA) score 89.2 N/A
2.5 Current vital signs 92.8 N/A
2.6 Details of Abnormal Cardiovascular Physical Examination 92.8 N/A
2.7 Patient needs to return to their previous work 92.8 N/A
Domain 2.2 Cardiac investigation and management

information

2.8 Latest EKG 92.8 N/A
2.9 Latest chest X ray 82.1 N/A
2.10 Echocardiogram report 92.8 N/A
2.11 Coronary angiography (CAG) and revascularization report 82.1 N/A
(if clinically indicated)

2.12 Date and type of cardiac operation 92.8 N/A
2.13 List of current medication 94.6 N/A
2.14 List of current oral anticoagulants (if clinically indicated) 92.8 N/A
2.15 The duration of activities is restricted such as heavy 92.8 N/A
lifting, driving etc.

2.16 Type of prosthetic valve in case of valve replacement 85.7 N/A
2.17 Specified postoperative complications if present such as 96.4 N/A

surgical wound infection, postoperative stroke

Domain 2.3 METs evaluation

2.18 METs estimation from job demand 89.2 N/A
2.19 METs estimation from NYHA classification 92.8 N/A
2.20 METs report from CRF testing (if available) 89.2 N/A

Scenario 3. 30-year-old female registered nurse diagnosed with Atrial septal defect (ASD) S/P median

sternotomy to ASD closure

2.21 RTW evaluation for light work and using a CRF test 78.5 96.1
(without CRF testing)  (without CRF testing)

Scenario 4. 37-year-old male construction worker diagnosed with infective endocarditis with severe aortic

valve regurgitation S/P median sternotomy to mechanical aortic valve replacement

2.22 RTW evaluation for strenuous work and using a CRF test 32.1 88.4
(without CRF testing)  (with CRF testing)
2.23 Safety sensitive work and using MDT assessment for RTW 85.7 N/A
(with MDT)

N/A: Not applicable due to reaching more than 80% certain level of agreement in the first round
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Table 4 Sum of proportions of Levels 4 and 5 on questions of cardiac arrhythmia

Question Sum of proportions of Levels 4 and 5

1% round 2™ round

Domain 3.1 History taking and physical examination

3.1 CCS angina grade 78.5 (terminated)
3.2 NYHA classification 92.8 N/A
3.3 History of cardiac syncope 100 N/A
3.4 EHRA score 96.4 N/A
3.5 Current vital signs 92.8 N/A
3.6 Details of Abnormal Cardiovascular Physical Examination 92.8 N/A
3.7 Patient needs to return to their previous work 92.8 N/A
Domain 3.2 Cardiac investigation and management information

3.8 First EKG that diagnosed cardiac arrhythmia 100 N/A
3.9 Latest EKG 100 N/A
3.10 Latest chest X ray 75 (terminated)
3.11 Echocardiogram report 85.7 N/A
3.12 Coronary angiography (CAG) and revascularization report 82.1 N/A
(if clinically indicated)

3.13 Date and result of radiofrequency ablation (if undergone) 100 N/A
3.14 Date, type, mode and result of cardiac implantable 100 N/A
electronic device (CIED) insertion (if undergone)

3.15 Time duration of activities restriction in patient who has 96.4 N/A
CIED

3.16 Report of cardiac monitoring device such as cardiac event 96.4 N/A
monitor or Holter monitor (if undergone)

3.17 List of current medication 100 N/A
3.18 List of current oral anticoagulants (if clinically indicated) 100 N/A
Domain 3.3 METs evaluation

3.19 METs estimation from job demand 78.5 88.4
3.20 METs estimation from NYHA classification 85.7 N/A
3.21 METs report from CRF testing (if available) 78.5 96.1

Scenario 5. 50-year-old male electrician wears a safety harness while climbing scaffolds diagnosed with SVT
type AVNRT S/P radiofrequency ablation

3.22 RTW evaluation for medium work and using a CRF test 714 84.6
(without CRF testing)  (without CRF testing)
3.23 Safety-sensitive work and using MDT assessment 85.7 N/A
(with MDT)

N/A: Not applicable due to reaching more than 80% certain level of agreement in the first round
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Table 5 Sum of proportions of Levels 4 and 5 on questions of heart failure

Question Sum of proportions of Levels 4 and 5
1% round 2" round
Domain 4.1 History taking and physical examination
4.1 CCS angina grade 85.7 N/A
4.2 NYHA classification 100 N/A
4.3 History of cardiac syncope 92.2 N/A
4.4 EHRA score 85.7 N/A
4.5 Current vital signs 100 N/A
4.6 Details of Abnormal Cardiovascular Physical Examination 96.4 N/A
4.7 Current BP (mmHg) in supine, sitting and standing position 82.1 N/A
4.8 Patient needs to return to their previous work 92.8 N/A
Domain 4.2 Cardiac investigation and management information
4.9 First EKG that diagnosed heart failure 85.7 N/A
4.10 Latest EKG 89.2 N/A
4.11 First chest x ray that diagnosed heart failure 92.8 N/A
4.12 Latest chest x ray PA upright 96.4 N/A
4.13 Echocardiogram report 100 N/A
4.14 Coronary angiography (CAG) and revascularization report 92.8 N/A
(if clinically indicated)
4.15 List of current medication 100 N/A
4.16 List of current oral anticoagulants (if clinically indicated) 100 N/A
Domain 4.3 METs evaluation
4.17 METs estimation from job demand 92.8 N/A
4.18 METs estimation from NYHA classification 96.4 N/A
4.19 METs report from CRF testing (if available) 78.5 96.1

Scenario 6. 50-year-old male engineer diagnosed with ischemic cardiomyopathy (NYHA class II)

4.20 RTW evaluation for light work and using a CRF test

75 65.3
(without CRF testing)  (without CRF testing)

Scenario 7. 55-year-old male factory security officer diagnosed with ischemic cardiomyopathy (NYHA class II)

4.21 RTW evaluation for strenuous work and using a CRF test

4.22 Safety-sensitive work and using MDT assessment

32.1 100
(without CRF testing) (with CRF testing)
92.8 N/A
(with MDT)

N/A: Not applicable due to reaching more than 80% certain level of agreement in the first round

Consensus on the necessary components
for the RTW guide

The domain, consisting of history
taking, physical examination, cardiac

investigation, management information, and

J Med Health Sci Vol.31 No.1 April 2024

METs evaluation, was determined to be a part
of the medical assessment guide after two
rounds of consensus. For patients with non-
strenuous work, RTW evaluation can be

conducted without CRF testing for ischemic
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heart disease, post-open-heart surgery and
some specific types of cardiac arrhythmia.
However, there was no consensus regarding
patients with heart failure. CRF testing was
essential for RTW evaluation in patients

performing strenuous work. Moreover, MDT

assessment was crucial in evaluating RTW in
patients with safety-sensitive work. A summary
of the medical assessment guideline for RTW
in patients with cardiac disease was presented
in Table 6.

Table 6 Summary of medical assessment guide for the RTW of cardiac disease patient

Domains for RTW evaluation

Patient category

IHD Post-open- Cardiac Heart failure
heart surgery  arrhythmia  (NYHA class II)
History taking and physical examination Yes Yes Yes Yes
Cardiac investigation Yes Yes Yes Yes
Management information Yes Yes Yes Yes
METs evaluation of the patient Yes Yes Yes Yes
METs evaluation of job physical demands
Can conduct RTW evaluation without CRF testing?
Non-strenuous work Yes Yes Yes No consensus
(some type)
Strenuous work No No N/A No
MDT assessment for safety-sensitive work N/A Yes Yes Yes

Note: Non-strenuous work: physical activity requiring including sedentary (1.0-1.5 METs), light (1.6-2.9 METs) and
moderate (3.0-5.9 METs). Strenuous work: vigorous activity requiring more than 6.0 METs™. Safety-sensitive work:
Jobs in which a person’s impairment can result in a significant incident affecting the health or safety of individuals,

the public, property, or the environment”. Some type of cardiac arrhythmia such as sinus arrhythmia, single

premature atrial complex (PAC) or premature junctional complex (PJC), single premature ventricular complex

(PVO)™,

Abbreviations: RTW, return-to-work; IHD, ischemic heart disease; METs, metabolic equivalent; CRF, cardiorespiratory
fitness; MDT, multidisciplinary team; N/A: the author did not conduct the question.

Discussion

The researcher opted for the Modified
Delphi technique and gathered expert
consensus to perform RTW evaluation
differently due to limited availability of CPET
in Thai medical centers. By predicting non-
exercise CRF based on the NYHA classification
could become an alternative approach. The

researcher used a consensus measurement

with more than 80% to conform with
established cardiovascular criteria for RTW
evaluation. A CRF test was used to assess
various occupational physical demands. This
study also addressed safety-sensitive
employment, showing the need of occupational
physicians working with attending physicians
in RTW evaluation after clarifying occupational

history.
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According to the necessary component
of the RTW guide, although there were a few
differences in the number of experts in each
specialty, the majority agreed on the same
trend. The results demonstrated that following
history taking, physical examination, cardiac
investigation, management information and
evaluation of METs for the patient and job
physical demands, the consensus of expert
agreement was in agreement with standard
cardiovascular guidelines™®. Most of the
questions reached an 80% certain level of
agreement within the first round. In addition,
the questions were reached consensus in the
second round including questions 1.8, 3.19,
3.21 and 4.19, the sum of the proportions of
Levels 4 and 5 in all these questions was
78.5% in the first round that nearly 80%
agreement might lead experts to agree in the
second round. The research team decided to
eliminated question 3.1, which asked about
the necessity of CCS angina grade for RTW
evaluation because it was used to evaluate
chest pain caused by coronary artery

disease™*

, except in cases where there was
concomitant cardiac arrhythmia with coronary
artery disease®’. Question 3.10, which asked
about the necessity of the latest chest x ray
for RTW evaluation was also eliminated
because information on chest x ray was
necessary when the patient was diagnosed
with cardiac arrhythmia to assess the organic
heart condition or for post-procedural
assessment, such as radiofrequency ablation

and cardiac device insertion***.
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In the first round of Scenario 1,
consensus was readily reached on the RTW
evaluation without CRF testing. This conclusion
was made based on the individual’s
occupation’s sedentary physical demands,
which suggested a higher possibility of success
than occupations with high physical demands®.
However, the CRF test aids in prescribing
physical activity during working hours and
other activities, such as exercise®. Scenarios
3 and 5, a consensus was reached on RTW
evaluation without CRF testing in the second
round after the researcher provided additional
information because the registered nurse task
required non-strenuous physical demand and
a good prognosis of atrial septal defect (ASD)

%8 Moreover,

after surgical repairfor Scenario 3.
a good prognosis and no current evidence of
limited physical activity after treatment for
SVT AVNRT type could reach a consensus in
Scenario 5. For strenuous work, consensus
was reached on RTW evaluation with the CRF
test used in the second round after the
researcher provided additional information in
Scenarios 2, 4 and 7. This was due to the high
levels of occupational physical activity, which
increased the risk of major adverse
cardiovascular events and common sudden

cardiac death in athletes®®

. However, no
consensus was reached for patients with non-
strenuous work who had heart failure in
Scenario 6. This was because patients with
mild heart failure exhibited similar self-
perception between NYHA classes | and Il
However, there was discordance between the

NYHA classification and CRF test results,
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indicating poor ability to discriminate whether
the patient was better or worse than the NYHA
classification assessment™”,

All questions reached on consensus
within the first round for the case scenario
question, which was assessed using the MDT
assessment for safety-sensitive work. In
Scenario 4, two experts expressed concerns
about bleeding complications from oral
anticoagulants due to the common incidence
of sharp contact injuries among construction
workers™. In Scenario 5, the patient used a
safety harness. Suspension trauma may occur,
which can lead to hemodynamic compromise,
might occur™. In Scenario 6, a security officer
needs high CRF to prepare for emergencies.
This issue emphasized the need for clarification
in the job description because working
conditions might affect patient or public
safety.

According to several cardiac diseases
and varying degrees of severity, the limitations
of this study include case scenarios that do
not represent other cardiac conditions such
as valvular heart disease, pericardial disease,
aortic disease and pulmonary hypertension.
In addition, this study did not include many
physically demanding or safety-sensitive tasks.
Although the current guidelines compile a list
of safety-sensitive work and physically

demanding tasks™™®

, the priority is the
individual evaluation of cardiac disease.
Further research should focus on studying the
validity and reliability of assessing the level
of physical demand in occupational history

by evaluating the objective assessment of

METs in patients and the outcome achievement

in their job tasks.

Conclusion and recommendations
Return-to-work evaluation could be
conducted by predicting non-exercise
cardiorespiratory fitness based on the New
York Heart Association classification for non-
strenuous work, except in patients with heart
failure. Multidisciplinary team assessment is
recommended for patients involved in safety-

sensitive work.
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Isolation and identification of bile salt hydrolase-producing lactic acid bacteria
with cholesterol-lowering potential probiotics in raw milk from dairy farms
in Thailand
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Abstract

Currently, probiotics are widely available and used in daily life, with lactic acid bacteria
being the most common source found in fermented foods, the normal microbiota of humans
and animals, plants, or in the environment. This study aimed to discover lactic acid bacteria
with positive bile salt hydrolase (BSH) activity, an enzyme with the potential mechanism of
decreasing cholesterol levels, from 21 raw milk samples collected from dairy farms or dairy
cooperatives in Thailand. From these samples, 103 lactic bacteria were isolated, and 15 isolates
exhibited bile salt hydrolase activity. Among them, three isolates with the highest BSH activities,
namely TM1, TM7, and TM14, were selected for further screening. Molecular identification using
16S rDNA sequences revealed that TM1 was closely related to Lactobacillus gasseri ATCC33323,
while TM7 and TM14 were closely related to Lacticaseibacillus rhamnosus strain NBRC 3425.
The phylogenetic tree confirmed these results. Additionally, TM7 was notably distant from
TM14 and other L. rhamnosus clade members, suggesting a possible new strain of L. rhamnosus.
Acid tolerance tests showed that all strains were tolerant to acidity at pH 3.0 and pH 4.0 for
the duration of normal gastric emptying, with TM14 even exhibiting an increase in viable cell
population at pH 4.0. In the bile salt challenge test, TM1 showed an increase in growth rate
with increasing bile salt concentration, indicating its preference for bile salts in its growth
conditions. At a bile salt concentration of 0.3%, viable cells of TM7 and TM14 could be detected,
sugeesting bile salt tolerance. Moreover, all three isolates exhibited inhibition of pathogenic
bacteria such as Vibrio parahaemolyticus, Klebsiella pneumoniae, Escherichia coli, and Serratia
marcescens, without showing signs of antibiotic resistance to ampicillin, chloramphenicol, and
tetracycline. These findings advocate further assessment and consider them as candidates for
probiotic product development.

Keywords: raw milk; lactic acid bacteria; probiotics; Lactobacillus; Lacticaseibacillus; bile salt
hydrolase; cholesterol
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Introduction

Scientific evidence suggests that
humans exist as a host-microbiome
superorganism. Balance interactions between
host cells and microbiota sustain host well-
being from before birth until death'. Gut
microbiomes provide a beneficial spectrum in
human life, including infection prevention”®,
immune training or improvement”®, allergic
disease prevention and treatment’, and
metabolic syndrome prevention'. The gut
microbiome also provides nutrients such as
vitamin K, vitamin B!, and other metabolites.
Loss of gut microbiota community balances
called gut dysbiosis has been shown to be
associated with many disorders or diseases
such as inflammatory bowel disease, obesity,
diabetes, psoriasis, Parkinson’s disease, or
cardiovascular disease”®. Probiotics are
promising tools to revive dysbiosis status and
alleviate many microbiota dysbiosis-related
diseases’, In particular, metabolic diseases
associated with cholesterol levels, which
involve cardiovascular disease, obesity, and
diabetes. Gut-microbiome is capable of
lowering cholesterol via short-chain fatty acids
(SCFAs) production, bile salt hydrolases,
secondary bile acids (BAs), transformation of
cholesterol to coprostanol, and adsorption of
cholesterol onto or incorporation of cholesterol
into bacterial cells'. When dysbiosis happens,
probiotics facilitate the gaining back of eubiosis
status and alleviate many microbiota dysbiosis-
related diseases’. The lactic acid bacteria with
BSH activity, which has been reported for its

potential mechanisms associated with

decreasing cholesterol levels' are bacteria
with health benefit of interest, as BSH activity
in probiotic strains is usually correlated with
the ability to lower serum cholesterol levels
in hypercholesterolemic patients".

For metabolic syndrome triggered by
high cholesterol, probiotics with BSH also were
suggested to be a key remedy that can reduce
cholesterol absorption in the small intestine
and precipitate it out in the form of non-
soluble BA with feces'. Hence, the priority
characteristic for the bacterial isolates in this
study was BSH-producing lactic acid bacteria
with protective properties against gut
pathogens and sensitive to antibiotics.

Objectives

The objectives of this study were to
isolate, characterize, and identify bile salt
hydrolase-producing potential probiotic lactic
acid bacteria in raw milk from dairy farms
around Thailand.

Materials and Methods
Media and reagents

Isolation and cultivation were done
using either de Man, Rogosa, and Sharpe (MRS)
broth or agars. MRS is the MRS agar
supplemented with 0.3% CaCO, used for lactic
acid bacteria screening. MRS, was the MRS
agar, pH 7.0, supplemented with 0.5% sodium-
taurodeoxycholic acid (TDCA; conjugated bile
salt, Sigma, USA) and 0.37 g/l CaCL2 used for
BSH activity screening. I\/IRSS was MRS with
glycerol 20% (v/v) used for long-term storage.

Polymerase chain reaction (PCR) kit: GoTaq®
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Colorless Master Mix (Promega, USA) used in
PCR amplification. PureDirex, PCR Clean-Up &
Gel Extraction Kit (bio-helix Co., LTD. Taiwan)
used in purifying PCR products. Bacterial 16S
rDNA primer 27F
(5’-AGAGTTTGATCMTGGCTCAG-3’) and 1492R
(5’-TACGGYTACCTTGTTACGACTT-3’) used in
PCR amplification and PCR product sequencing.

universal

Isolation of potential probiotic lactic acid
bacteria from raw milk

Raw milk samples from twenty-one
dairy farms and cooperative milk suppliers for
CP-Meiji Co., Ltd., were used in this study. Ten
ulaliquots of 10° to 10 tenfold serial dilutions
in the MRS broth of each sample were placed
on f\/\RS1 and incubated for 48 hours in
anaerobic conditions at 37°C. The single
colonies with clear zones around them were
sampled, collected, and kept at - 80°Ciin !\/\RSS.
Cell morphology and gram stain results were
recorded.

Screening for bile salt hydrolase activity
The collected isolates were screened
for BSH activity by direct plate assay.'**
Aliquots of 10 pl of the isolate with 10° CFU/ml
were spotted on MRS, agar. The agar plates
were incubated for 48 hours in an anaerobic
condition at 37°C to be observed for
unconjugated bile salt precipitation around

the BSH-producing colonies.
Growth rate and cell morphology
Three selected isolates with strong

BSH activity were subjected to growth rate

J Med Health Sci Vol.31 No.1 April 2024

determination. All growth conditions were
taken place under anaerobic conditions at
37°C. Started with 250 pl of the overnight
grown inoculum, of each isolate, was
transferred into 250 ml fresh and sterile MRS
broth in a 500 ml flask. After well mixed, the
broth culture was undergone ODéooand viable
count at zero hours before being cultivated.
The OD and viable count were done every 3
hours for 36 hours. The number of generations
for each growth interval was calculated using
the “g=(log (N/N))/log 2” formula (g is the
number of generations, N, is the cell population
at the first time point, N is the cell population
at next adjacent time point). The growth rate
was calculated in terms of generation per hour,
the highest growth rate from exponential
growth was reported as the optimal growth
rate.

Besides morphology under light
microscopy, scanning electron microscopy was
also studied using scanning electron
microscope-SEM-EDS (IT-500HR) on gold
particle-coated bacterial cells that were
dispersed on adhesive carbon tape on a stub
before undergoing visualizing under 20 kV
electric potential acceleration'’.

Tolerance to acid and bile salt"

The BSH-producing isolates were
grown overnight and adjusted to the
concentrations of 10° CFU/mL, the 100 pl
aliquots of each were inoculated into MRS
broth with different pH (2.0, 3.0, or 4.0) or
different bile salt concentrations (0.3% or 0.8%

(w/v)) and incubated at 37°C for 3 hours under
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anaerobic conditions. Viable counts of each
test condition were performed at the initial
time, and at 3 hours, and then growth rates
in the term of generation per hour were

determined for each condition.

