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Editor's Note

As the middle of 2020, the coronavirus disease 2019 (COVID-19) situation is still dire in many parts of
the world, and the number of cases is continuously rising. COVID-19 has made changes to many things in our society,
so-called “New Normal.” In the scientific publication, COVID-19 has exposed previous ignorant loophole,
peer-review process.

On June 4, two articles from the highest profiled medical journals (The New England Journal of Medicine
and The Lancet) were retracted due to issue of data validation."” Both articles got data from a healthcare analytics
company called Surgisphere. The company claimed to house a system of fully integrated data from the electronic
health records of at least 671 hospitals across six continents with thousands of patients’ data. However, it seems unlikely
that the data exist as advertised. After rushing to the publication of anything titled COVID-19 as most the journals,
there were many concerns from correspondents around the world sent to journal editors. Both journals have conducted
official investigations and Surgisphere refused to show the raw data.

Not only the retractions of both articles, but also one of the authors was terminated the faculty appointment from
The University of Utah.’

In case that our readers are interesting in retraction of research paper about COVID-19. There is a continuously
updated list maintained by Retraction Watch website."

In the aftermath, some may concern why peer review process did not identify the articles as questionable.
How did the reviewers miss what, in retrospect, seems obvious? Currently, peer review process is the main quality-control

system for the integrity of the medical literature. But journal editor is equally important as “the first line of defense

against fraudulent, hyped, deceptive, or just plainly bad papers.”

Asst. Prof. Dr. Chusak Okascharoen
Editor in Chief
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Visceral Fat Quantitated From CT Colonography Is Associated With the Presence of

Colorectal Polyps

Saowanee Srirattanapongl, Yasinee Panyawarapornl, Wichan Prasertsilpakulz, Jiraporn Laothamatas

' Department of Diagnostic and Therapeutic Radiology, Faculty of Medicine Ramathibodi Hospital, Mahidol University,

Bangkok, Thailand

* Advanced Diagnostic Imaging Center (AIMC), Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Background: An adenomatous polyp is known as a precancerous lesion of
colorectal cancer. Detection and removal of adenomatous polyps are essential for
colon cancer prevention. Previous studies have found the association between

obesity and adenomatous polyp using many parameters.

Objective: To determine the association between visceral fat visualized on

computed tomography (CT) colonography (CTC) and colorectal polyps.

Methods: This retrospective case-control study consisted of 280 adult subjects
who underwent colon cancer screening by CTC at Ramathibodi Hospital;
129 cases with CT detected colorectal polyps who underwent polypectomy
within 6 months, and 151 control subjects who were negative for significant
polyps on CTC. Visceral fat areas of all subjects were measured on CT at
the umbilical level by a semiautomatic method. Statistical analysis was

performed to ascertain associations with the presence of colorectal polyps.

Results: Of 280 adult subjects, there were classified into 4 groups;
no polyps (n = 151), hyperplastic polyp (n = 23), low-risk adenomatous
polyp (n = 75), and high-risk adenomatous polyp (n = 31). The mean visceral
fat areas in 4 groups were 125.1 £ 55.7 cm’, 140.2 + 63.8 cm’, 147.9 £ 74.2 cm’,
and 156.6 + 63.7 cm’, respectively. There were statistically significant differences
in these means visceral fat between the no polyp group and both the low-risk
and high-risk adenomatous polyp groups. In multivariate analyses, subjects who
had visceral fat areas more than 168.60 cm’ were more likely to have polyps

than subjects whose visceral fat areas were less than 93.65 cm’ (P < .05).

Conclusions: Visceral fat was positively associated with the presence of

adenomatous colorectal polyps.
Keywords: Visceral fat, Colorectal polyp, Adenomatous polyp, Computed
tomography
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Colorectal Polyps

Introduction

Colorectal cancer is the third most common cancer
and the fourth leading cause of cancer-related death
worldwide.' According to European data from 2012,
colorectal cancer represented 13.2% of all cancer cases in
men and 12.7% in women, and caused 215,000 deaths;
that was 11.6% and 13.0% of all cancer deaths in men and
women, respectively.”

In Thailand, 2010 data from the hospital-based cancer
registry of the National Cancer Institute (NCI), Thailand,
showed that colorectal cancer accounted for 21.5% of all
male cancers and 10.4% of all female cancers.’ The etiology
and risk factors of colorectal carcinoma include old age,
history of adenomatous polyps, family history of colorectal
cancer or adenomatous polyps, smoking, physical activity
and obesity, history of inflammatory bowel disease, heavy
alcohol consumption, and high-fat diets.* It is known that
an adenomatous polyp is a precancerous lesion of colorectal
cancer. Thus, detection and removal of adenomatous polyps
are essential for colon cancer prevention and decreased
colorectal cancer mortality.™

One of potential risk factors of colorectal cancer is
obesity, which has been reported in many prior studies.”"
There are several methods to assess obesity including overall
body fat, body mass index (BMI), and waist circumference.
BMI is easy to obtain as a measure of the weight and height.
Cross-sectional study in 2009 found an association between
waist circumference and risk of colorectal adenoma,
but BMI was not associated with risk of colorectal polyp.’
It is known that visceral fat tissue releases numerous
cytokines and adipokines, causing proinflammatory
process and can lead to tumorgenesis in the local
environment, whereas peripheral fat does not.”™ ' However,
the association between BMI, percentage of body fat,
body fat distribution, and health risks were different across
populations and ethnic groups. For instance, the proportion of
Asian populations with a high risk of type 2 diabetes and
cardiovascular disease is substantial at BMIs lower than
the existing World Health Organization (WHO) cutoff point

for overweight (greater than or equal to 25 kg/m’)."”

Rama Med J Vol.43 No.2 April - June 2020
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This study aimed to determine whether there is an
association between visceral fat quantitated from computed
tomography (CT) colonography (CTC) and the presence
and type of colorectal polyps.

|
Methods

Ethics