Antibiotic sensitivity test

The BD BBL™ Sensi-Disc™ antimicrobial
susceptibility test discs, ampicillin (AM10),
chloramphenicol (C30), and tetracycline (TE30)
were placed on MRS agar plate surface
inoculated evenly with 10° CFU/ml. Inhibition
zone diameters (mm) were observed after 18

hours of incubation at 37°C.

Antimicrobial activity

Antimicrobial characteristics of the
isolated lactic acid bacteria were determined
by the agar well diffusion method as described
by Ali, et al. (2020)*. The pH 7.0 adjusted
overnight cultivated broth of each isolate was
centrifuged at 4°C, 10,000 rpm for 10 minutes,
then filtrated through a 0.22 um sterile filter to
collect cell-free supernatants (CFSs). In a triple
set, filled wells made in Mueller-Hinton agar
plates with the collected CFS, the surface
covered with each pathogenic bacteria,
Escherichia coli, Enteropathogenic E. coli
(EPEC), Enterohemorrhagic E. coli (EHEQ),
Serratia marcescens, Klebsiella pneumoniae,
Salmonella enterica subsp. enterica serotype
Typhimurium (S. Typhimurium), and Vibrio
parahaemolyticus. Left the plate standing at
room temperature for 20 minutes. Diameters of
each clear zone around the wells were measured
after 18 hours of incubation at 37°C.

Identification of potential probiotic lactic acid
bacteria isolates by 16S rDNA sequencing."*"’

Full-length 16S rDNA amplicons of the
3 selected isolates were colonial PCR amplified
using GoTaq® Colorless Master Mix (Promega,
USA) and bacterial 16S rDNA universal primer
27F (5’-AGAGTTTGATCMTGGCTCAG-3’) and
1492R (5’-TACGGYTACCTTGTTACGACTT-3’).
PCR products were purified by silica-gel filter
spin column from PureDirex, PCR Clean-Up &
Gel Extraction Kit (bio-helix Co., LTD. Taiwan)
according to manufacturer protocol. The
purified PCR products were analyzed for size,
purity, and concentration by gel electrophoresis
and nanodrop spectrophotometer before being
sequenced by Macrogen (Korea). Comparison
and homologous searching were performed
using nucleotide BLAST (NCBI). The phylogenetic
tree was reconstructed using workflow and
default algorithm sets in geneious software,
Geneious R10 (https://www.geneious.com).
The rooted tree was reconstructed by using 165
rDNA of Escherichia coli K12 as a distant
outeroup, and Carnobacterium divergens, the
lactic acid bacteria from the same
Lactobacillales order but different family
(Canobateriacease) from genus Lactobacillus.

Results
Isolation of potential probiotic lactic acid
bacteria with BSH activity

From 21 raw milk samples, 103
isolates of lactic acid bacteria with clear zones
on MRS agar were selected and tested for
BSH. Table 1 showed 15 BSH-producing
isolates; three of which, TM1, TM7, and TM14
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(Figure 1) exhibited strong BSH activity (thick precipitation) on MRS, agar and were randomly
and wide halo of unconjugated bile salt chosen to be candidates for further studies.

) T Q) T4

Figure 1 The positive result of direct or spot plate bile salt hydrolase assay; the precipitation

product of unconjugated bile salt makes the visible halo around the spot of bacterial cell mass
that produced BSH enzyme. Three isolates with strong BSH activity selected for further study,
A) is isolate TM1, B) is isolate TM7, C) is isolate TM14, and D) is E. coli as negative control.

Table 1 Lists 15 isolates capable of bile salt hydrolase production

No. Isolates Bile salt hydrolase activity* Gram stain and cell shape
1 TMI* +++ Gram +ve bacilli
2 TM2 +++ Gram +ve bacilli
3 TM3 + Gram +ve cocci
4  T™M4 + Gram +ve bacilli
5 TM5 + Gram +ve cocci
6 TM6 + Gram +ve bacilli
7 TMT* +++ Gram +ve bacilli
8 TM8 +++ Gram +ve bacilli
9 TM9 + Gram +ve bacilli
10  TM10 ++ Gram +ve bacilli
11 TM11 ++ Gram +ve bacilli
12 TM12 + Gram +ve bacilli
13 TM13 +++ Gram +ve bacilli
14  TM14* +++ Gram +ve bacilli
15 TM15 + Gram +ve bacilli

«

Note *: “+++” strong BSH activity, “+” weak BSH activity.

Cell morphology and growth rate more morphologic detail of each isolate. In
Electron microscopic imaging confirmed Figure 2 A), TM1 appeared to be long-chained
the light microscopic observation and revealed bacilli; its cells were thicker than TM7 and

J Med Health Sci Vol.31 No.1 April 2024
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TM14. Individual cell lengths within the chain
of TM1 were not uniform; some were shorter
than others. Asynchronous growth might be a
possible reason for the uneven cell size on
the same chain. TM7 and TM14 appeared
smaller and had shorter chains than TM1. Their
cells were uniform in size with a length of
about 1 to less than 1.5 um (Figure 2 B and
Q). All three isolates showed similar optimal

growth rates in anaerobic conditions at 37°
(Figure 3). Although TM1 had the largest
individual cell size and longer chain length
than the other, the optimal growth rate
inferred from the viable count was not

different from the isolates with smaller cell,

and their generation times were about 87
minutes for TM1 and TM14 and about 80
minutes for TM7.

Figure 2 SEM image of selected isolates; the bar at lower right conner of each photo is scale
of 1 um; photos on the left (A), middle (B), and right (C) panel was TM1, TM7, and TM14 isolate

respectively.
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Figure 3 Optimal growth rate of selected isolates: Growth rate in the term of generation per
hour of three selected isolates; A) is isolate TM1; B) is isolate TM7; C) is isolate TM14.
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Acid and bile salt tolerance characteristics

Among the criteria for probiotic
bacteria, acid, and bile tolerance are
characteristics indicating abilities to survive
through acid juice in the stomach to reach
and thrive in the intestine filled with bile
substances. To test these abilities the
candidate isolates were subjected to acid at
pH 4.0, 3.0, or 2.0 and bile salt challenges at
0.3% or 0.8%; the results were as shown in
Figure 4 and Figure 5, respectively.

For the acid tolerance test, the control
is the pH of about 5.8 almost 6 of the MRS
medium; all isolates showed a positive growth

rate. In all three selected isolates, growth was
in a declining trend as the acidity increased,
nevertheless, they survived and tolerated all
herein-tested acidity conditions. TM1 and TM7
showed a growth rate in a declining state since
being challenged for 3 hours with pH 4.0 and
higher acidity thereafter. On another hand,
TM14 tolerated more acidic growth conditions
at pH 4.0; within 3 hours, its growth rate was
in a decline phase when grew at pH 3.0 and
pH 2.0. Moreover, for 3-hour treatment at pH
4.0, TM14 exhibited the highest acid tolerance
characteristic, while TM7 showed lower

endurance to acidic environments.
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Figure 4 Shows the growth rate in terms of generation per hour of three selected isolates (TM1,

TM7, and TM14) when they were exposed to acidity at pH 4.0, 3.0, or 2.0. Positive values indicate

an upward-sloping growth curve during 3 hours under the treating condition, while negative

values indicate a downward-sloping growth curve. “Un (pH 6.5)” was the negative control, an

unadjusted pH of MRS broth with pH 6.5.
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Although there are other routes for
administering probiotics'” into the body; oral
consumption seems to be the most common
and natural way for intestinal colonization of
probiotic bacteria. The ability to tolerate bile
is supposed to facilitate and sustain ingested
probiotics. Hence bile tolerance of selected
isolates was observed; as shown in Figure 5,
only TM1 exhibited growth promotion with
increasing bile salt concentration. The results
of a higher growth rate with higher bile
concentration may imply the “chole-phile”
or bile-loving character of the isolate. For
TM14, the isolate had shown more tolerance
to bile as its cell population was still increasing

with the presence of 0.3% bile salt. In the
presence of 0.8% bile salt, the growth rate
was on a downward slope at 0.59 generation
per hour; within the testing duration of 3 hours,
TM14 had tolerated 0.8% bile salt, and almost
25% of the initial population was still viable.
Among the three selected isolates, TM7
showed the least tolerance to bile salt; its
growth was in the declined state since
exposed to 0.3% bile salt, and rate of death
was faster with higher bile salt concentration
(0.8%), nevertheless, its population tolerated
0.3% and 0.8% bile salt and survival cell was

countable.
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Figure 5 Shows the growth rate in terms of generation per hour of three selected isolates (TM1,

TM7, and TM14) when they were exposed to bile salt at a concentration of 0.3% or 0.8%.

Positive values indicate an upward-sloping growth curve during 3 hours under the treating
condition. “Un” is unadjusted MRS without added bile.
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Antimicrobial activity and the sensitivity
to antibiotics

To have the potential to be probiotics,
the bacteria should be able to inhibit
pathogens, but not resist antibiotic drugs. As
shown in Figure 6, a qualitative report, from
an agar well diffusion study, CFSs from all
isolates exhibit inhibition on all tested
pathogens. Serratia marcescens was the most
sensitive to all three lactic acid bacteria TM1,
TM7, and TM14. Moreover, the quantitative
study on CFS of these three isolates was done
on EHEC, EPEC, S. Typhimurium SC2451, and
KMP (Figure 7). Without the discovery of the
type of antimicrobial substances in CFSs, the
diffusion coefficient of the substances was not
known; therefore, the direct comparison
efficacy among CFSs from each isolate by the
size of inhibition zone would be improper.
The comparisons of the sensitivities of the
pathogens to each CSF were more elucidative.

MRS broth

V. parahaemolyticus

K. pneumoniae

E. coli

5. marcescens

As shown on Figture 7, EPEC and two strains
of Salmonella were more sensitive to TM1
than EHEC was. For CFS from TM7 and TM14,
S. Typhimurium KMP was the most sensitive
among the four tested pathogens. For
antibiotic sensitivity test, all selected isolates
were tested with ampicillin, chloramphenicol,
and tetracycline (Figure 8). Inhibition zone on
TM1 by ampicillin, chloramphenicol, and
tetracycline were 25.2 mm, 27 mm, and 27
mm, respectively; TM7 showed inhibition zone
of ampicillin, chloramphenicol, and tetracycline
as 27 mm, 33 mm, and 25.2 mm, respectively;
lastly, TM14 had inhibition zone of ampicillin,
chloramphenicol, and tetracycline as 24 mm,
25.8 mm, and 36 mm, respectively. The
isolates exhibited similar sensitivity to the
testing antibiotics. TM14 showed the most
sensitivity to tetracycline than the rest of the

selected isolates.

™1 ™7

™14

Figure 6 Antimicrobial activity, cell-free supernatant (CFS) from overnight culture of TM1, TM7,and TM14

were tested against Vibrio parahaemolyticus, Klebsiella pneumoniae, Escherichia coli, and Serratia

marcescens. All three isolates showed some antimicrobial activity to all tested pathogens, especially, to

S. marcescens which was the most sensitive one. In addition, TM14 seemed to be most capable

isolate to inhibit pathogens.
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Figure 7 Antimicrobial activity cell-free supernatant (CFS) from overnight culture of TM1, TM7, and
TM14 were tested against Enteropathogenic Escherichia coli (EPEC), Enterohemorrhagic Escherichia
coli (EPEC), Salmonella Typhimurium strain KMP (S_KMP), and Salmonella Typhimurium strain
SC2451 (S_SC2451). Using agar-well diffusion method with 6 mm. well diameters; CFS fromTM1,
TMT7, and TM14 isolates showed antimicrobial activity to all tested pathogens.

AM10

Figure 8 Results of antibiotic sensibility to ampicillin (AM10), chloramphenicol (C30), and
tetracycline (TE30) of each isolate; A) TM1, B) TM7, and C) TM14.

86 I J Med Health Sci Vol.31 No.1 April 2024




Identification of potential probiotic lactic
acid bacteria isolates by 16S rDNA
sequencing

The BLAST search returned hit results
for 1,495 base rDNA of the TM1 full-length to
Lactobacillus gasseri ATCC33323 with 100%
identical. While BLAST result showed that the
most similar 16S rDNA sequence in GenBank
to the 16S rDNA sequence of TM7 was
Lacticaseibacillus rhamnosus strain NBRC
3425 with only 92.6%. Also, another isolate
(TM14) had the most similar 16S rDNA
sequence to L. rhamnosus (strain NBRC 3425)
with 98.1% identity.

The phylogenetic tree showed the
evolutionary relationship among isolates and
other Lactobacillus. The reconstructed tree
from reference 16S rDNA sequences of the
related Lactobacillus species or subspecies
suggested that there were at least 4 major
clades among them which were assigned as
clade A, B, C, and D hereafter in this study
(Figure 9). This small phylogenetic tree
suggested that from the last common ancestor

of all taxa they were separated into two

J Med Health Sci Vol.31 No.1 April 2024

distinct monophyletic clades. One was the
clade consisting of sister clades A and B,
another was the clade that has assigned clades
C and D within it. Therefore, TM1 placed in
clade A was evolutionary distance from TM7
and TM14. It had been suggested to be closely
related to Lactobacillus g¢asseri ATCC 33323
indicated by 100% BLAST result. However,
they were not on the same terminal taxa, they
might be very closely related but not the same
organism.

From the tree, TM7 and TM14 were
placed on the same clade with Lacticaseibacillus
rhamnosus, L. casei, L. paracasei, L. zeae, and
L. chiayinensis (Lacticaseibacillus genus was
formerly Lactobacillus). TM7 was the most
distant among them. It was placed alone with
a long evolutionary branch as a sister clade
to all the others in the group. This suggested
that TM7 may be a new strain or new species
with proximity-relatedness. On the other hand,
TM14 was placed among the clade of L.
rhamnosus which suggested that TM14 should
be one of a strain or sub-species among the

L. rhamnosus.
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Figure 9 Phylogenetic tree for isolate TM1, TM7, and TM14.

The rooted phylogenetic tree reconstructed with 16S DNA sequences from NCBI reference RNA
database with Escherichia coli K12 as outgroup. The tree composed of 4 major clades. The
isolates were distributed into Clade A (TM1) and clade D (TM7 and TM14). Geneious version

10.2 created by Biomatters. Available from https://www.geneious.com
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Discussion

Probiotics have become the main
interest to both researchers and the public
with vast applications to improve human
health and well-being. For example, probiotics
in food coating film®, in wound dressing”", in

22,23

a variety of food and desert™~, in relieving

discomfort of medical procedures™, and in

improvement of immune system?®?°

are
examples of probiotic application besides
fermented dairy products. As the most
common probiotic bacteria are Lactobacillus,
Bifidobacterium, and Streptococcus, here in
this study, Lactobacillus was the focus on
finding probiotic strains from natural sources
in Thailand, especially, the stain with bile salt
hydrolase which is the enzyme involved in
the mechanism of reducing cholesterol levels.
From raw milk, the natural source of lactose, large
numbers of lactic acid bacteria were isolated.
Among them was Lactobacillus capable of bile
salt hydrolase production, the candidate for
cholesterol-lowering agent via deconjugation of
bile salt which led to depletion of cholesterol

level®"*:

therefore, bile salt hydrolase activity
was the critical screening process. All selected
isolates had already shown superiority of BSH
activity over many other isolates. Therefore,
the three selected isolates show the potential
to be used and applied for preventing
cardiovascular diseases in people with high-risk
groups'”. These isolates also showed potential
inhibition toward many of the intestinal tract
pathogens, and they tend to be sensitive to
either cell wall or protein synthesis inhibitor

antibiotic drugs as well.

J Med Health Sci Vol.31 No.1 April 2024

For the lactic acid bacterial isolates
to have the potential of being probiotics, they
should be capable of passing through the
gastric juice and colonizing the intestinal tract;
otherwise, cholesterol-lowering ability would
be futile. Therefore, the isolates were tested
for acid and bile tolerance. As the results
shown (Figure 4) TM14 showed the ability to
slowly grow at pH 4.0, while at pH 3.0, the
average acidity range of the stomach®, growth
rate of all isolates (TM1, TM7, and TM14) was
about -0.5 generation per hour. When
considered together with gastric emptying, the
retention time of food in a stomach, about
half of normal solid food passes through the
stomach in about 2 hours and empties out
within 4 hours. All isolates had shown their
competence in tolerating and surviving gastric
acid in the intestine. Moreover, if the food is
in liquid form gastric emptying will happen
faster, consuming probiotic food in liquid

form?>*°!

would allow a higher survival
proportion of probiotic bacteria to pass
through the stomach. Even at pH 2.0 of the
challenging test, cell populations of all isolates
quickly plunged with a decline rate at about
2.1 generation per hour or about 2 log ' scale
per hour, but the isolates were able to endure
and had some surviving cells to reach the
intestine. With this rate of decline, taking in
liquid form would help the bacteria to pass
through the stomach faster. Additionally, if
these isolates will be used as probiotics, apart
from increasing ingestion dose® or in liquid
form to allow even more bacterial cells to

survive through the stomach and be available
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to maximize function as probiotics within the
intestinal tract, some innovative intervention
may be needed to facilitate these isolates to
reach intestine such as encapsulation®
capsule packaging'” or tablet®™” formulation
which increase the survival rate of probiotic
when facing gastric acid.

Despite they all produced bile salt
hydrolase, TM1 and TM14 showed the
potential to survive and colonize the intestine
filled with a bile salt, From the bile tolerance
test results (Figure 5), TM1 might as well be
considered a bile lover, its growth rate
increases as bile salt concentration increases.
Further study should explore why bile salt
increases the growth rate of the isolate or
whether TM1 could use bile salt as a growth
factor, carbon, or energy source. For the TM14,
bile at 0.3% delayed its growth rate, but the
isolate still could slowly increase its population
indicating bile resistant™. For TM7, it could
tolerate bile salt at 0.3% better than at 0.8%
with a declining trend as been reported in
most lactic acid bacterial isolates in other
studies”*. It could tolerate for some certain
time. If it met probiotic criteria, it could only
be used transiently and consumed daily to
retain the viable cell. To be curtain the
isolated lactic acid bacteria that capable of
surviving and colonizing gastrointestinal tract
are benign and beneficial, antimicrobial
properties against bowel pathogens and
antibiotic sensitivities were tested. All the
selected isolates in this study showed
pathogen inhibition potential, and all of them

were very sensitive to antibiotic, the positive

signs of good potential probiotics.

Conclusion

In this study, three potential probiotics
with bile salt hydrolase activity were isolated
from raw milk produced in Thailand dairy
farms and cooperatives. By the phylogenetic
tree, TM1 isolate was evolutionarily related
to Lactobacillus gasseri. TMT isolate was a
distant member of the Lacticaseibacillus
rhamnosus. TM14 isolate was placed on a
phylogenetic tree closely among
Lacticaseibacillus rhamnosus, all three
isolates had antimicrobial inhibiting properties,
and TM1 and TM14 could increase over time
while TM7 could tolerate for some limited
time in an environment filled with bile salt
like intestinal lumen. They all had some
potential for further studies and product
development for beneficial food for people
with cardiovascular disease which has the

cholesterol as a key risk factor.”

Recommendation

Besides more testing against
pathogenic bacteria, the characteristic of TM1
triumph growth as increased bile salt
concentration was a very interesting matter

to be more exploring.
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Abstract

This review article addresses palliative care within the context of end-stage cancer care,
highlighting the challenges and constraints faced by palliative teams providing care to patients
at advanced stages of cancer and presenting innovative solutions to navigate these complex
issues. The first section explores physical challenges, focusing on pain management, symptom
control, and the intricacies of medication management. Psychological and emotional challenges
are also discussed, emphasizing coping with grief and loss, addressing anxiety and depression,
and facilitating difficult conversations while preserving patient dignity. Ethical and moral dilemmas
of end-of-life decision-making, advance care planning, and the imperative of maintaining patient
dignity are examined. Issues of effective communication, including breaking bad news, facilitating
challenging conversations, and managing family dynamics and conflicts, are explored.
Furthermore, the profound impact of end-stage cancer care on palliative care, including the
risk of burnout and compassion fatigue, is examined. Practices and solutions are presented,
showcasing innovative pain management techniques, psychosocial support interventions, ethics
consultation services, communication skills training, and holistic approaches to end-of-life care.
These strategies not only alleviate patient suffering but also nurture the well-being of palliative
care providers. Finally, the article touches on future directions and research needs, highlighting
emerging trends in palliative care and areas requiring further investigation. The conclusion
underscores the vital role of palliative care, emphasizing the importance of education,
interdisciplinary collaboration, support, and research in achieving improved end-of-life care for
cancer patients.
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Introduction

End-stage cancer, often referred to
as terminal cancer, represents the advanced
and irreversible phase of cancer progression
where curative treatment options have
been exhausted, and the disease no longer
responds to interventions aimed at cure or
remission. Patients with end-stage cancer
often confront a prognosis of limited survival,
marked by significant physical debilitation and
a high symptom burden. During this stage,
the focus of care shifts from curative efforts
to enhancing the patient’s quality of life,
managing symptoms, and providing emotional
support during their end-of-life journey'’.

Palliative care plays a pivotal role in
the holistic care of individuals with end-stage
cancer. It is a specialized field of nursing that
emphasizes providing comprehensive and
compassionate care to alleviate suffering,
enhance comfort, and support patients
and their families through the challenges
posed by terminal illness. Palliative care are
instrumental in managing pain, addressing
distressing symptoms, facilitating difficult
conversations, and ensuring patients’ physical
and emotional needs are met. Their role
extends beyond medical care to encompass
psychosocial, spiritual, and ethical aspects of
patient well-being, making them indispensable
members of the healthcare team in the
context of end-of-life care *".

This review article aims to provide
an in-depth exploration of the challenges
encountered by palliative care when caring

for patients with end-stage cancer, while also
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highlighting innovative solutions and best
practices in the field. The article will delve
into the multifaceted challenges faced by
palliative care teams in this demanding role,
including physical symptom management,
emotional support, ethical dilemmas, and
effective communication. Furthermore, it will
examine the impact of providing palliative care
for end-stage cancer patients on healthcare
professionals and the strategies employed to
mitigate burnout and enhance interdisciplinary

collaboration®.

Challenges in palliative care

Patients with end-stage cancer often
experience a myriad of physical challenges
that require skilled palliative care to alleviate

their suffering and enhance their comfort.

Physical challenges

Pain represents one of the most
prevalent and distressing symptoms
experienced by patients with advanced
cancer’. Palliative care are tasked with the
intricate responsibility of assessing, managing,
and administering pain medications to ensure
effective pain relief while minimizing side
effects and the risks of addiction’. Challenges
may arise due to variations in patients’ pain
perceptions, opioid tolerance, or cultural
beliefs about pain management. Furthermore,
addressing breakthrough pain and providing
continuous support to patients to maintain
their pain at manageable levels is essential®.

In addition to pain, patients with

end-stage cancer may endure a range of
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distressing symptoms, including nausea,
vomiting, dyspnea, fatigue, and constipation.
Palliative nurses must adeptly recognize and
prioritize these symptoms based on individual

*1° Tailored interventions,

patient needs
encompassing both pharmacological and
non-pharmacological approaches, are crucial
for achieving adequate symptom control.
Moreover, the presence of multiple coexisting
symptoms can complicate treatment decisions,
necessitating a holistic approach to care'’.
Furthermore, medications play a
crucial role in symptom management and
improving the patient’s quality of life. However,
the management of medications for end-stage
cancer patients can be intricate. Palliative care
must ensure the timely administration, accurate
dosing, and appropriate administration of
medications while considering potential drug
interactions and side effects'’. Additionally,
patient education and involvement in
medication management, when feasible, can
empower patients and their families to actively

participate in their care decisions.

Psychological and emotional challenges
The psychological and emotional
challenges faced by end-stage cancer patients
can be as debilitating as their physical
symptoms. End-stage cancer often brings a
profound sense of grief and impending loss
for both patients and their families". Palliative
care witness the emotional toll of this journey
and must be prepared to provide empathetic
and compassionate care. They may need

to assist patients and families in navigating

the stages of grief and offer resources for
counseling and support groups. Moreover,
they should be skilled in providing anticipatory
grief support as patients and families grapple
with the impending loss of their loved one'*".

Anxiety and depression are common
emotional challenges for end-stage cancer
patients. The fear of impending death, pain,
and the disruption of daily life can contribute
to heightened anxiety and depressive
symptoms'®. Palliative care must be adept at
recognizing signs of distress and collaborating
with mental health professionals when
necessary. They can employ therapeutic
communication techniques, such as active
listening and validation, to help patients
express their feelings and fears. Additionally,
judicious use of psychopharmacological
interventions may be considered to alleviate
severe anxiety or depression'’.

Engaging in open and honest
conversations about end-of-life issues is
a critical aspect of palliative care. These
discussions can be emotionally charged
and challenging for patients, families, and
healthcare providers. Palliative care must
possess strong communication skills to
facilitate such conversations sensitively'®. This
includes discussing goals of care, advance
directives, and decisions about resuscitation
and life-sustaining treatments. Effective
communication not only helps patients make
informed choices but also reduces anxiety and

uncertainty among all parties involved.
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Ethical and moral dilemmas

One of the most significant ethical
challenges in palliative care is assisting
patients and their families in making end-of-
life decisions. These decisions may involve
choices regarding life-sustaining treatments,
resuscitation preferences, and the initiation
or withdrawal of aggressive interventions".
Palliative care must facilitate these discussions
while respecting patient autonomy and
ensuring that decisions align with the patient’s
values and wishes. Ethical dilemmas can arise
when patients lack capacity, have conflicting
advance directives, or when family members
disagree on the best course of action®.

Advance care planning is a critical
aspect of ethical palliative care. It involves
assisting patients in documenting their
preferences for future medical care, especially
in cases where they may not be able to
communicate their wishes. Palliative care
play a significant role in initiating these
conversations, ensuring that advance directives
are clear and legally binding, and advocating
for patients’ choices when medical decisions
need to be made. Ethical dilemmas may
emerge when family members or healthcare
providers have differing interpretations of an
advance directive or disagree with a patient’s
choices™.

Maintaining patient dignity is a
fundamental ethical principle in palliative
care. For end-stage cancer patients, preserving
dignity can be particularly challenging due to
the progression of the disease and the loss

of physical and cognitive abilities. Palliative
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care must strive to preserve the patient’s
sense of self-worth and respect throughout
the care journey. This includes providing
culturally sensitive care, ensuring privacy,
and addressing issues related to body image
and personal hygiene with utmost sensitivity.
Ethical dilemmas may arise when there are
conflicts between maintaining dignity and
providing necessary medical care or when
patients express preferences that challenge

traditional medical practices™.

Communication challenges

One of the most delicate aspects
of palliative care is the task of delivering
difficult news to patients and their families,
which may include a diagnosis of end-
stage cancer, discussing prognosis, and
addressing treatment limitations. Palliative
care must approach these conversations with
empathy, sensitivity, and clarity. They should
assess the patient’s readiness to receive
information and adapt their communication
style accordingly. Breaking such news requires
not only medical knowledge but also the
ability to provide emotional support, answer
questions truthfully, and offer resources for
coping'.

Palliative care frequently find
themselves facilitating discussions about
end-of-life care, treatment goals, and advance
care planning. These conversations can
be emotionally charged and fraught with
uncertainty. Palliative care must excel in
guiding these discussions while promoting

patient autonomy and ensuring that patients
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and families fully comprehend the implications
of their decisions®. This involves active
listening, posing open-ended questions, and
addressing fears and concerns with empathy
and respect.

Family dynamics and conflicts can
further complicate communication in palliative
care. Family members may hold differing
opinions about the patient’s care, leading to
disagreements and tensions. Palliative care
must navigate these family dynamics while
keeping the patient’s best interests in mind"".
They may need to serve as mediators, provide
education about the patient’s condition, and
offer emotional support to family members.
Ensuring that all voices are heard and
respected presents a significant challenge in

fostering family-centered care.

Impact of end-stage cancer on palliative
care teams

Palliative care teams play a vital
role in providing comfort and support to
patients with end-stage cancer. However, this
demanding and emotionally charged work can
have a significant impact on the healthcare
professionals involved'".

Burnout and compassion fatigue
Palliative care teams frequently
encounter patients who are grappling with
severe pain, distress, and emotional turmoil.
Bearing witness to the suffering of patients
and their families can have a profound impact
on the emotional well-being of healthcare

providers. Extended exposure to end-stage

cancer patients may ultimately lead to burnout
among palliative care professionals”. Burnout
is characterized by emotional exhaustion,
depersonalization, and a reduced sense of
personal accomplishment, all of which can
significantly compromise the quality of care
provided. Consequently, healthcare providers
may also develop compassion fatigue, a
form of secondary traumatic stress, wherein
they become emotionally overwhelmed by
their patients’ suffering. This can result in a
diminished capacity to empathize and provide
the compassionate care that is so vital in

palliative settings™.

Interdisciplinary collaboration

Palliative care teams comprise diverse
healthcare professionals, including physicians,
nurses, social workers, psychologists, and
chaplains. Coordinating care for patients
with end-stage cancer can be challenging
due to the complex nature of their illnesses.
Effective communication and teamwork are
crucial for addressing patients’ physical,
psychological, and spiritual needs. In some
instances, role confusion and conflict may
surface among team members, particularly
if there is a lack of clarity regarding each
member’s responsibilities and contributions

to patient care®”.

Support systems for palliative care nurses

Palliative care nurses are at the
frontline of patient care and frequently
develop profound emotional connections with

their patients. They need robust emotional
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support mechanisms to effectively deal
with the loss of patients and the emotional
challenges inherent in their work. Prioritizing
self-care is essential to prevent burnout
and compassion fatigue. This involves taking
regular breaks, seeking counseling when
necessary, and engaging in debriefing sessions
with colleagues. Continuous education and
training programs can equip palliative care
nurses with the skills and knowledge required
to deliver high-quality care and manage the

emotional demands of their profession™”.

Promising practices and solutions
Innovative pain management techniques
Effective pain management
stands as a cornerstone in palliative care.
The implementation of innovative pain
management techniques, such as personalized
and holistic approaches, not only enhances
patient comfort and quality of life but also
significantly contributes to the emotional
well-being of the palliative care team.
Continuous education and training programs
play a vital role in palliative care, equipping
nurses with the latest skills and knowledge
to provide optimal care. Additionally, training
in resilience-building techniques is essential,
helping nurses navigate the emotional

challenges they encounter daily’.

Psychosocial support interventions
Palliative care teams are increasingly

incorporating psychosocial support

interventions into their care plans to address

the emotional and psychological needs of
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both patients and their families. This includes
providing access to professional counselors or
therapists to address issues such as anxiety,
depression, and grief. Facilitating support
groups for patients and families allows
them to connect with others facing similar
challenges, share experiences, and provide
mutual support. Creative therapies are also
integrated into care to help patients express
their emotions, reduce stress, and enhance

their overall quality of life"".

Ethics consultation services

In navigating complex ethical
dilemmas, palliative care teams are turning
to ethics consultants for guidance. Healthcare
organizations may establish ethics committees
or consultation services to offer expertise
on challenging decisions, particularly those
related to end-of-life care and treatment
limitations. These consultations involve
ethicists delving into the ethical dimensions
of specific cases, ensuring that decisions align

with patient values and ethical principles®*.

Communication skills training

Recognizing the central role of effective
communication in palliative care, healthcare
institutions are investing in communication
skills training for their staff. These training
sessions emphasize active listening, empathy,
and building trust with patients and their

families™’

. Healthcare providers are prepared
to deliver difficult news with sensitivity and
compassion. Specialized training is also offered

for palliative care teams to facilitate complex
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conversations, including discussions on goals

of care and advance care planning.

Holistic approaches to end-of-life care
Holistic approaches take into account
the physical, psychological, social, and spiritual
dimensions of care. Practices such as yoga,
meditation, and aromatherapy are integrated
into care plans to promote relaxation and
enhance emotional well-being. Holistic care
also involves recognizing and addressing the
spiritual needs of patients and their families,
potentially providing access to chaplains or
spiritual counselors'. Furthermore, these
approaches include involving the patient’s
family in care decisions and supporting their
emotional needs, acknowledging the close
interconnection between the patient’s well-

being and the family’s well-being®.

Empowering End-of-Life Decision-Making

Drafting a living will is crucial for
ensuring patients’ rights to make decisions
about their end-of-life care preferences. By
expressing one’s wishes to die peacefully
or refusing certain medical interventions like
intubation or cardiac stimulation, individuals
can pass away with dignity. This process
should occur when the patient is fully
conscious and personally able to articulate
their preferences”.

Currently, only a small fraction of
individuals have crafted living wills, often
resorting instead to advance directive care
plans to guide treatment decisions during

the final stages of life. This trend may stem

from inadequate awareness about the living
will process, compounded by cultural taboos
surrounding discussions of death™.

In the context of terminal cancer
patients, creating a living will gains heightened
importance. However, challenges arise when
patients lose consciousness during the final
phase of their illness, leaving decision-
making authority to relatives and medical
professionals. This delegation may result
in decisions that diverge from the patient’s
actual desires.

In conclusion, it’s imperative to
empower patients with knowledge about
living wills, particularly within the framework
of receiving care from palliative care teams.
By fostering understanding and awareness,
individuals can assert their autonomy and
ensure that their end-of-life wishes are

respected.

Future directions and research needs
Palliative care is evolving with a
focus on personalized medicine, tailoring
care to individual patient preferences.
Telemedicine, wearable health tech, and
cultural competence are growing trends,
enhancing remote monitoring, communication,
and acknowledging the importance of cultural
aspects. Additionally, a holistic approach that
includes social and spiritual dimensions is
gaining prominence, with potential integration
as complementary therapies in the future.
Despite significant progress in palliative
care, there are critical areas that still require

more research and development®'. This

J Med Health Sci Vol.31 No.1 April 2024




includes continued research into innovative
pain management techniques and medications
to optimize pain control while minimizing
side effects. Additionally, further studies
are needed to identify the most effective
psychosocial support interventions for
different patient populations and cultural
contexts. The development of user-friendly
and culturally sensitive advance care planning
tools and decision aids to facilitate meaningful
conversations and documentation of patient
preferences is essential. Simultaneously,
ongoing development of communication skills
training programs for healthcare providers to
navigate difficult conversations and ethically
complex situations should be a priority™.
Moreover, research into the most
effective support systems for healthcare
providers to mitigate burnout, compassion
faticue, and emotional distress is critical.
Additionally, more research is needed to
address disparities in access to palliative care
services, with a focus on ensuring equitable
care for all patients, regardless of their
socioeconomic status, race, ethnicity, or
geographic location. Lastly, research on the
development of patient and family education
materials to empower individuals to actively
participate in their care and make informed

decisions is vital.

Conclusion

Palliative care, as emphasized
throughout this article, lies at the heart
of this mission. It becomes evident that

this demanding field presents a range of
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intricate physical, emotional, ethical, and
communication challenges. The weight
of responsibilities in pain management,
psychosocial support, ethical decision-making,
and communication complexities underscores
the profound significance of this work.

Palliative care holds a central role in
providing compassionate, comprehensive, and
patient-centered care to individuals with end-
stage cancer. The dedication and expertise
of palliative nurses are central to enhancing
the quality of life for patients during their
final journey. Their unique ability to address
not only the physical symptoms but also the
emotional, social, and spiritual dimensions of
care make them indispensable members of
the healthcare team.

It is crucial to invest in education and
training for healthcare providers, including
palliative nurses, equipping them with the
necessary skills and knowledge to deliver high-
quality care. Promoting effective interdisciplinary
collaboration is essential, recognizing that the
expertise of various healthcare professionals
is vital to comprehensive palliative care.
Moreover, creating supportive environments
for healthcare providers to address burnout
and compassion fatigue ensures their well-
being while they care for others. Encouraging
and funding research in palliative care
is a key to driving innovation, improving
pain management, enhancing psychosocial
support, and addressing the unique needs of
diverse patient populations. Lastly, advocating
for equitable access to palliative care services

for all patients, regardless of their background
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or socioeconomic status, is a fundamental

step toward ensuring compassionate end-of-

life care.
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Obesity and cardiovascular diseases

Sarawuth Limprasert
Cardiovascular Division, Department of Medicine, Phramongkutklao Hospital

Abstract

The global obesity crisis remains a pressing issue, contributing to various cardiovascular
risk factors such as dyslipidemia, type 2 diabetes, hypertension, and sleep disorders. Moreover,
obesity independently escalates the risk of cardiovascular disease and related mortality. Recent
findings emphasize the significance of abdominal obesity, assessed by waist circumference, as
an independent marker for cardiovascular disease risk, distinct from body mass index. There
have been notable advancements in characterizing body composition, including visceral adiposity,
which highlight its role as a crucial factor in predicting poor cardiovascular outcomes. Lifestyle
changes and subsequent weight loss can improve metabolic syndrome, systemic inflammation,
and endothelial dysfunction. However, clinical trials focusing on medical weight loss have not
demonstrated a reduction in coronary artery disease rates. In contrast, comparative studies
between individuals undergoing bariatric surgery and those with obesity not undergoing surgery
have shown a decreased risk of coronary artery disease with surgery. This article provides a
comprehensive overview of how obesity impacts the diagnosis, clinical management, and
outcomes of atherosclerotic cardiovascular disease, heart failure, and arrhythmias, including
sudden cardiac death and atrial fibrillation. It also discusses the effects of lifestyle changes and
surgical weight loss interventions on outcomes related to coronary artery disease, heart failure,

and atrial fibrillation.
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Corresponding Author:

Sarawuth Limprasert

Cardiovascular Division, Department of Medicine, Phramongkutklao Hospital

315 Ratchawithi Road, Thung Phaya Thai Sub-district, Ratchathewi District, Bangkok 10400, Thailand
E-mail: sarawuthlim@pcm.ac.th

J Med Health Sci Vol.31 No.1 April 2024




NI
I~3

T5a8u (Obesity) 1Wulsafifing13anin

[
(% a

ffudounaznainraty HaeuTinin Inday
wsvghadny uarilafediudauanden 3nvi
fedanadedogunmlaesin asdniseudelse
I munfienuveslsadau (obesity) wiofwil
1728018 (body mass index, BMI) flendaus 30
Alan3u/ums? Al wasi e denunmztinidu
(overweight) ledudluranaiafeus 25
Alansu/uns® watesnin 30 Alansu/Auns e
dusuuszannsiuniviede lanvuadenuves
Tsnduilosuiinanieiddaus 25 Alandu/ins?
Fuly wazsmuadenunnsiminAuiiodud
wameiiendaus 23 Alanfiuuns? udtiosndi 25
Alansu/uns’ ssansewdelanladnisuseanu
dndnugngiifinsiminifunielsaduilan
gefieTenar 39 viveUTEIIw 2.8 WuAUT1Y'
Snvadaiinnswennsalfaunltuitesifiusuiy
wnudess lueuan %ﬂﬁ%ﬁmamaﬁqﬁﬁmm
dunusiunsidedinieiesay 41 wazdunusiu
AN MisTera 34 SuinANlsANITTUY
wlauazvaendon’ fuiuuds nsvihanudile
Aenfunmvimtinifuteslsasiuiidmwanelse
NNTTUUINLALAE aBALADN NABAIUNYIDENN
nsUsEiug Y wazdseleviannnisantmiin
gonfinuddydusd1edslunisquagiae
wiianlsAsruazdanuduius funi1siduuae
Tuvane #u selsavaenidenaias Nsgady
Yadvasnfonmludaues warlsannuauLden
Tudengs wAUNAHaTITuNISYLEUaNaTe
lsasauiidisanisiinlsaiilanaznasniien
Sufefunmezvaendonunuds atherosclerosis)
AMgialaduman (heart failure) uaglspiriladu
Andwne (arrhythmias) Tnelanizegedany
Funusnuns@etinngiuiusuinanlsaiala
(sudden cardiac death) waglsaialaosuu

J Med Health Sci Vol.31 No.1 April 2024

Fuwda (atrial fibrillation) Juddgy Sniia
galauenuduiussendnen1zduamng
(abdominal obesity) n1siilvsiuaranvesaiony
nelu (visceral adiposity) Laglusiunansu (fatty
liver) #iflneainumdsslunisinlsailanas
NavALADADNAIY

lodiuazanvaseivnzaiely ladiunandu wag
anudeslumsiialsaialanasvaaniden
Dufinsuiuiilsasudinauduiug
funmediuaans agnslsinnu §lieunesesiad
Lsagruulainunmgdiuaams wsegUieuese
finnzdmamandliilsaduideuainnsld
dvdananefiduld Iehlsifiuauedduma
Fualafnunilusasiitmdneglunasiung
arlesunsussiuaudsmsnulsatilauay
waoadaniininfinag Tnslanizegedslunuy
Afdadulusiulusramegeusdviinanieund
Fatuud nnsUssfiuduseulsvenen (waist
circumference) Iuﬁﬁﬁﬁmﬁfﬂﬂﬂ%amwiﬁ
anusausuduanudeddunisielsailoway
vieondeslatiussavBAMINNTY WMEEUsEUR
voaenduiavdiivesusunaluiuusion
wihviesld Sefienuduiugiutannynueady
ek lafiinund Tsailavwaznaenden uay
InIINSIERTINENAY° NMTIALEUTEUIIVDNE?
FaduBnuistadefddysulufunisyssiiu
duUsznouveITme Sniasiiuselmiagnbs
dleldsutunsuszdusuiunane
mMInTInwnsiesufiRnslidazity
nMInTREeEpReNYsEneNfames (computed
tomography, CT) wazpAuLmdnlih (magnetic
resonance imaging, MRI) @u15aUsziiy
drutsvnovvadlutiulusanenazaunsad
anuwasslunisiinlsailanasuasadanls
AAUAINFAVINY (cross-sectional images)

| 109



Turaee) szAuvesTNMeazteliausaUsziiy
Usumsveslutiuuiinasingg 1 ﬁqﬁazauagjﬁu
ofvizmelusemevioogluuinadiaund ng
lusiuflegluuinaiiinund (ectopic fat) Sniin
nmsazanluiuiiaund imsnzlaeunfudaludiu
aavanoglufy fudeu Wil uazndnnile
Tasesrarintu® Felathumaniasdmuduiug
Wit undeanadldlumadeatu egrdlsin
nsfnu s unmuTUTInaluduisiiog s
Fufiomils egnglugesios vieavauvesetoas
neluszdanuuenssiulilulrazau unaz
ITAUVDIATULIANTE LAZLABZIZAUTDIUTNINT
Tusiulusnanie Jsussidiuddny fe isnanunsanu
Uunavedluduazanveseioizaieglugainnii
lusfusoueuiolusfufiegldduiovdsldunnds
2-3 ™ uonannd Samuh Tunguiiiiminiiu
wazillsndauiiu mnflseaulusfuazauvosotony
melulusedudishngt asilenmaiielsalauas
vaendenmnitluaae dunenderafiansandy
punguiidulsaduiifiunvedduund
(metabolically healthy obesity) wiagwu
Usngnisalild e widauuinud iy
ﬂi’]ﬂgﬂ’]iiﬁLﬁﬂﬂ%ﬁﬂ’i’]’JMﬂ&J N91ZNISARAY
faelsndrunguilioly dhaswuidimafiuty
vosszauluiuazanveseiviznelu lnvaziinnu
LANFNITEN T 01 Ayvf waziwasneae’
Tnovaluudaguaeaiflasiuazauvos
adurzaelugeasiiledulussnielaesinas
mulsng Gainazmnedefinedldiunsidade
lagfunenduriiniilyldiinanweanesed
(nonalcoholic fatty liver) Tnefinsillotuazay
ogflususnifuluasinnuduiudiumnudes
Tunsialspilauaynaondenguinediuni s
AMwdname® Snadanuiimeniiniaves
anzmueaTuiiinUnivesfittudniAuie
Hlsagruaziinannisiiludunendududfn’

110 |

agnalsiinu witwdngululegiuazdiliannse
asUldinsiilaunenduiiisseguseniodu
anudsdlunsinlsavilauasraendon uiluug
nerddinuds Wanismsseanatedn Uaeid
TusfunensusiafililfiAnanuoanesedinasd
anannnsiluduaranveseiviznislug
fafuudn msdestunaznisanuSnallutudae
nsdaadilliinnisusudeunginssumsldtin

Tuithenfinnzduamsdodundnnislunmseua

Fuaefiddnyiian
lusuitegluusaiiiauniazainudsddunis
Walsanalanaznasniaan
lusiudtegluteviula (pericardial
adipose tissue) uagfioguinamisiuuanuos
#ila (epicardial adipose tissue) L{’Jublfuﬁuﬁaiui
Tuuinadiinund Faduleduiildsuanuaula
Anwndudruiuun wiaglinsliardinaainy
vosluun e snarn1sviiaueslagu
gosduil wilupunannvanevesunaunte
nsAnwifednldansdinaunuiuegiane
winsaudluuitegluderuiilaszannsonsia
wuldienisnnaenusdrenfinnes dsavny
Hulvfuitegluguderiusiala (pericardial sac)
Im%ag%’fwaamLﬁaml,miﬂiiuﬁa'auﬁuﬁga
NAOALADALAINNATUYIILAZIULIY N1TaTEN
vasluiuludriliianuduius fusaiananis
figetu Jadudedumaialsamlawasaeniden
Larayn1Aves lipoprotein finelwifnlsa
vaendonuAde® Snikdedmnuduiusiuns
Anlsailanazasnidon nziladumen wag
HiudnsnsdeTindnsne dalufuiteguiiim
nifstuuenvosiilasgmneislutuiiavaney
sewinsndnuideorlanazduluvendeiuila
Tneillusfumanignashandussiin Sudhiivds
aslelaladuazialuladidndnssuaidon sy

J Med Health Sci Vol.31 No.1 April 2024




1Y

Tosfunaniianudunus TULdUTDUIVD LD
ANuUladin nhededudu lsAuaunTY uaY

[
a v v

seaulviuluidion Bnviadsdamasioguainmnisinu

FlanaznasndanlagsuLaznIThYIfIv99
= U = v 12

vaonLdanwndluEBlUmIUBNmY

navasn1sUsuasungAnssunslediniidse
lusiuflegluBorurilauszaistuuanvasiala

flvannvarenisdnufidusulainnis
paNMaINgazIsansyaulviuavanaseieny
meluld uwsrmbviinagldanasefina fetoya
drusnnuandlidiuuselovdluniseenindenie
Uszumwelsdin Sathlvluwunvmadientumuueih
maﬂﬁjﬂaaﬁmiaaﬂﬁwé’mwLﬂuixazL’Jmasmﬁaa
150 wildedunnd Afteenedivzanssdulasiv
avauvasetorrneluld uonani msasmiin
frunsiauaassfanusaanseauluuasan
vosa¥orzneluldiuiu® faduud nswuzth
Qﬂwﬁlﬁﬂ%’uwﬁaquﬁmsmLﬁ'amia@ﬁmﬂﬂé’w
MINALAREILAYNNTEBNAEINIEavEILNT0aN
seovlutuiafiavauegluberiuiila adstuuen
vpunla waglviunensulasnee

lodiuazanluadeazduaznisnsiainaesnusznau
YI39NY
wlgwidaud NS TaldusouIeveNen

rutuansyaulviiuvasetnenelulan winisly

dndruszuinadusourveserfudndiudui
Wunslirnudrdniuruauessaniesme fe1a
aglyimsusediulonmaiielsrmlauasviaenidon
Tuounaaldatu’® Wy nslddndiudusouismes
1@I1UANGY (waist-to-height ratio) #5en15im
AREIUTENINNEUTOUIBUDINULEUTOUIIVDS
azlnn (waist-to-hip ratio) 1udiu dun1snsig
Uszavduiililasadndiuvossianie Tidesdu
mMsaTasaenastnouiames Aauimanldh

J Med Health Sci Vol.31 No.1 April 2024

9an319131 N3pAduSsdioneisd mMswAeuuas
USumsennid wensiaeiaua LUl
Fanm AannsashunldiiensiaTaesiuszneu
vaes1anelaneruiu’ Ingaglulanaiifalu
unawdl sadiuldinnsinsedulusuveseiine
neluseidananasaiglisanunsaussiiiy
anudedlunsiislsalauazvasndenldnniy
nIMSlURUtinanteiieses1afe?

Tsavaandonuduazlsanaandaniinlalugdiie
1sAdau
nszuaunsiineliiavasndenudes
\ARRInN"57 macrophage foam cells fuluiiu
cholesterol esters wagin1zazauoylunis
YOINABALADA UAINALALAANITUUIAIVDINTI
weoadendulu asihminiundelsadiuasise
NSTUIUNSAINAIUADIRLARYADALE AT
s Inernumainuanenaln Sesauludanisie
AedudularNIIoNIEUAIY yonanil Tsadau
Faflanuieniieatuiededsmnsuilanay
VaAEeANINLNEY iahwzLﬁuisﬁummﬁﬂaﬁmq
Toduludongs LLavmavmmaSLuLaamm Fann
wenieuvlsvasaEoniimsudetnntuuiy
TnglusuvesetozneluasnolfiAnnseniausia
luraenidentesuavaiusigg vaasene sudu

SnmilsanmnvinliAnviaendenudein wenani

N3LUIUMITNAUTINTLAUNTEUIUNTOBNTATY
284 low-density lipoprotein FvhlsiAnnsudash
vemaendendeulusnie unshenedugiuliu
wuifinnuduiusiusesuluiuludendifinund
laun lmﬂﬁmalsﬁﬁqa logiu high-density
lipoprotein e lushy low-density lipoprotein
7ige uazlsAvnasnUedaTusne Suazdaaduly
Aansudeinvesviaandeniiuiuy
Tsporudsnelminn1svinuRaun@ves
nilanielumasniden (endothelial dysfunction)

111



112

NunNsEUILNTeRNTRTUTRAUN AL MIShEY
Snndwlsisyaulunineenlasinunfinnaluge
fanszvrunsilunalniiugiuiielinasnien
wias Inevdngruiiddsudsdinssuiumsiiae
NIATIVNUANLAUVBINTIVIaDAEDALALALSAR
fRAUNA (carotid intima-media thickness)

TsAgrunulsAnaantianaunaLan

uennlieannnisilvduasandiuiiu
vinandsdunenvesilanarluberuiila
FINANIT9AULT LIADIUSIEIRUSAUANURAUNG
Tunaendonrundndnene Ssdsmasensivaiou
Gonwuiientu fieniilsevasndonuuindn
(microvascular disease) Imamwﬁwﬂmuéﬁﬁ
nsgadiuveaenionlAlsuITVUIRLYT Y
viselalRl TnenalnmsiiislsAiitinannansyiney
FRaunfvemtimelunaonidon uazeraiiuites
funisidsundamislasiadaesasnden
(small vessel remodeling) Felsanaaniden
yuaEniteuduiusfusatianiefiinniy
wazduiusfuaudsesnisialsaiilanas
vaendonwuiy wenant SalinsAnuiinuin
nsasmingaenisuide (bariatric surgery)
fanansatuanlsaviaendenuadalsuisuundn
ladnaay'®

n1sitadelsavaanidandialalugUlslsnday
msUssiulsanaendenilaseisily
Tonsisanemuludiiflsnsaudy aziidednin
s[,umimJamamﬂﬂdﬂﬁjﬂaﬂﬂ"alﬂ {loesnen1snsa
AUl ilee9azuanaldlaidaiou Snsts
N13A519AENNTeRNfaInNIeRaznutywIan
nsfifUaseenusdldliiiiosme e1aseiiany
wilesdreninung Tes1invesnisudusienig
wIansranefiiinUnfvesiileesaies’?
Fruudn msnsiaseisau liinendunisnse

ManYmansiundes nsnsemlasendudes
azﬁaummﬁqw‘%amimaaﬁaaﬂﬁlmmmﬁﬂiﬂﬁﬂ
SUAUNTERNMISINIENTENTITE 81399281
nsUssidiufthefirnuusiugiinndt venaind
N1SAANTDINI8NTATIVIRSEAULAaLG LT
naeadoaLAslAlswIT (coronary artery calcium)
LALNINTIANABALEBARILAMENTANANSTIULES
saufulenaisgaeuiames Aaiunsaldlunng
adelsavasnidaniilalaguiy agalsiniu
nsandnasnideniiila (coronary angiography)
feitunesgulumsnsaiedumitnsgady
vaaaendeniilanarAujuLsIvelsn

nsuszliulsaviaandanialalulsnau

adulWATa

Asfidsrniuauefie nsiilsaduiinasie
Soyanamdulniiilaluannnateusediu i
adunsivilagnauligedu insreinisend
vounszimiluvaiifiheegluviueu nsiivila
Fndudasrhauannnitauialy wiesvezng
syhddninsafisuduanaliindumlefiinnnh
Auly sevmmaniaailinmmsaenliih
Wlatianuluaranudwnizanas IneudiUae
Tsadiidlsanaanideniilasiudeazaninse
f333NY ST-segment depression Toniou
auvhly wigthelsadruifissdudugduludengs
AoradumgyinliiAin ST-segment depression
Toduiu® daudseiunisnuiivesila
nosade (left ventricular hypertrophy)
wignulugvaslsndauninnineudidniing:
Unf Fainann1sifdadedaeg voltage criteria
9 T windunulddesamniuieufisudu
msnsaseadudssazriouiila ns1zlugvae
Tsmdrutnasiimsdomeshilaluwnu faduwd
nsdenlginaminisiiads Cornell criteria 92l
AVIUNZALINN TN DU

J Med Health Sci Vol.31 No.1 April 2024




N15AS29dusIanINK1AR 28
29nA1a9n18 (Treadmill Stress Test)

PO PIIa e, R AT T S ae At
wnangluftelsadau fanranindediolunis
wlanaauinUnfvesaaulniiwiledides nns
senfdanefienavhldednediin wsznisvheu
yassvuumelaiildund desdalunisudusine
waznseanefiiaundvesila Taegtaelsndu
nangAuliaIN15089nMNaINIBIUTATINITIAU
vosilagildiedosay 80-85 muiindsasiiu
Sudwaronisulanaiiedadelsanasaiion
sala wenanil fuaweraazdomyansiadag
wpaduiliRedosiulsavasnideniile 1wy
nstanen Wudu egnalsfinig nsmsaaiiifldedn
unsvaneLazasnsalinanisnIafigndedldly
Auaelsarudiulng® Fadansuusiiidenld
Wudsnsnsiausne

AMnsSsAunusiviaesEuunIouenaLsd
ABUNLADS (Single Photon Emission Computed
Tomography)

Single Photon Emission Computer
Tomography 38 SPECT @ansalglun1inga
saudunstvgUaseeniidinie ligivene
wiaonLdean (dipyridamole) viselvignseruiila
(dobutamine) Al¢ Fslugtelsagrudndusios
195U tracer Tuﬁummﬁqaﬂ'ﬁmuﬁﬂﬂ Snwans
asaiidesiialunisulanadie ssinaw
9INNSTUNMUIBITINTYSauLasiduy vl
AUNINYBININA DAILaTAIINLLUETUNS
advanas datuuds msidenldans tracer 1
mmsamLLasﬂé’aﬁﬁmmlﬂuma%umwﬁqa%u
szgredesnnuuiulunsidedulaaty Tne
asUudidldmaidonnsan SPECT lugflhedifiail
wanesnnnd 35 Alandiiuns’ §lhenguilas
Bonnsnsiameisau damseennisdssuy
pren1sUanelngnsau (Positron Emission

J Med Health Sci Vol.31 No.1 April 2024

a o

Tomography %38 PET) azanansalinisidady
Auiuganin

PET Rubidium

31339 PET Rubidium agiialigedis
$ovar 91 wardiamudimeaeisdanas 89 Sniis
faanunsansiunansialasingandt fuielasu
Sedtionndn uazldnmnsmsradisinaningsnin
Sowioufunisnsia SPECT Jwilsianuusiugh
Tun93fiadegandh uenantl Saiideyatmnna
masTadulniiuds fleesilenadsdinain
Tsartlatosun? Snvislumsnsia PET azdae
Amwnslvadeudonluraonidenwndlalsuis
(coronary blood flow) lanae %n?ﬁﬁ’;mﬁu%@ga
myiteduarnimensaiedsaldnniulasane
ogsbslutheiiflsanaonidonrialaranudy
(triple vessel disease) wazgUlsiiilsnves
nasaldoaLAslugaEIudY (left main disease)
fatfuuda nMsnsaadae PET Rubidium Sy
MsTIIMenYmaniaede simnzasilugioe
lsadanuduegnaunn

nsnsrenaudssaziauile

msmmatwheidednfaegthduiie
Tsaeu usanansavihlaluithednilve Tnensiala
uuuldennssiuilavieldnseontidamerls
Srtadafisalaigs lifoadetused uarliidnia
Boswhmiindndae aghdlsinu wansnsrade
Tilfnazduiudamauagiiag fanuansn
Tunsnsivvestinsrauasnmvessislafienalaiil
anudaiauunidn Tagerafivnunainguieis
lsamaiumelasindig auInve ANl %o
maedeulmveniilavarmele

nsnsrenauwimEn e

MsmsranduLsimanlnignle (cardiac
magnetic resonance imaging %38 CMRI) 917U
nsnseAuliAnANeSEA raInTaUTEEIuNg
Ivadsuvesidongdrusineg vesinla msdushil

113



114

HaunAusnatuiloriladiunieg dadiunns
Tushvewnlarioswneg wavaninsauseduunady
Tunanuiilowilalase FsamnsaUseiliunauss

Tsaoruniiserlanianududeulannin Inediuwg

1159593 CMRI %38 PET 9siAuadngnieiu
wzdumsmsatlinmiidnanmwguayanaiu
frasionT1sulanansI9ueeuIN UiN159I9 CMR
witohimonimindisulfeaiouasdueus
glusdvaaedos Fuhliuelsedrufitimn
wniulunsefiduseuisvenoduiniiuly
aglianunsadrunisnaald dedduey iy

o w

Fosrinvenaiodlunsazaodududdey
N13M52ANADALADANRD laRBLaNYLSE
ABNNILADS
Wudnuiadsfiausalsuenyiunm
axnsulunaemdon (plaque) vanuuifuaglaidl
dhulsenouvesiiuyu Bnserndasiiselon
ogaBdlugfinelsndniilsifonns limeldiuns
adelspinlanaz vaondeninneu Lagn15nI9
seIsdulllddoazudaau vielunsdiinanis
n31aRaesaudamudaudstueinismianidn
18A15M599IMILAU coronary calcium score
Wumsussliudiinameniulurasaideniayae
Uszdfiupnudsslunisiinlsanasndontala
#IUN15M329 coronary angiography feLaNwLSE
ABNTIILADTITYIHUTEIUAIUTULTIVDINTAY
TuvaeniFenuadlalsuuasussiliuguaudives
aznSuld weilfinsAnuniinuinsmsiawunendu
lufid1uusznovvesiiuyu (noncalcified
plaques) 1Juanudsdlunisiialsailauas
waaadengsnimMInTanuluiuarauvesefee
meludnde® egnalsfnu Suldedriniiddy
maamim’mﬁiuﬁﬂwimé’au WNSIZAMNINYDY
mwaumaaaqLﬂuammuﬂamumumamwawu
warvaznudyarnsumulduiniy venani
asfuLaidaiiioUsziiunugulssuesnisiv

Tunaeadeauasialsuisoradnlulunasniden
tosninfimsandu mefiaelsadumiedid
amzdminiuesinisnszaeveadenluny
waendendiutarsunnindiunatsais dadu
dndufiunnninffuinund Fafesudanade
auszsiaseds aghslsfny msasadiedaiis
Humsasiafifeuiliuasd negative predictive
value figausiozmsralugfiaelsadufn
NNIANTIADALRDANA [AMBNISEIUINILD
nMIsnTIAvandenlamensaIuiila
%39 coronary angiography ddedinuinunglu
funelsadau Taoidudesmamaiadivinldnm
Seanilednunmsavlsivangay ilvinsudana
Mmlaen %‘Néfaqa‘jmaﬂ%’umﬂ%izﬁu%’aﬁﬁqaéﬁu
Gegondawaliiaasuazinvinansldsused
Wt Snedallanudsdlumsiinne
WNINYRULINATIMIEY INSIZNSUNL T viaanden
p1avhlameANeInaIun Jedlauugilmden
nsenuilesnuvesnidenunsiitesio radial artery
ws1zazdiannudsdunisiinnzunsndou
touniiudn uawilselevilufUaeilamnsa
uauslsunudne Seviliiiaavannsats
Fansslgviuiinendsnisyivinants uenani
lassasienfedlunissessugUielsndiuidu
Fosriniiddalunsidennsiadedatduiy
nMsnTvsaneLnmeluvaendeniila
AMsAsIauUUansavinlanainmane
wiatlA LU intravascular ultrasound 138 optical
coherence tomography Dudu Fetneuseiiu
Ighadossinamenduluvasniden dnuarved
AYN3U MISTEYURIRTNIULATAMEL LN
NITUANTVDINENTU LAZNITIOUAUDINDNITING
finsAnwfivaeduduiinisnsianudneney
nzniulunasaidennuuifininudesgs leun
positive remodeling, spotty calcification wag

low-attenuation plaque @afianudunusiuasil

J Med Health Sci Vol.31 No.1 April 2024




wamefivtuwasfuledodsdunsiinane
néaorlevndendeundudie® nsasae
Uspifiudeitmandsndugeddanudesng
vosftuunmdngan Snvidluusiazineinfiiden
Jadsunnaneiu Jsdndudeadonlivangauiu
Atheusiazae lnedsaduanientannuiiasiu
Tunsiialsavaentoniilavesithe Tiuiuysediu
Useleriuazauidesinsnsiasie

msguagithelsaviaandonvinlafidlsadiusaude

Obesity paradox

Duinsusuailsedruduiedodesd
adglunsifinlsavitlawasiaeniion imseglae
Tsednuinifnlseilauasviaenidenlueneiitiosni
wardiFntduntauiily eghdlsfnu fnsdne
Finuisiinaniewasanene Tuesiuszneuves
$umevesdiifinnzindnifurdedihelsadiu
navlusinnuduiusiveinisveslsaialanay
naaniaen” Usmgmsaﬁgm‘%aﬂdw obesity
paradox Fanamdwunnlunainuatenisine
Tutagtu Ineuwsiaedalianunsneluiemenanes
mafedmngmanilduidn uiduivguiien
\Reuileatuoainanit (lead time bias) 52
fhowaniarldfumsidadelsavasnidoniila
§faustangdaviooningfidimdnund denals
I¢sunspuasnulsadusfuaudmalidutiads
5UNIU (confounding factor) lun1sAnwla
Snvasziumuuiusmehuiilauazvaenidon
vosgenglpyoinnizdmaionaansn1siny
Tsevaendenalafiing uenani dafimsihiawe
Usingn1sal “lean paradox” Bndy e
nauTifidnanulusiulumeuarddviinaniem
foradhutedudesdumafslsailauasvaoniden
A uiu

J Med Health Sci Vol.31 No.1 April 2024

msammmnuasanudedulsavaenden
#ala

mMsvsuUBsunmssniuiinanusate
anthmiinuaziiusslemianaufisunilungulse
WAUaaN (metabolic syndrome) tagAuRaUNG
NWNYITEAITINYIFNE) LU MTONEULAZATYINU
AnUnivemdsuluvomannidon Wy msshda
dileantmiin (ariatric surgery) Eh/3smsasimin
lsuselevidmanlunisdnuiiiiumn Tnewuiy
nsrdaiieamiminaunsaansnsinsinlse
mMemlauarviaendon Laranonsnsidedinlea

2628 | INANITS AW

1NNINTS NS LIHGR
Fremsldeialunsanemaniosiiselov
Yesninniserdmitoantivtn walyledysdin
nssnwinenishidnarlifivsslowd Ty
nansAnwluuioresungldnnuansade
Linsdunsambwiinvesnduiilalldsumsengn
Foilgeendn Fsantminldiiies 5-10 Alandy
Tunsiinguitnuenisidaanunsoanimiin
adlgde 1040 Alandi wenannt FmuhTedeides
9uq Tunguilldsunssnufenisiidndana
lpunnnindnaie
Uszlewdvasnisantrndnlugiae
Tsavaealdaniila
Tnevhludhmneddresmsantmiin
Ao ieantminuessnenisuazannsndnw
dvdniialilussesen wieethelesldmsayd
thutinuisuandn feduudh §inelsesuddins
Tasumsuszdiudviiinanisuazlduseuiaueaed
LﬁmLﬁamiﬂixLﬁummgumwmmwﬁmﬁﬂLﬁu
vizelsadulundusnadadeavindu urensldiie
MsMaRUNsSnensanuminlaiusEavsnm
TnensUsudsungAnssunisfuuseniuenmis
Adunilstadoiddy Tunsinuf@isudsenu
pIMsUAmesIsiiley (Mediterranean diet) 19u
Anuald Sofivlidnd Tunse daudenwds

115



fuudawis WWudu awnsoanlenianisiielse
vlauazviaenideniluiiifiaudesge” dwmsu
Aanssumnenelaglanzegnedaniseaniidanie
fanunsatieriinaaldedugau iun1sieny
YoNtsvaondond1ulu LaranAINITENLEUAIN
Tneasfrnudniudlufussiunmsamimiingngne
drumsldenfunuindeyanisdnuiifaindia
Tulagtufe n1slden liraglutide TugUaeiumnu
ginfiaes Faaursatrzanloniaialsaiila
wazviaenden snadisantminlasndae®
daum?ﬂuﬂ 16 lorcaserin wag naltrexone-
bupropion LLﬁf\]zﬁsﬁamuamiﬁﬂmﬁﬂﬁﬂidaﬁnﬁ
lunmsaslenaiinlsailauaznasaionsging
widslsllsdeaguiitaiou Sedadnludosinig@nun
seillossioly egnalsfiny ar Jagduduingiu
fuitinnsantminaaedsnisundaiinagavan
lemanisiinlsarilanazvaenidonlaagnsdniau
Fananluudludoneuntni

N13Y8189ARAREATR1IAI8UIARULAZYNAIN
TugfUqelsaday

nan1s3nenluszezduy

fiteyansfnuitlituingielsndn
Famzndunievnlanadendounduasiisns
msLﬁa%ﬁmﬁqaﬂ’jw WALERTINTSIANLRBRDEN
fignan Lﬁmﬁwf‘ﬁ’u@'ﬂ’mﬁiﬁﬁﬁﬁmﬁﬂLﬁu”
TnegUreiilsndrudndudeddsrozinalunis
VSusndumsudeinveadeniinnnnit uenaini
faildeyainuinglelsnsuilasunissnuse
Fmsweveendenidlameusnquiarinainiy
agillenannnnzunsndeuunnni ldinedu
amgleneideunausuinainnislasuasiuues
(contrast-induced nephropathy) wi3eilaud 1y
soalasunslenle Laznmzunsndoumaviaaniden
Tnslanized19Bmasndonuwnsudiiueindy

(femoral artery)”

116 |

nan1s3nelusTezen?

Juaeifidvdunanieiinininfnesd
wensallsafidnindedisudugiaelsndmied
dhuindesiiuld® Ineanudsdunsiialsanis
vlauagnaonideniiddgazwuldgauiniile
Aeddviiinanieteundt 18.5 Alandu/ung’
wazannan 30 Alansuiuns’ Jadudnvuy
AMUANNUSLUU U-shaped Uasszauduiiananiy
Audnsinisidedinuaznisiinlsaiilanasy
waonLdend1 wiktheaglasunissnwimens
YeevaenLianIlanaINAL

msshwndeendhunandentufihelsaaanidon
wala

fhelsndhusinasinmedeeniuindnden
saudhe \ilesieiiodelutiu (adipose tissue)
A1UN30ATNENINTEAULaETRSIUUIA N A8 YTn
fifnaneniensanarnedaunonsvnauaes
naaEen® uenand mﬂ;jﬂwﬁquﬁwma
Tudongeuariiofedugduiindie fdwaliidinig
\mgdhiureandnidonunnnituni deilugnis
hanendndenunntu dduudt fuielsndiy
fi¥udsznuen aspirin azﬁqwéﬁugq platelet
thromboxane l#anas wonanil iioseie
Tsavuazdidgninisvinauvesnilinaoniien
Gf?uiuﬂmJﬂﬁaQLLé’aéumﬁUﬁﬂﬂazﬂ”uié’ﬂLaU ORI}
Annsldindadenfiunnnitauiily deal
feelinisasiaunanidonuinuazlsInnsasg
cyclooxygenase 1 gavinadudumelinisvianu
veunamdeniiiieateaiu thromboxane Hush
16157 szNnJuaﬂmmmammw'ﬂmqmmaqm aspirin
anas ﬁmmmﬂm’auiﬂmmmaﬂum aspirin Whi
LLG]ETWﬁ‘U@QEH clopidogrel kag prasugrel fanas
Wiy egnelsinin lunsdlveadUqelsndau
Alildfingulsamniuedniaudieazdaaunsn

MOUAUDIAREINGY thienopyridine ginI1{U3e

J Med Health Sci Vol.31 No.1 April 2024




Tsduiiingulsausmueiniausne wazdmeuaed
Lﬁﬁﬂ@’ﬂwﬁiﬁﬁiwﬁ’auﬁﬂﬁw Je1ausuenlen
AR UeAniimNLdITLSTUNsTuds
AMsYnuvRLNaaLdanNINnINfutiIane >
dmfuenlungu thienopyridine filamuanadisiug
sywisdviinaneuazeengnsvese Tnegtae
Fillsndulallatimsioeniiunnnineenadiduddey
agalshniy ‘ﬁaz&aﬁmm’rﬁwﬁ'uﬁLﬁ'wﬁaaﬁu
A1sFIunEAEenu1nnIsAnw Rl uaLEn
wanensinen snstedaiiannudnudlunanis
Anwdae Fefuuds Tutlgiuiedsllideasy
FFaaulunmsuuzihnsdensuaznisusuaun
voselugthelsndu

Ms3nelsanasntaaniilanien1suinn
Tuns@nwikuanlsiieanuingiae
Tsaduiiilsanaandaniilonazidnsunissn
PIBNINIARA (coronary artery bypass graft) 2wl
gnsnsdeinlulsimerualiwandisaingde
Fahaindaund widmuiniiuusliunsdedin
Tulsemenunadesninandae” wionaesuiels
31nUINN158d obesity paradox Fana1ITIemY
athalsiinny windidsiunaniefiunnduly wu
1A 40 Alandu/ns? Adadesronsidedie
Tuiiawmmaﬁqqm'wQ’ﬂwﬁﬁﬁmﬁfﬂﬁwﬂa”
anwagANNdUTUSfanaIududnumraIy
Fuiuduuy U-shaped wiagflunsnisfinwiifing
Taugstuog e drunnsunsndouiliiniy
MEVRINSHAA MekA Agladuwian N5y
vadlduman waziladuiindamedy wuin
flonafnuniuduiusiulsnsau urnie
uwnsndoudue 1w lsaviaenidenauss msvaden
vosndmiilerile uarnsildeneenmendmhsimmiy
Az ldfimnuduiusiulsaeiu® dwumsiiannig
amL%aLmaNwﬁmu’%nmﬂiz@ﬂwﬁﬂaﬂwwulé’ﬂaa
Tufelsndausnnaindtieddimiinund

J Med Health Sci Vol.31 No.1 April 2024

TsaladanadlugUqelsadau
navaslsagauiifidenisinnuvasinla
nsiilodelutudiuiueoziinas

NINTILALNIDDURDITLL LneN19nsIazdINans

windrumilovlouaznasaidon drunisden

Jrdmanalsnsausneg Aiflanuduiusiulsadiu

yenand ilaidelutfudiuiudwihlfiannis

Wasuwlaswesszuulvnaisuladin soulus

nsiiv3anpsidenfiinndy dwaliuSunanden

TulasnTu wasarudunuwemaonden

drutananas Snvansiiiledelusudiuiu

Hadswalinnudulafingstuainnalnnisnszsu

ﬁgﬂizuu renin-angiotensin-aldosterone L&y

sympathetic nervous system mniin1sasas

voslvsulundranilemile deuvinlififamsin

Tundranileile Fedamalinmseaneiveiile

Raunfuaziinnigialaduinainiuun winig

Juvesiileasgunfeginiu (heart failure

with preserved ejection fraction %3 HFpEF)

Snvamsilutuarauuinaiasuuenvewile

(epicardial fat) Adswaliinngilaauiman

i Inelsaduuazlsnsinsie vesteidy

Yasuideslunmsinlsavasndenunuds den

Aefivasndonundalsuiiazilinisdusives

Wilawgasluse awdannziladumainuud

138A77 heart failure with reduced ejection

fraction ¥se HFrEF laltuiu dulsasinunseens

WU UMY Lsauaunsunsenisueaniela

yauzndu Adutadeidesiiviliiinmnusy

lunaenidonuniangauaziinneilaguman
vpsmlariesarsvmuanlanie lnenalnnisiin
lsauaunsulugUiglsngiuinainvaigaive

Toun nsazauvesladuusinunswas 1Ly

mela dwalifnnisfuiavvesmaiumela

1nense anUSunsinesiuvesUen I1NAN1SYENY
vpslonuugmeladl wazduilminnsivwau

117



118

NI YeU FidimademsuaniUdsusandiau
lufivsgansnn gﬂﬁ’ﬂﬁﬂ’aﬁiiﬂéjﬁué’ﬂﬁﬂﬂi
LU%s;JuLL‘anaqizuwizmmﬁauﬂmaﬁmmm
nsmela Tnenisanmnuladenisiiiuduves
sysumdueulaeenludludendnge uenani
faufnnsdeaunavesaslunluime lnewnnie
nsannrailavessesluy Leptin fimunuszdy
auinarnslamdnu Sedmalilsadiuugas
wazAndymmsmelasswinensusuanntuly
dneg®

Tsadaunaznizialaduan

Tsadauldldutladodesdidfasonis
Walsaanusuladings lsaialanaznasniion
waznmzndiiorlavesdrsdnevuinu ud
Fuduiladeidusiiddmannlunisfnnneiila
auwan melsagiuinaldeneanisyinanuvesiila
Wosanadne Taslanisiiosnisveneiivesiila
TnglillafsuAssaudvtiunaniewtiuiduiug
AUASIANNTIEITTIANMAT UWALEUTDUIIUDLDD
m‘%aé’md’auﬁuiamwmLmﬁ’ummgaﬁﬁmﬂﬂaﬁ

fanuduiusiunsiiannigiladuvaiigunuy
Tnenngduamaiuiinalasnswiendiiionla
Tumanedu sansvhldismsuundvesyad
nduewilafifinund nsiiewsialunduile
WD UaEN1INTEAUNTONLEURNUNTEUIUNITANE
Snansiflesuazaniiiaduuenvesiilauas
nsilusfunenduiduius funisiiiausuins
Tumslnaieuveadon uazmssniauiaznszdu
THiAnvaendonudmamn deneiagawdusiay
danalinistuidonvesiilaluudasafauiiniy
widinalviinLsuaTenranailagauaziinnis
vinduresndnierle aurilmAnnisuunsy
v8911la% 898199 19m1Uu1 (concentric left
ventricular hypertrophy) wazAnnsasuulas
lassaisvesiilaesdedie augavingyinlv
nsviauvesilavansdusan avnisraned
voslaugas faaguluguil 1 (Figure 1) Tag
Toyadagtiunudn nisiidedutanisfigety
inaznallin HFpEF leunnan HFEF®

J Med Health Sci Vol.31 No.1 April 2024




Myocardial fat deposit
& insulin resistance

Autonemic dysfunction
Altered heart rate variability
1 Cathecholamines

H

Y

Altered contractility

Insulin resistance &
0, demand

Cardiac conduction defect

1 Peripheral vascular resistance
& insulin resistance
in smooth muscle

T Heart rate

in skeletal muscle

Altered metabolic profile
(inflammation, insulin resistance,
hyperglycemia)

T Traditional CVD risk factors
(dyslipidemia, hypertension,
type 2 diabetes)

~
A

Natriuretic peptide
modulation

v

Liver steatosis
(1 de novo lipogeneisis,
T VLDL secretion,
1 insulin resistance)

Adiopocyte dysfunction
(T Leptin,
altered lipolysis,

1 insulin resistance)

A

Heart Failure

t

Mechanical effects of
abdominal fat mass on
chest wall &

1 intrathoracic pressure

1 Ventricular filling pressure

* Hypoxia

1 Pulmonary artery pressure

A

Obstructive sleep apnea
Obstructive hypoventilation syndrome

RAAS activation

(T blood volume,

1 angiotensin Il
1 renin)

Figure 1 Pathophysiology of heart failure in obesity (adapted from Rodriguez Flores M, et al*)
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Abstract

Telemedicine, encompassing various remote healthcare services, has witnessed rapid
evolution with Telenursing care standing out as a crucial component. Leveraging advanced
telecommunication technologies, telemedicine transcends geographical barriers, offering
improved accessibility, patient convenience, and satisfaction. This transformative approach
contributes to reduced healthcare costs, expanded outreach to underserved populations, and
the efficient monitoring and management of chronic conditions. This article extensively explores
the array of telecommunication technologies integral to telemedicine, including video
conferencing, remote monitoring devices, and mobile health applications. By delving into the
functionalities and benefits of these technologies, the narrative emphasizes their pivotal role
in delivering remote healthcare services. Moreover, it scrutinizes Telenursing care’s significance
in providing health education and self-management support, underscoring its role in empowering
patients to effectively manage their health conditions. The exploration extends to the challenges
associated with telemedicine, addressing issues such as privacy and security concerns,
technological disparities, legal and regulatory considerations, and patient acceptance and
adoption. As the article concludes, it propels the discourse towards the future of telemedicine.
This encompasses potential technological advancements, the integration of artificial intelligence
and machine learning, the global expansion of telemedicine within healthcare systems, and
collaborative initiatives between healthcare professionals and technology experts. In summary,
telemedicine, driven by Telenursing care, has metamorphosed healthcare delivery, promising
a future marked by enhanced accessibility, quality, and outcomes.
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Introduction

Telemedicine, with Telenursing care at
its core, stands as an indispensable facet of
modern healthcare. This transformative approach
facilitates the remote delivery of nursing care
and services through telecommunications
technology, eradicating geographical
constraints™*. The ability to assess, diagnose,
monitor, educate, and support patients
remotely highlights the improved accessibility
to healthcare services, cost efficiencies, and
better patient outcomes™.

Evolving technologies, exemplified by
video consultations and remote monitoring
devices, foster efficient communication and
patient engagement. However, the introduction
of such advancements also brings forth
challenges, including privacy concerns and
patient acceptance, demanding focused
attention. The prospective landscape of
telemedicine shines with promise as artificial
intellicence progresses, global healthcare
systems expand, and collaborative efforts
between healthcare professionals and

technology experts intensify.

Understanding telenursing care
Telenursing care, also known as
telehealth nursing or telemedicine nursing, refers
to the provision of nursing care and healthcare
services remotely using telecommunication
technology’. It involves the use of electronic
communication methods, such as telephone
calls, video conferencing, and secure messaging,
to deliver nursing care, education, consultation,

and support to individuals or groups of patients’.

Telenursing care allows nurses to
assess, diagnose, monitor, and manage
patients’ health conditions without being
physically present in the same location.
Through the use of technology, nurses can
remotely communicate with patients, provide
medical advice, conduct health assessments,
assist with medication management, offer
emotional support, and provide patient
education.

Telenursing care offers several
benefits, including improved access to
healthcare services, especially for individuals
in remote or underserved areas, reduced
travel and transportation costs, increased
convenience for patients, and the ability to
deliver timely healthcare interventions’. It can
be used in various healthcare settings, such
as hospitals, clinics, home care, and community
health programs.

However, it is important to note that
telenursing care is not meant to replace in-
person nursing care but rather to complement
it. It is most effective when used in conjunction
with traditional face-to-face nursing care,
allowing for a comprehensive and holistic

approach to patient care.

The growth and importance

Telenursing care has experienced
significant growth and is recognized as a crucial
component of modern healthcare. It improves
access to healthcare by eliminating
geographical barriers and addressing the needs
of underserved populations. Telenursing plays

a vital role in managing chronic diseases
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through remote monitoring and virtual
consultations, resulting in early detection and
better disease management’. It offers cost-
effective solutions by reducing unnecessary
hospitalizations and travel expenses.
Telenursing enhances patient
satisfaction through convenient virtual
consultations and empowers individuals
through education and self-management
tools. It optimizes resource utilization and
facilitates collaboration among healthcare
professionals. Telenursing care has the
potential to transform healthcare delivery by
providing accessible, personalized, and

efficient care to a wider population.

Benefits of Telenursing Care

Improved accessibility to healthcare
services is a key benefit of telenursing care. It
breaks down geographical barriers and enables
individuals in rural and remote areas,
underserved communities, and homebound
situations to access healthcare conveniently.
Telenursing provides virtual consultations,
diagnoses, prescriptions, and follow-up care,
reducing the burden of travel and ensuring
timely and appropriate care. It is particularly
valuable in emergency situations, providing
immediate access to healthcare services.
Telenursing also extends healthcare services
globally, allowing for medical collaborations
and knowledge exchange. Overall, telenursing
improves health outcomes and promotes
equitable healthcare access™.

Enhanced patient convenience and

satisfaction are important outcomes of

J Med Health Sci Vol.31 No.1 April 2024

telenursing care. It offers convenient access
to care, reducing the need for travel and
minimizing disruptions to patients’ lives.
Telenursing reduces waiting times, providing
prompt access to healthcare services. It
expands the availability of services, offering
flexibility beyond traditional clinic hours.
Telenursing focuses on personalized and
patient-centered care, fostering open
communication and stronger provider-patient
relationships. Continuity of care is maintained,
even for patients unable to visit in person.
Telenursing empowers patients with educational
resources and real-time monitoring, promoting
active engagement in their care. These benefits
result in increased patient satisfaction, improved
outcomes, and a sense of empowerment’.
Telenursing care has the potential to
reduce healthcare costs significantly. It
achieves this through various means, including
minimizing hospitalizations and emergency
room visits by proactive monitoring and timely
interventions. Telenursing optimizes resource
utilization by extending healthcare services
without the need for physical infrastructure
expansion. It reduces travel expenses for patients
in remote areas and provides cost-effective
follow-up care through virtual consultations.
Telenursing’s focus on prevention and early
intervention helps prevent costly treatments
and improves medication management.
Additionally, streamlined workflows and
enhanced communication among healthcare
providers contribute to cost reduction. Overall,
telenursing care offers a cost-effective solution
that benefits both patients and healthcare
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systems, making healthcare more affordable
and sustainable.

Telenursing care offers significant
benefits by expanding access to healthcare
services for underserved populations. It
overcomes geographical barriers, allowing
individuals in remote or rural areas to connect
with healthcare providers through remote
consultations. Telenursing also addresses
limited healthcare infrastructure by utilizing
telecommunication technology to deliver care
remotely. It helps bridge healthcare workforce
shortages by extending the reach of healthcare
professionals through virtual care. Additionally,
telenursing overcomes socioeconomic barriers
by providing convenient and cost-effective
access to care, adapting to different languages,
and offering culturally sensitive services.
Telenursing goes beyond direct care to include
health education and prevention efforts,
empowering underserved populations to
make informed decisions and improve their
overall health. In summary, telenursing care
plays a crucial role in expanding healthcare
access, reducing disparities, and improving
health outcomes for underserved populations'".

Telenursing care enables timely
monitoring and management of chronic
conditions through remote monitoring, virtual
consultations, medication management,
health education, early intervention, and
personalized care plans. Remote monitoring
allows healthcare providers to track patients’
vital signs and detect abnormalities in real
time. Virtual consultations provide a convenient

platform for patients to discuss their conditions

and receive guidance from healthcare
professionals. Telenursing supports effective
medication management and empowers
individuals to actively participate in self-care.
Early intervention and preventive measures
help prevent complications and hospitalizations.
Personalized care plans consider individual
needs and enhance patient engagement.
Overall, telenursing plays a crucial role in
improving health outcomes and quality of life

for individuals with chronic conditions'*.

Telenursing Care Technologies
Telenursing care wutilizes
telecommunication technologies to facilitate
remote interactions between healthcare
providers and patients. These technologies
enable real-time communication, data
exchange, and remote monitoring to ensure
effective delivery of healthcare services. The
following telecommunication technologies are
commonly used in telenursing care:

Video Conferencing, e.g., Platforms
like Zoom, Microsoft Teams, and Cisco Webex,
allows face-to-face interactions between
healthcare providers and patients through live
video and audio communication®. It enhances
the provider-patient relationship by enabling
visual cues, non-verbal communication, and
personalized interactions. Benefits include
improved provider-patient relationship,
reduced costs and travel time, and minimized
risk of exposure'”.

Patients can communicate with
healthcare providers through voice calls, like

Telephony, allowing them to seek immediate
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advice, discuss their health conditions, and
report any changes or emergencies. It provides
adirectand convenient means of communication.

Mobile health applications on
smartphones or tablets like MyChart,
HealthTap, and CareZone, allow patients to
monitor and manage their health remotely.
They often include features like symptom
trackers, medication reminders, appointment
scheduling, and health data logging. Benefits
include active patient participation, improved
medication adherence, and enhanced health
literacy™.

Remote monitoring devices, such as
wearable sensors and specialized devices for
monitoring vital signs and specific conditions,
e.g., Fitbit, Apple Watch, and Garmin, as well
as specialized devices like glucometers and
blood pressure monitors, can collect patients’
health data remotely. These devices transmit
data wirelessly to healthcare providers for
continuous monitoring and timely interventions.
Benefits include timely interventions, proactive
management of chronic conditions, and
improved patient outcomes'.

Electronic health records (EHRs) like
Epic, Cerner, and Allscripts, are digital
repositories of patients’ medical information
that enable secure storage, sharing, and access
by healthcare providers involved in telenursing
care. They facilitate comprehensive
assessments, informed decision-making, and
seamless continuity of care. Benefits include
improved care coordination, reduced errors,

and avoidance of duplicated tests'*.
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Secure messaging platforms like
TigerText, Voalte, and Lua, as well as email,
provide a secure means of communication
between healthcare providers and patients,
ensuring the confidentiality and privacy of
patient information. They enable asynchronous
communication for non-urgent queries or
updates, enhancing patient engagement and
ongoing care management"”.

Store-and-forward technology like
eConsult, DermEngine, and iClickCare, involves
the transmission of patient data, such as
images or diagnostic test results, for review
and analysis at a later time. It facilitates remote
consultation and collaboration between
healthcare providers, improving efficiency and
access to expert opinions, reducing wait times
and improving access to specialized care®.

These telecommmunication technologies
enhance accessibility, improve patient-
provider communication, enable remote
monitoring of health conditions, and promote
patient engagement and self-management in

telenursing settings.

Application of Telenursing Care
Remote Patient Monitoring

Telenursing utilizes remote patient
monitoring (RPM) technologies to track and
monitor patients’ vital signs and symptoms in
real-time. These technologies, including
wearable devices and mobile health
applications, allow healthcare providers to
collect and analyze data on patients’
physiological parameters. Remote monitoring

enables timely intervention, continuous
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monitoring, reduces hospitalizations, empowers
patients, and facilitates data-driven decision
making. It plays a crucial role in early detection
and prevention of complications, allowing
healthcare providers to intervene promptly,
adjust treatment plans, and optimize patient

care?.

Teleconsultations and virtual visits
Teleconsultations, also known as
virtual visits, allow patients to remotely
communicate with healthcare professionals
using video conferencing or telecommunication
technologies'. They provide several
advantages, including reduced travel time and
increased access to specialists, improving
healthcare accessibility. Teleconsultations
enable convenient follow-up appointments,
ensuring continuity of care. They save costs
for patients and healthcare systems, maintain
privacy and confidentiality, and enhance time
efficiency by minimizing wait times. Overall,
teleconsultations offer convenience,
accessibility, and efficient utilization of

healthcare resources.

Health education and self~-management
support

Teleconsultations, or virtual visits,
allow patients to consult with healthcare
providers remotely using video conferencing
or telecommunication technologies. They
offer advantages such as reduced travel time
and increased access to specialists, particularly
benefiting those in rural or underserved areas.

Teleconsultations improve continuity of care,

save costs for both patients and healthcare
systems, ensure privacy and confidentiality,
and optimize time efficiency. Overall, they
enhance healthcare accessibility, patient

convenience, and resource utilization.

Utilized in various medical fields

Telenursing can be utilized in various
medical fields to provide remote care and
support, depending on patient needs and the
availability of technological infrastructure.

In primary care, it can be used for
routine check-ups, health assessments,
medication management, and patient
education”. In chronic disease management,
telenursing can assist in monitoring patients’
health status, providing education, medication
adherence support, and lifestyle
recommendations for conditions like diabetes,
hypertension, asthma, and heart disease. For
mental health services, telenursing enables
remote counseling, therapy sessions, crisis
intervention, and guidance towards appropriate
resources.

In pediatrics, telenursing aids in
remote consultations, srowth and development
monitoring, post-operative care, and parental

guidance™*

. For geriatrics, telenursing supports
remote health assessments, medication
management, fall prevention education, and
coordination of care among multiple
providers™?.

In anesthesia, telenursing provides
remote support and consultation for patients
undergoing anesthesia procedures. It can be

used for preoperative assessments, educating
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patients about anesthesia procedures, remote
monitoring during procedures, postoperative
care, and facilitating consultation and
collaboration among anesthesia providers*,
Telenursing allows for gathering patient
information, providing instructions, monitoring
vital signs, assessing postoperative recovery,
and enhancing communication between

%2 However, it’s

healthcare professionals
important to note that physical presence may
be required for certain procedures, and the
extent of telenursing application will depend
on the specific circumstances.

In home health care, telenursing
enables remote patient monitoring, wound
healing assessment, self-care guidance, and
care coordination. In palliative and hospice
care, telenursing provides support for symptom
management, end-of-life discussions,
emotional support, and care coordination. In
rehabilitation settings, telenursing allows for
remote assessments, therapy sessions, and
progress monitoring®. Additionally, telenursing
can assist in occupational health settings by
providing remote consultations, injury
assessments, and guidance on workplace
health and safety’.

Furthermore, during the COVID-19
pandemic, telemedicine has emerged
worldwide as an indispensable resource to
improve the surveillance of patients, curb the
spread of disease, facilitate timely identification
and management of ill people, but, most
importantly, suarantee the continuity of care

of frail patients with multiple chronic diseases™.
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The implementation of telenursing within
various medical fields has played a crucial role
in ensuring uninterrupted healthcare services,
reducing the risk of exposure for both patients
and healthcare providers, and optimizing
resource utilization during these challenging

times™.

Challenges and Considerations
Telenursing care faces several
challenges and considerations that need to
be addressed for its successful implementation.
Privacy and security concerns arise due to the
electronic transmission and storage of patient
data, requiring robust security measures and
compliance with regulations like HIPAA>®,
Technological barriers and disparities, such as
limited access to devices and reliable internet
connections, as well as low digital literacy,
can hinder effective remote healthcare"”.
Lecal and regulatory considerations, including
licensure requirements and compliance with
varying guidelines, must be navigated. Patient
acceptance and adoption of telenursing care
may be hindered by concerns about quality
of care, loss of personal connection, and
technological difficulties. Overcoming these
challenges requires prioritizing privacy and
security, bridging technological gaps, complying
with regulations, and actively engaging patients
through education, clear communication, and
technical support. Addressing these
considerations can maximize the potential of
telenursing care and improve healthcare

delivery and patient outcomes®.
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Future Directions

The field of telenursing care is poised
for significant advancements in technology
and integration of artificial intelligence (Al) and
machine learning (ML) **. Wearable and loT
devices can enable real-time monitoring, while
virtual reality (VR) and augmented reality (AR)
can enhance patient education and virtual
consultations®. Telemedicine robotics can
expand the capabilities of telenursing by
enabling remote physical examinations and
interventions”. Al and ML can revolutionize
telenursing by improving diagnosis, personalizing
treatment plans, and predicting health outcomes.
The expansion of telenursing care globally can
address healthcare disparities and provide
access to underserved populations. Collaboration
between healthcare professionals and technology
experts is essential to develop user-friendly
platforms, interoperability standards, and secure
data exchange. Interdisciplinary collaboration
and research can contribute to evidence-based
practices and inform future developments in
telenursing care. These advancements hold
great promise for enhancing remote healthcare
delivery, improving patient outcomes, and

transforming the healthcare landscape.

Conclusion

Telemedicine, embodied by Telenursing
care, unfolds as a transformative force with
myriad benefits and applications in modern
healthcare. Its impact resonates in enhanced
accessibility, patient convenience, cost
reduction, outreach to underserved

populations, and the effective monitoring and

management of chronic conditions. The
intricate role of telecommunication technologies
remains pivotal in ensuring the efficient
delivery of remote healthcare services.

Looking forward, the future of
telemedicine stands on the cusp of significant
breakthroughs. Artificial intelligence, machine
learning, and robotics are poised to further
elevate healthcare by refining diagnosis,
personalizing treatment, and empowering
patients. Global expansion of telemedicine
holds promise in addressing healthcare
disparities, promoting equitable access to
quality care. Nevertheless, persistent
challenges, encompassing privacy and security
concerns, technological barriers, legal and
regulatory considerations, and patient
acceptance and adoption, must be diligently
addressed. Overcoming these challenges
ensures that healthcare organizations
successfully implement and leverage the full
potential of telemedicine.
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Nevoid basal cell carcinoma syndrome: A case report

Sumitra Chanpeng
Surgery Department, Medical Education Center, Chaiyaphum Hospital

Abstract

Nevoid basal cell carcinoma syndrome (NBCCS), also known as Gorlin syndrome, is a
rare autosomal dominant inherited condition mainly caused by mutations in the patched tumor
suppressor gene (PTCH1). Prevalence rates vary by region. This syndrome is characterized by
multiple basal cell carcinomas, as well as odontogenic keratocysts (OKC) in the jaw and other
abnormalities involving the skeletal, central nervous system, ophthalmic, endocrine, and genital
systems. This syndrome may be diagnosed by a plastic surgeon or dermatologist in patients
who present with multiple basal cell carcinomas or by a dentist in patients who present with
OKC. Early diagnosis and a multidisciplinary approach to treatment are important for decreasing
the progression and severity of this syndrome, as well as improving the patient’s quality of life.
Here, we report a case of nevoid basal cell carcinoma syndrome with a suspected high-grade

glioma in a 38-year-old Thai man.
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Introduction

Nevoid basal cell carcinoma syndrome
(NBCCS) or Gorlin syndrome was first reported
by Gorlin and Goltz in 1960." The syndrome
is a rare autosomal dominant inherited
condition mainly caused by mutations in the
patched tumor suppressor gene (PTCH1),
located on chromosome 9g22.3.7 This gene
has a fundamental role in controlling the
growth and development of normal tissues.
Incidences may vary by region, though they
can also occur spontaneously. While it may
arise in all ethnic groups, most cases involve
Caucasians. Males and females are equally
affected. There are three major reports
concerning the epidemiology of this syndrome;
in the UK, Australia and Japan. Prevalence
rates were reported as 1 in 30,827 in the UK,
1in 164,000 in Australia® and 1 in 235,800 in
Japan.” The syndrome is defined as a condition
characterized by the triad of basal cell
carcinomas (BCC), as well as odontogenic
keratocyst (OKC) in the jaw and skeletal
anomalies. A spectrum of other neurological,
ophthalmic, endocrine and genital
manifestations is known to be variably
associated with this triad.® Early diagnosis and
a multidisciplinary approach to treatment are
important for decreasing the progression and
severity of this syndrome as well as improving
the patient’s quality of life. This study reports
on a particular case of nevoid basal cell

carcinoma syndrome.

Case report

A 38-year-old man was referred from
a rural hospital with a chief complaint of
generalized tonic-clonic seizure and alteration
of consciousness. He was admitted to the
internal medicine department and underwent
investigations for the cause of his seizure and
alteration of consciousness. Brain computerized
tomography (CT) revealed a well-defined
heterogeneous hypodense lesion at the left
frontal lobe, measuring approximately
5.6x3.5x5.3 cm with perilesional subtle
increased leptomeningeal enhancement. The
patient had been diagnosed with a brain
abscess and had received treatment with
intravenous (IV) antibiotics. After the
completion of the IV antibiotics treatment,
brain CT was repeated, which showed there
was no significant change in the size of the
brain lesion. The possible diagnosis for a brain
lesion could be a brain tumor. Therefore, an
internist consulted with a neurosurgeon and
arranged for additional examination using
magnetic resonance imaging (MRI), which
revealed high-grade glioma. Upon a review of
the patient’s history and a physical examination,
multiple heterogenous hyperpigmentation
papules, plagues and nodules were found
to be present on his face since the age of 20.
The lesions had persisted and gradually
increased in size during the past year. A
plastic surgeon was consulted for further

assessment.
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A general physical examination
showed dysmorphic facial features including
a coarse face, prominent brow, facial milia
and multiple shiny blue-black papules,
plagues and nodule of various sizes scattered
on the face, particularly in the periorbital
areas. Some lesions showed a raised and

rolled border with central ulceration (Figure 1).

Ophthalmic examination revealed multiple
firm yellow papules on both upper and lower
eyelids, protruding from palpebral conjunctiva,
fixed to tarsus (Figure 2). Intraoral examination
showed a permanent complement of teeth.
There was mild swelling of the oral mucosa

in the left mandibular ramus area.

Figure 1 Facial appearance of the patient showing dysmorphic facial features, coarse face,

prominent brow, facial milia and multiple shiny blue-black papules, plaques and nodule of

various sizes scattered on the face, particularly in the periorbital areas. Some lesions showed

a raised and rolled border with central ulceration.
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Figure 2 Ophthalmic examination showing multiple firm yellow papules on both upper and

lower eyelids, protruding from palpebral conjunctiva, fixed to tarsus (indicated by the white

arrow)

The patient was subjected to various
radiographic examinations as follows.
Panoramic radiography for orthodontic
purposes showed radiolucent lesions
suggestive of jaw cysts in both the mandible
and maxilla (Figure 3). Other radiographic
examinations were also performed, which
included posteroanterior (PA) and lateral view
of the skull, chest (CXR), anteroposterior (AP)
and lateral view of the whole spine radiographs,
CT and MRI of the brain. The CT and MRI of
the brain revealed high-grade glioma at the

parasagittal of the left high frontal lobe

(Figure 4), linear calcification of the falx cerebri
(Figure 5), CXR and whole spine radiographs
observed no osseous anomalies. The patient
was then evaluated systemically for other
anomalies of the skeletal and cardiovascular
system, but there were no other anomalies
observed. An oral and maxillofacial surgeon
and neurosurgeon advised the patient to
undergo incisional biopsy as well as removal
of the jaw cysts and removal of glioma, but
he refused to do so. Anticonvulsant and
analgesic drugs were used to control his

seizure and headache symptoms.
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Figure 3 Panoramic radiography showing radiolucent lesions associated with an impacted
mandibular and maxillary molar tooth. The left mandibular lesion extended from angle to the
ramus of the mandible (indicated by the blue arrow). The right maxillary lesion, associated with
a horizontally impacted molar in the right maxilla, extended up to the right maxillary sinus
(indicated by the red arrow). Moreover, the patient had another lesion associated with a
radiolucent area on left mandibular body involving the first premolar tooth (indicated by the

white arrow). All lesions are suggestive of jaw cysts.

Figure 4 Brain MRI showing high-grade glioma at the left frontal lobe (indicated by the white

arrow)
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Figure 5 Brain CT scan showing linear calcification of the falx cerebri (indicated by the white

arrow)

Based on the history and clinical
findings, the provisional diagnosis was nevoid
basal cell carcinoma syndrome. An incisional
biopsy was performed on the patient to assess
all hyperpigmentation papules, plaques and
nodules on the face and bilateral intratarsal
eyelid lesions; pathologic reports were BCC
for the face lesions (Figure 6) and keratin flakes
for the eyelid lesions. Since the two major
criteria; excessive numbers of BCCs out of

proportion to prior sun exposure and skin type,

el

lamellar calcification of the falx cerebri
were present; the final diagnosis was nevoid
basal cell carcinoma syndrome.” All the
cancers on the face were surgically removed
in one session through a wide excision with a
local flap and/or primary closure technique.
Pathology reports were BCC, superficial
and nodular subtypes. During follow-up,
intratarsal keratinous papules were resolved

spontaneously.

i

Figure 6 Pathological report of skin from the lower left eyelid; pigmented BCC, nodular subtype.

The section shows a moderately cellular tumor with deposition of pigmentation throughout

the tumor and the surrounding stroma, peripheral nuclear palisading, and a cleft artifact. Mitotic

figures are frequently seen. All resection margins are free.
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The patient is receiving follow-up
regularly and no recurrences of the BCC or

intratarsal keratinous papules have been
observed in one and a half years (Figure 7).

Figure 7 Facial appearance of the patient showing no recurrence of BCC after follow-up for one

and a half years

Regarding the jaw cysts, the patient
did not experience jaw pain or swelling.
However, for the high-grade glioma, the patient
underwent repeated brain MRI scans, which
showed an increase in size and extension of
the infiltrative tumor involving the left frontal
lobe. The patient also experienced generalized
tonic-clonic seizures approximately five
times a month, which were controlled by

medications.

Discussion

Nevoid basal cell carcinoma syndrome
(NBCCS) or Gorlin syndrome was first reported
by Gorlin and Goltz in 1960. The syndrome is
a rare autosomal dominant inherited condition
characterized by a predisposition to neoplasms

J Med Health Sci Vol.31 No.1 April 2024

and other developmental abnormalities that
are mainly caused by mutations in the patched
tumor suppressor gene (PTCH1), located in
chromosome 9g22.3. PTCH1 is the receptor
for sonic hedgehog (SHH), a signaling molecule
that plays crucial roles in embryonic
development and tumorigenesis. When SHH
binds PTCH1, smoothened (SMO) is released
and signals cell proliferation.® However,
mutations in other genes such as Patched 2
(PTCH2), Sonic hedgehog and Smoothened
have been reported in isolated cases of
medulloblastoma and BCC.>” Although it is a
genetic disorder, this syndrome can also occur
spontaneously.'® Genetic testing for PTCH1 is
suggested in the following three situations: (1)

diagnosis confirmation is insufficient using
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clinical diagnostic criteria; (2) predictive testing
for patients at risk, even if they do not meet
the clinical criteria but have an affected family
member; (3) prenatal testing if there is a known
familial mutation." Although it can appear in
all ethnic groups, Caucasians are the most
affected. Males and females are equally
affected. There are three major reports
concerning the epidemiology of this syndrome;
in the UK, Australia and Japan. The prevalence

Table 1 Diagnostic criteria of NBCCS

rates were reported as 1 in 30,824 in the UK>",
1in 164,000 in Australia® and 1 in 235,800 in
Japan.” There is now general agreement that
the prevalence is about 1 per 60,000.°
Diagnosis of NBCCS can be established when
(1) one major criterion and molecular
confirmation; (2) two major criteria; or (3) one
major and two minor criteria are present, as

described in Table 1.

The major criteria

The minor criteria

(1) BCC prior to 20 years old or excessive numbers
of BCCs out of proportion to prior sun exposure and
skin type

(2) Odontogenic keratocyst of the jaw prior to 20 years
of age

(3) Palmar or plantar pitting
(4) Lamellar calcification of the falx cerebri
(5) Medulloblastoma, typically desmoplastic

(6) First degree relative with BCNS

(1) Rib anomalies

(2) Other specific skeletal malformations and radiologic
changes (i.e., vertebral anomolies, kyphoscoliosis, short
fourth metacarpals, postaxial polydactyly)

(3) Macrocephaly

(4) Cleft/lip palate

(5) Ovarian/cardiac fibroma
(6) Lymphomesenteric cysts

(7) Ocular abnormalities (i.e., strabismus, hypertelorism,
congenital cataracts, glaucoma, coloboma)

BCC: Basal cell carcinoma, BCNS: basal cell nevus syndrome

The classical triad consists of multiple
BCC, OKC in the jaw, and skeletal anomalies.
Early diagnosis can reduce the severity of
complications and death, such as skin cancer,
brain tumors, and maxillofacial deformities
related to multiple jaw cysts. The treatment
of NBCCS involves a multidisciplinary approach
to its clinical findings.

NBCCS is highly sensitive to ionizing

radiation, which can cause DNA damage,

mutations, or cell death through pathways
involving p53 protein. As a result, radiation
therapy is contraindicated for patients with
NBCCS."

The present case is interesting because
the patient presented with generalized tonic-
clonic seizure. Along with physical examination
and further investigations findings consistent
with NBCCS, this led to the diagnosis. However,

seizures are not considered a common clinical
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manifestation in NBCCS. They have been rarely
reported in the literature, with previous studies
documenting 10 cases involving epilepsy."
BCCis a slow-growing malignant tumor
for which metastases are rare. It is derived
from non-keratinizing cells that originate in
the basal layer of the epidermis and rarely
develops on the mucous membranes or palms
and soles. BCC is the most common type of
skin cancer. The development of BCC in most
individuals is multifactorial. BCC typically
occurs in middle-aged to elderly patients and
is less common in younger individuals, After
puberty, they can become aggressive and
locally invasive. BCC is seen in 50-97% of
patients with NBCCS.™ Highly suspicious NBCCS
is also possible, especially in younger ages and
those less than 20 years old. BCC typically
presents as a pearl-liked, pink- or flesh-colored
papule or nodule with surface telangiectasia.
The tumor may enlarge and ulcerate, giving a
rolled border or rodent ulcer appearance. A
more recent treatment for patients with
advanced or metastatic BCC that is untreatable
with conventional therapeutic methods is
Hedgehog pathway inhibitors. The FDA
approved Vismodegib in 2012."” A second
inhibitor, Sonidegib, was also approved.
Another feature of NBCCS is the
occurrence of multiple OKC of the jaw. The
literature reports a wide variation in the
incidence of OKC in NBCCS patients, ranging
from 62% to 100%. This association has been
found to be 100% in the case series of Lata
et al.'” OKC associated with NBCCS are more

common in the mandible (69%) than the
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maxilla (319)"*" Similarly, in our case, there
were more jaw cysts observed on the
mandible than on the maxilla.

Patients with NBCCS experience
various ophthalmic problems. The most
common is periocular BCC, followed by
intratarsal keratinous cyst; small, very transient
keratin-filled cysts (milia) found on the
palpebral conjunctivae in approximately 40%
of patients and tend to occur bilaterally as
multiple eyelid cysts (80%) at an earlier age
(mean age 40).”' Other problems include
hypertelorism, congenital cataracts,
microphthalmia, orbital cysts, coloboma of
the iris, choroid and optic nerve, strabismus,
and nystagmus. The histopathologic features
of intratarsal keratinous cysts are characterized
by a stratified squamous parakeratinized
epithelium with a palisading pattern of
columnar cells along with keratin flakes
resembling the histopathology of OKC.*
Complete excision of the cyst with surrounding
tarsus and avoiding destruction of the eyelid
anatomy is usually recommended for
treatment to prevent recurrence. In our case,
the incisional biopsy performed in the
intratarsal area showed keratin flakes, but
there was no information about the cyst wall,
and the lesion disappeared spontaneously.
Therefore, it cannot be concluded whether it
is a keratinous cyst or not.

In the present case, the syndrome did
not affect the patient’s parents. It is possible
that the patient has a sporadic case. NBCCS
can also arise from a spontaneous mutation
(without any family history) in 35% to 50% of
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the cases.” A negative family history could
impede the early clinical recognition of
patients with NBCCS. However, there was a
history of neurofibromatosis type 1 (NF1) in
his aunt, which was an autosomal dominant
disorder from an NF1 gene mutation. The gene
mutation for PTCH1 in his family was not
carried out because the test was unable to

be conducted in Thailand.

Conclusion

Nevoid basal cell carcinoma syndrome
is a rare autosomal dominant inherited
condition characterized by the triad of basal
cell carcinomas (BCC), odontogenic keratocyst
(OKQ) in the jaw and skeletal anomalies. A
spectrum of other neurological, ophthalmic,
endocrine and genital manifestations is known
to be variably associated with this triad.
Despite this syndrome being potentially life-
threatening, correct and timely diagnoses can
lead to appropriate treatment by a
multidisciplinary team, which can reduce
complications, lower mortality rates, and

improve the quality of life for patients.
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Abstract

Research utilizing network meta-analysis (NMA) is widely published internationally. In
the Thai context, some Thai researchers have published traditional meta-analysis works, referring
to univariate meta-analysis. However, few researchers have published their works using NMA,
particularly in the field of medical and health science. Additionally, few Thai researchers (if any)
utilize the R software to conduct NMA for their research and publications. This indicates a
notable practice gap. Therefore, the objective of this study is to demonstrate how to conduct
NMA using the R software. R is freely available, globally accepted, and fully capable of analyzing
NMA. Methodologically, secondary data is employed to illustrate our analysis. The dataset
utilized is Dogliotti2014, which is freely available in R. NMA serves as the statistical method to
analyze the data. In terms of analysis, the R procedures and codes are provided to demonstrate
how to conduct NMA. Regarding results, different treatments (medications) yield varying outcomes.
This leads to the conclusion that Antithrombotic drugs are the most effective in preventing
strokes and should be considered for patients at risk of thromboembolism. In conclusion, the
R software is fully capable of conducting comprehensive NMA. It is recommended that Thai
medical and health science researchers utilize the R software for conducting NMA in their

research and publications at both national and international levels.
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Introduction

In the Thai academic research context,
some Thai researchers conducted (traditional)
meta-analyses, but not network meta-analyses
(NMA). Here, a traditional meta-analysis is
referred to as a univariate meta-analysis (UMA).
An example of a traditional meta-analysis
conducted by Thai researchers is a paper titled
“An application of R on analyzing meta-
analysis for research: health science context”.!
However, few Thai researchers have conducted
network meta-analyses. There is some
evidence that Thai researchers discussed
network meta-analysis but only in principle,
not actually carrying out the actual network
meta-analysis. A case in point is a study in the
medical field titled “Network meta-analysis:
the concept and its applications for healthcare
professionals”.2 In addition, there is one work
that goes beyond discussing network meta-
analysis in principle, which is titled “Network
meta-analysis of teaching method influencing
mathematics achievement of students”.” This
work conducted a network meta-analysis in
the field of education, but did not specify
which software they used to carry out the
NMA. Based on our literature review, it can be
concluded initially that Thai researchers have
not used R to conduct network meta-analysis
in the medical and health science contexts in
Thailand. This could be viewed as a practice
gap. This article, thus, attempts to fill such a
gap by illustrating how to use R to conduct
NMA. This is our contribution to the body of
literature. The example used in this article

applies to the medical and health science

research contexts. We are using an R package
called netmeta package® as the main package
to conduct our example analysis of network
meta-analysis. Other R packages used in this
article will be introduced later, where

appropriate.

Objective
The objective of this paper is to
illustrate how to conduct network meta-

analysis using R.

Literature review

This literature review section comprises
four major topics: traditional meta-analysis,
network meta-analysis, comparing direct and
indirect effects in NMA, and comparison
between UMA (traditional meta-analysis) vs.
NMA.

The traditional meta-analysis

When performing meta-analyses of
clinical trials or other types of intervention
studies, we usually estimate the true effect
size of one specific treatment (see Figure 1
and Table 1). We include studies in which the
same type of treatment/intervention is
compared between experimental groups and
control (placebo) groups). All else being equal,
this allows us to assess the effectiveness of
treatment (A), in favor of the experimental
group or control group. Table 1 summarizes
the structure of the traditional meta-analysis.
This is also called a univariate meta-analysis

(assessing one treatment/intervention).
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Treatment A = Apixaban

Figure 1 A single treatment, treatment A = Apixaban

Table 1 A structure of the traditional (univariate) meta-analysis

Study Sample Treatment/ Effect size (proportion)
size Intervention gy herimental group Control group

Study 1 n, A event/totalel event/to‘falCl
Study 2 n, A even‘t/totalez event/totatcz
Study 3 n, A event/totalez event/‘to‘tatC3
Study 4 n, A even‘c/totaleL1 event/‘co‘catdl
Study 5 n, A event/totales event/totalcs
Study 6 n, A event/totale6 event/totalcé

Network meta-analysis

Traditional meta-analysis only
measures one treatment effect, however, in
reality, the treatment effects can be multiple
in nature. In our example, a stroke can be
treated with different types of treatments (see
Figure 2 and Table 2). This often means that
traditional meta-analyses cannot be used to
establish solid evidence on the relative

effectiveness of several treatments. This led

to the development of NMA. Let’s examine
Table 2. We are interested in more than one
treatment effect. In addition, we are also
interested in which treatment is the most
effective in dealing with a stroke. In short, NMA
is interested in the effects of more than one
treatment/intervention on experimental
groups, while using control groups as

benchmarks.

Figure 2 Treatments A = Apixaban, B = Aspirin, and C = Aspirin + Clopidogrel

J Med Health Sci Vol.31 No.1 April 2024
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Table 2 Network meta-analysis

Study Sample Treatment/ Effect size (proportion)
size Intervention gy herimental group Control group

Study 1 n, A even‘t/totalel event/totalcl
Study 2 n, A event/totalez event/‘to‘tatC2
Study 3 n, B even‘t/total53 event/‘to‘catC3
Study 4 n, B event/totaleA event/totatcd
Study 5 n, C even‘t/totaleS event/‘to‘tatC5
Study 6 n, C event/totaleé event/totalcé

While direct comparisons between
two or more treatments may not exist, indirect
evidence is typically available. Different
treatments may have been evaluated in
separate trials, but all of these trials may have
used the same control group. For example, it
is possible that two treatments were never
compared directly, but that the effects of both
treatments compared to the control (placebo)
groups have been studied extensively. The
comparisons between direct and indirect
effects are clearly explained in the next
section. Finally, for a historical development
of NMA, please consult the work called “The

development of network meta-analysis”.”

Comparing direct and indirect effects
in NMA

In the traditional meta-analysis, we
are only interested in one experimental group,
for example, the effect of A = apixaban (on
stroke). In other words, we only directly
compare the effects of the experiment groups
versus those of the control groups. In NMA,
both direct and indirect effects are permitted.
Let’s illustrate this point. The first direct
comparison is the comparison of the effects
of A’s against B’s. The second direct comparison
is the comparison of the effects of A’s against
C’s. However, there is also an indirect
comparison. The indirect comparison is
between B against C. Thus, the effect of B-C
could be indirectly compared through B-A
versus C-A. For more information on the direct
and indirect effects of using NMA, please

consult the work of Harrer.®
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Treatments A = Apixaban, B = Aspirin, and C = Aspirin + Clopidogrel

Figure 3 Direct and indirect effects comparisons

Comparing between UMA (traditional
meta-analysis) vs. NMA

Let’s start with UMA on the left side
of Figure 4. UMA only uses one treatment.
Based on Figure 4, the treatment for
tuberculosis is isoniazid INH. This study
comprises fifteen primary studies’. The
individual effect sizes are relative risks. The
pooled effect size is also a relative risk. On
the other hand, NMA has multiple treatments.
This is on the right side of Figure 4% For

Univariate meta-analysis (UMA)

Vaccinated Control
Author(s) and Year B+ TB- TB+ TB- Relative Risk [95% C1)
Asonson, 1048 4 18 11 128 e 041]093,128]
Farguson & Simes, 1040 L} 300 ol 274 ] 0.20]0.00.049]
Rosenthul of al, 1960 3 8 1 200 —_— 026007 ,002]
Hart & Suthertand, 1977 62 135 248 12610 - 024]0.18,031)
Frimodt-Moller ef al, 1073 3 5008 a7 5T bt 080[052,125]
Stein & Aronson, 1053 180 1381 7z W0 - 046[039,054]
Vandivore of al, 1973 ] 2537 10 619 ——— 020[0.08 053]
TPT Madras, 1680 505 B7TBBO 400 87892 - 101089, 1.94]
Coatzes & Berjak, 1068 2% M0 45 T —— 063[039.1.00]

Rosenthal of o, 1061 17 1609 a5 1600 r—— 025]015,043)
Comstock ot al, 1974 186 50448 W1 zner ™ 0.71[057,089]
Comstock & Webstor, 1060 5 2403 3 23 — 1.58]0.37,853)
Comatock of al. 1678 7 16888 M 17855 p——t D98 [ 058 168)
- 040[034,070]

rr 71T 1

o0o0s 025 100 400

Relatrve Risk (log scale)

example, schizophrenia can be treated using
different treatments (medications), for
example, Haloperidol, Divalproex, and
Carbamazepine. In short, NMA allows multiple
treatments in a single meta-study. In summary,
the difference between UMA vs. NMA lies in
the number of treatments. UMA only uses one
treatment in a single meta-analysis study. On
the other hand, NMA uses multiple treatments

in a single meta-analysis study.

Network meta-analysis (NMA)

Haloperidol

Figure 4 Comparing between traditional meta-analysis, UMA vs. NMA
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Material and Methods
An example analysis of NMA using R
An example analysis uses the data
from the article called “Current and new oral
antithrombotics in non-valvular atrial
fibrillation: a network meta-analysis of 79,808

patients”.”

They examined the effectiveness
of antithrombotic treatments to prevent
strokes in patients with non-valvular atrial
fibrillation. These patients belong to the
experimental group. They presumed that
antithrombotic therapy reduces strokes,
embolisms, and mortality in patients with atrial
fibrillation (AF). Thus, they performed a meta-
analysis comparing treatments (experimental
groups) against the control (placebo) groups
using a pairwise comparison statistical method.
They are interested in whether these
treatments reduce the risk of stroke. The
emphasis here is comparing the effects of
multiple treatments, not just one treatment.

Dataset

The example dataset (Dogliotti2014)
is publicly available in the netmeta package.
Based on Figure 5, the data is obtained from
19 trials (under the id column) which use eight
treatments (including placebo, under the
treatment column) with a total of 79,808
samples. A detailed description of the dataset
is available at R: “Studies on Antithrombotic
Treatments to Prevent Strokes”.'” Based on
Figure 5, there are five columns. The first
column is study (study label). The second
column is id (study ID). The third column is
treatment. The fourth column is stroke
(number of strokes). Finally, the last column
is the total (number of individuals/subjects).
Stroke (event)/total (n, sample size) leads to
proportions (effect sizes). There are 44 entries
(rows). But, Figure 5 only shows the first 11
rows. In summary, we used Dogliotti2014 as

an example dataset to run the NMA in this

paper.
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VKAS 9 335
Aspirin 16 336
Placebo/Control 19 336
VKAs 3 212
Placebo/Control 13 208
VKAs 6 187
Placebo/Control 9 191
VEAs g 210
Aspirin 24 552
Placebo/Control 42 562
VEKAS 7 260

Showing 1 to 12 of 44 entries, 5 total columns

Figure 5 The dataset

Results

R software and packages used for NMA

R is a language and environment for
statistical computing and graphics.™ To use R,
you need to install R base on your computer
first. Then, you could also install RStudio."”
This is optional, but strongly recommended.
RStudio is a user interface that runs on top of
R (computing engine). Finally, you need to
install the R packages you wish to use. For
NMA, there is more than one R package that
could run such an analysis. This paper mainly
used the netmeta package, with the addition
of a dplyr package also."”

R codes for NMA analysis

Based on Figure 6, there are 13 lines.
Lines 1-2 call the packages used for NMA at

hand. Here, we use two packages: the netmeta

J Med Health Sci Vol.31 No.1 April 2024

and dplyr packages. Line 3 specifies which
built-in data is used. The dataset (Dogliotti2014)
is used, which comes with the netmeta
package. Line 4 is intentionally left blank. Lines
5-6 arrange the treatments to be compared
using the pairwise comparison method. The
summary measure (sm) is OR (odds ratio)
because the raw data is, as already mentioned,
proportional. Line 7 initiates the analysis of
the data set using NMA. Line 8 generates NMA
text outputs. Line 9 is a command to generate
an NMA graph. Line 10 displays the NMA graph
(forest plot, default version). Lines 11-12 pull
effect sizes of individual studies using inverse
variance and Mantel-Haenszel methods.
Finally, line 13 displays the NMA forest plot

(extended version).
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Tibrary(netmeta)
Tibrary (d?]yr)
data("Dogliotti2014™)

event = stroke,
)

netl

Smmw o [ RSNV E N

forest(netl)

ol it
k=

name = c("Inverse variance”,
forest(nb2)

[
w

pwl <- pairwise(treat = treatment, n =
studlab = study, data = Dogliotti2014,
netl <- netmeta(pwl, ref = “"plac”)

netgraph(netl, seq = “optimal”, number

netl.mh <- netmetabin(pwl, ref = "plac™)
nb2 <- netbind(netl, netl.mh, random = FALSE,

total,

sm =

= TRUE)

"Mantel-Haenszel"))

Figure 6 Code for instructing R to run NMA

Text outputs, NMA, R

This section summarizes the text
outputs of NMA. The outputs can be divided
into four major sections (see Figure 7). The
first section includes general information,
including the number of studies (k=19),
number of pairwise comparisons (m=27),
number of observations (0=79733), and
number of designs (10) included in the NMA
at hand. The second section includes the
results of the common (fixed) effects model
(measuring treatment weights). The odds ratio
(OR) is used as the effect size for individual
treatment effect sizes. For example, in the
common (fixed) effect model treatment A has
an OR value of 0.3303, representing its
treatment effect size. The third part includes
the results of the random effects model
(treatment weights). Finally, the fourth part
includes results on heterogeneities of the NMA
study at hand, which includes two subsections.
The first subsection is quantifying heterogeneity/
inconsistency. Note that the ”is low (14.7%),
which is agreeable as an I*value closer to 0%

signifies lower heterogeneity, which is more

desirable. The second subsection is tests of
heterogeneity. For this section, we do not want
inconsistency between designs to be significant.

In summary, based on Figure 7, all
treatment effect sizes are significant in both
common (fixed) and random models. If the
pooled effect sizes are assumed to be close,
the researcher may wish to use the fixed
model to combine (pool) the individual
studies’ effect sizes. On the other hand, if the
pooled effect sizes are assumed to be far
apart, the researcher may wish to use the
random model to combine (pool) the
individual studies’ effect sizes. These can be
confirmed by the Cl and p-values provided in
Figure 7. With an I° value of 14.7%, the
quantified heterogeneity is low. Test results
of heterogeneity within designs and
inconsistency between designs are non-
significant. These are also desirable because
we do not typically want the heterogeneities
to be significant. If the heterogeneities are not
significant, it implies that the 19 studies used
to conduct the NMA analysis at hand are

similar.
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Number of studies: k = 19

Number of pairwise comparisons: m = 27
Number of observations: o = 79733
Number of treatments: n = 8

Number of designs: d = 10

common effects model

Treatment estimate (sm = 'OR', comparison: other treatments vs ‘'Placebe/Control’):
OR 95%-CI z p-value

Apixaban 0.3303 0.2500-0.4365; -7.79 < 0.0001
Asp?rqn . 0.7768 (0.6254-0.9649) -2.28 0.0224
Aspirin+Clopidogtrel 0.5753 (0.4462-0.7418) -4.26 < 0.0001

pabigatran 110mg
Dabigatran 150mg
Placebo/Control
Rivaroxaban

0.3801 50.2759-0.5235) -5.92 < 0.0001
0.2662 (0.1906-0.3717) -7.77 < 0.0001

0.3205 (0.2353-0.4366) -7.21 < 0.0001

random effects model

igatran 110mg

Quantifying heterogeneit¥ / inconsistency:
tauA2 = 0.0134; tau = 0.1158

q d.f. p-value

Total 18.76 16 0.2815
within designs 13.17 11 0.2827
Between designs 5.59 5 0.3480

VKAS 0.4117 (0.3236-0.5238) -7.22 < 0.0001

Treatment estimate (sm = "OR', comparison: other treatments vs "Placebo/Control’):
OR 95%-CI z p-value
Apixaban 0.3320 (0.2362-0.4667) -6.35 < 0.0001
Aspirin 0.7648 (0.5994-0.9757) -2.16 0.0310
0.0015

Asgﬁrin+c10pﬁdogtre1 0.5909 (0.4268-0.8181) -3.17
pal 0.3808 EO.ZSSO-O.S?BO) -4.63 < 0.0001
0.1753-0.4057) -6.17 < 0.0001

pabigatran 150mg 0.2666

placebo/control i . . 5
Rivaroxaban 0.3211 ED.ZISZ-O.4?90§ -5.56 < 0.0001
VKAS 0.4124 (0.3159-0.5384

-6.51 < 0,0001

; IAZ = 14.7% (0.0%-51.2%)

Tests of heterogeneity (within designs) and inconsistency (between designs):

Figure 7 Text outputs, NMA, R

NMA plot, NMA, R

Figure 8 is the NMA plot output
generated by the netmeta package. There are
two graphical components to the graph. The
first component is the node which is a red
circle. The second component is the edge
which is a line connecting the nodes. At each
node, there are two descriptions. The first
description is the name of the treatment. The
second description is the sample size of that
particular study. Lastly, the sizes of red circles
represent the sizes of those treatment effects.
In the 19 studies included in the network-meta
analysis, there were eight types of treatments
(including the placebo/control). There were

27 pairwise comparisons. Let’s start with VKAs

J Med Health Sci Vol.31 No.1 April 2024

(n=28672) and dabigatran 110 mg (n=6015)
were compared once (labeled on the edge of
the two treatments). To elaborate, out of
28672 VKA samples, 6015 VKA samples were
compared against 6015 dabigatran 110 mg
samples. The same logic applies to the
remaining comparisons. Following clockwise,
VKAs (n=28672) and dabigatran 150 mg
(n=6075) were compared once. VKAs (n=28672)
and placebo/control (n=2482) were compared
six times. VKAs (n=28672) and aspirin (n=10372)
were compared eight times. VKAs (n=28672)
and apixaban (n=11928) were compared once.
VKAs (n=28672) and aspirin + clopidogrel
(n=7107) were compared once. VKAs (n=28672)
and rivaroxaban (n=7081) were compared
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once. Dabigatran 100 mg¢ (n=6015) and
dabigatran 150 mg (n=6076) were compared
once. Placebo/control (n=2482) and aspirin
(n=10372) were compared five times. Finally,
aspirin (n=10372) and apixaban (n=11928)

Dabigatran 110mg
(n=6015)

VKAs
(n=28672)

Rivaroxaban
(n=7081)

Aspirin+Clopidogtrel
(n=7107)

were compared once. The reason sample sizes
(n) are different is because all 19 studies are
included together, and each treatment is
compared with one or more treatments. All

these are captured in Figure 8.

Dabigatran 150mg
(n=60786)

Placebo/Control
(n=2482)

Aspirin
(n=10372)

Apixaban
(n=11928)

Figure 8 Graphical NMA plot, R

Forest plots, NMA, R

There are two types of forest plots
presented here. The first one is the regular
version (see Figure 9) and the second is the
extended version (see Figure 10). Let’s start
with the short version. Figure 9 labels
treatment against placebo/control at the top.
All treatments are under the treatment
column. The random effects model is used

to pool the effect sizes of individual studies.

The results indicate that treatments are more
effective compared to the placebos, as
indicated by the OR values representing
individual effect sizes. A 95% confidence
interval accompanies each effect size. An
effect size is the weight difference between
treatment vs. control. Please note that the
limitation of R is that it does not have a
convenient way to produce a League Table
(ranking). But, based on Figure 8, the ranking
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can be done by using ORs, for example, the
lowest (0.27) OR is Dabigatran 150 mg., the
lower the OR the better. Thus, it can be
concluded that Dabigatran 150 mg. is the most

effective treatment. In addition, the metafor

package also offers a way to rank the treatment
outputs. The audience is encouraged to
explore the package for this ranking of
treatment outputs.

Comparison: other vs 'Placebo/Control’

OR 95%-Cl
0.33 (0.24-0.47)
0.76 (0.60-0.98)
0.59 (0.43-0.82)
0.38 (0.25-0.57)
0.27 (0.18-0.41)
1.00

0.32 (0.22-0.48)
0.41 (0.32-0.54)

Treatment (Random Effects Model)

Apixaban ——

Aspirin B

Aspirin+Clopidogtrel ——

Dabigatran 110mg —i—

Dabigatran 150mg —l—

Placebo/Control

Rivaroxaban ——

. I _.T | 1
0.2 05 1 2 5

Favors treatment Favors placebo

Figure 9 Forest plot, NMA, R

On the long version of the forest plot
(see Figure 10), at the top, the Figure labels
“Comparison: other vs ‘Placebo/Control’”.

Here, other refers to different types of

J Med Health Sci Vol.31 No.1 April 2024

treatments. All treatments are on the left
column. Under each treatment, there are
methods used to pull the effect sizes of

individual studies.
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Comparison: other vs 'Placebo/Control’

Treatment (Common Effects Model) OR 95%-Cl
.Ir.'l've.rse variance —a— 0.33 (0.25-0.44)
Mantel-Haenszel —a— 0.33 (0.25-0.43)
Inverse variance — 0.78 (0.63-0.96)
Mantel-Haenszel — 0.77 (0.62-0.96)
Ihverse variance —E 0.58 (0.45-0.74)
Mantel-Haenszel — 0.57 (0.44-0.74)
I-nversé va.n‘ance — 0.38 (0.28-0.52)
Mantel-Haenszel — 0.38 (0.27-0.52)
Inverse variance — 0.27 (0.19-0.37)
Mantel-Haenszel —a 0.26 (0.18-0.37)
Inverée .va.ﬁance — 0.32 (0.24-0.44)
Mantel-Haenszel —a 0.32 (0.23-0.43)
Inver;se variance — 0.41 (0.32-0.52)
Mantel-Haenszel | —'—I |t'.'r.41 (0.32-0.52)
0.2 0.5 1 2

Figure 10 Forest plot, illustrating treatment effects using Inverse variance and
Mantel-Haenszel methods, NMA, R

The first one is the inverse variance
method. The second one is the Mantel-
Haenszel method. The zero-effect line (or the
line of no effect, value = 1) lies in the middle
of Figure 10. All effect sizes of individual
studies are under OR and all confidence
intervals are under the 95%-Cl column.

Discussion
The objective of this paper is to

demonstrate how to conduct NMA using R.

First, the dataset was from the article called
“Current and new oral antithrombotics in
non-valvular atrial fibrillation: a network meta-
analysis of 79,808 patients”. R can read an
Excel file. However, the dataset can be
brought into R in multiple ways. Audiences
are encouraged to explore further how to bring
in a dataset into R. The main R package used
is the netmeta package. The codes were
provided for audiences to practice conducting

NMA identical to this paper. The text outputs

J Med Health Sci Vol.31 No.1 April 2024




were generated. In addition, the required
graphical outputs (e.g. Forest plot) also were
generated. The results of analyses are
consistent with the work of Dogliotti A,
Paolasso E, & Giugliano R. P.

Conclusion

This article has illustrated how to
conduct NMA analysis using R. As illustrated,
Ris fully capable of conducting NMA. R is free
and accepted worldwide. However, R is not
the only software that can run NMA. There
are other popular (proprietary) software
packages, for example, STATA' and CMA".
International researchers use R to conduct
their NMA analyses and publications. Likewise,
Thai medical and health science researchers
can also use R to conduct their NMA on their
chosen sample data and publish their research
in the medical and health science contexts
and beyond. Thus, we strongly encourage Thai
researchers in the medical and health science
fields in Thailand to adopt R as an additional
(or main) platform to perform NMA analysis

for their research and publications.
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Prevalence and pathological characteristics of benign and sarcomatous
lesions in the abdominal cavity and retroperitoneum among adult

at Thammasat University Hospital

Natcha Poungmeechai, Jutatip Kintarak
Department of Pathology, Faculty of Medicine, Thammasat University

Abstract

Soft tissue tumors pose a challenge due to their rarity and complex diagnostic process.
This pilot study aimed to investigate the prevalence and clinicopathological features of soft
tissue tumors in the abdominal cavity and retroperitoneum in adults at Thammasat University
Hospital. This descriptive retrospective study included patients aged at least 15 years who had
undergone core needle biopsy and were diagnosed with soft tissue tumors according to the
WHO classification of soft tissue and bone 2020. A total of 56 cases were collected by the
Department of Pathology over 5 years from January 2017 to December 2021. Benign tumors
accounted for 41.1% and sarcomas for 58.9% of the cases. The mean age of the patients was
53.5 years, ranging from 15 to 92 years, with 25 (44.6%) cases being female and 31 (55.4%) cases
male. Most tumors were located in the abdominal cavity, with the majority being larger than
5 cm. Among sarcomas, 21.2% exhibited multiple foci. The most common sarcoma identified
was gastrointestinal stromal tumor (GIST), while the most common benign tumor was PEComa.
Incidental findings were observed in 35.7% of cases. The prevalence and clinicopathological

findings of this study were consistent with previous research findings.
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Introduction

Soft tissue tumors are tumors derived
from mesenchymal cells. They are rare and
challenging to diagnose. Less than 1% of all
malignancies are sarcomas'. Benign soft tissue
tumors are more common than malignant
ones by a ratio of about 100:1"°, but the
proportion of benign or malignant tumors is
difficult to determine. Approximately 20% of
soft tissue sarcomas arise from the
intraabdominal or retroperitoneal area. Since
the signs and symptoms of intraabdominal
and retroperitoneal soft tissue tumors are
frequently subtle and unusual, diagnosis is
often challenging. In addition to common
symptoms of soft tissue tumors, bleeding,
ascites, pressure feelings, and discomfort may
be present, depending on the location of the
tumor”. Size is a key clinical characteristics of
soft tissue lesions. Tumors larger than 5 cm
have a higher chance of malignancy”®’. Neither
Thammasat University Hospital nor Thailand
has collected data on patients with soft tissue
tumors in the abdominal cavity and

retroperitoneum.

Objectives

This study aimed to determine the
number of cases and clinicopathological
features of soft tissue tumors in the abdominal
cavity and retroperitoneum of adult patients.
Factors analyzed included age, gender, tumor
location, focality, size, and clinical presentation.

J Med Health Sci Vol.31 No.1 April 2024

Materials and Methods

This descriptive retrospective study
collected data on patients at least 15 years
old who had soft tissue tumors in their
abdominal cavities or retroperitoneum and
had undergone at least a core needle biopsy
at Thammasat University Hospital. All cases
were received at the Department of Pathology
during the five-year period from 1 January
2017 to 31 December 2021. The final
pathologic diagnosis was in accordance with
the WHO classification of tumors of soft tissue
and bone (2020). Tumors with ICD-O /0, /1,
and /2 are classified as benign, while tumors
with ICD-O/3 are malignancy. The data from
all cases, both benign and malignant, were
obtained from the hospital’s electronic
database, and included age, gender, tumor
location, focality, size, clinical presentation,

and pathological diagnosis.

Results

During the five-year period from 1
January 2017 to 31 December 2021, the
Department of Pathology at Thammasat
University Hospital in Bangkok collected a total
of 56 cases of soft tissue tumors (Table 1).
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Table 1 Clinicopathologic characteristics of study cases (N = 56), (number of cases, %)

Characteristic

Benign (%) Malignant (%) Total (%)

Gender
Male 11 (47.8) 20 (60.6) 31 (55.4)
Female 12 (52.2) 13 (39.4) 25 (44.6)
Age
Range 15-79 22-92 15-92
Mean 50.8 55.4 535
Tumor location
Abdominal cavity 13 (56.5) 26 (78.8) 39 (69.3)
Retroperitoneum 10 (43.5) 7(21.2) 17 (30.7)
Tumor focality
Single focus 23 (100) 26 (78.8) 49 (87.5)
Multiple foci 0 (0) 7(21.2) 7(12.5)
Tumor size
(Range = 1-38 cm)
>5 cm 7(30.4) 6(18.2) 13 (23.2)
>5cm 16 (69.6) 27 (81.8) 43 (76.8)
Total 23 (41.1) 33 (58.9) 56 (100)

Of the 56 soft tissue tumors collected,
58.9% were sarcomas and 41.1% were benign.
The ratio of males to females in all soft tissue
tumors of the abdominal cavity and
retroperitoneum was 1.24:1. Sarcomas
exhibited a slight male predominance, with a
male to female ratio of 1:1.09, while the ratio

for benign tumors was 1:1.53. The mean age

of the patients was 53.5 years, ranging from
15 to 92 years. Among sarcomas, 78.8%
occurred in the abdominal cavity, 81.8% were
larger than 5 cm, and 21.1% had multiple foci.
For benign soft tissue tumors, 56.5% occurred
in the abdominal cavity, 69.9% were larger
than 5 cm, and all cases were solitary.
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Table 2 Histologic groups of soft tissue tumor in abdominal cavity and retroperitoneum (N = 56),

(number of cases, %)

Diagnostic group

Benign (%) Malignant (%) Total (%)

Gastrointestinal stromal tumor 0 (0) 19 (57.6) 19 (33.9)
Adipocytic tumors 6 (26.1) 5(15.2) 11 (19.6)
Smooth muscle tumors 1(4.3) 8 (24.2) 9 (16.1)
Tumors of uncertain differentiation 7(30.4) 0(0) 7(12.5)
Vascular tumors 7(30.49) 0(0) 7(12.5)
Nerve sheath tumors 1(4.3) 1(3.0) 2(3.5)
Fibroblastic / myofibroblastic tumors 1(4.3) 0(0) 1(1.8)
Total 23 (100) 33 (100) 56 (100)

In our study, the most common
sarcoma was gastrointestinal stromal tumor
(57.6%), followed by smooth muscle tumors
(24.2%) and adipocytic tumors (15.2%). All 8
cases of smooth muscle tumor were
leiomyosarcomas. Adipocytic tumors
comprised four cases of dedifferentiated
liposarcoma and one case of atypical
lipomatous tumor / well-differentiated

liposarcoma.

Regarding benign soft tissue tumors,
tumors of uncertain differentiation (30.4%) and
vascular tumors (30.4%) were the most
common, followed by adipocytic tumors
(26.1%). All seven cases of tumors of uncertain
differentiation were identified as PEComas.
Vascular tumors consisted of six cases of

hemangioma and one case of lymphangioma.

Table 3 Clinical presentation of soft tissue tumor in abdominal cavity and retroperitoneum (N = 56),

(number of cases, %)

Clinical presentation

Benign (%)

Malignant (%)

Total (%)

Incidental finding 13 (56.5) 7(21.2) 20 (35.7)
Palpable mass 1(4.3) 12 (36.4) 13 (23.2)
Abdominal pain 6 (26.1) 3(9.1) 9 (16.1)
Bleeding 1(4.3) 5(15.2) 6 (10.7)
Abdominal distension 0(0) 4(12.1) 4(7.1)
Weight loss 1(4.3) 2 (6.1) 3 (5.4)
Other 1(4.3) 0(0) 1(1.8)
Total 23 (100) 33 (100) 56 (100)
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Among the patients with sarcomas,
36.4% presented with palpable mass, whereas
56.5% of the benign soft tissue tumors were
discovered incidentally.

Discussion

In our study, 58.9% of the tumors were
sarcomas, while 41.1% were benign. This
finding is comparable to studies by Muzaffer’
and Sassa N°, which reported higher prevalence
of malignant tumors (66.7-80%) than benign
tumors (20-33.3%) in the retroperitoneum and
abdominal cavity.

In this study, 55.4% of the cases were
males and 44.6% were females. This distribution
resembles those of studies by Syam Sundar
B’, Dutta C'°, Reshadi H" and Toro JR™
However, some studies show a predominance
of female cases. The correlation between
gender and soft tissue tumors is difficult to
evaluate because of variations in the
characteristics studied.

In this study, the mean age for soft
tissue tumors and sarcomas was 53.5 and 55.4
years, respectively. Similarly, Basted BD" and
Jain P** reported that the typical age group of
soft tissue tumors is 50-60 years, while Syam
sundar B’ and Gronchi® reported that the
typical age group of sarcomas is 51-60 years
and 57 years, respectively.

The majority of sarcoma cases in this
study were gastrointestinal stromal tumor
(GIST), leiomyosarcoma, and liposarcoma,
which is consistent with findings of Gronchi A
Huggett D' and Levy AD'. The majority of

benign tumors were PEComas. Notably,

PEComas are the most common soft tissue
tumors arising in the kidneys''®.

Most soft tissue tumors in our study
occurred in the abdominal cavity and were
larger than 5 cm. The mean sizes of sarcomas
and benign tumors were 15.6 and 5.2 cm,
respectively. This size is consistent with

findings from various other studies'""

, which
reported that the size of sarcomas arising in
the abdominal cavity and retroperitoneum
was larger than 5 cm. In our study, 21.2% of
sarcomas were multiple foci, while all benign
tumors were solitary. Theodosopoulos T% and
Anaya DA’ reported that 20.3% and 31% of
sarcomas at the retroperitoneum were
multiple foci.

A limitation of this study is the small
sample size, which was a consequence of the
COVID-19 pandemic. Another limitation is that
it was conducted in only a single tertiary care

center.

Conclusion

Soft tumors arising in abdominal cavity
and retroperitoneum are rare. Sarcomas are
more common than benign tumors. The most
common soft tissue tumor in abdominal cavity
and retroperitoneum were GIST and

angiomyolipoma, respectively.
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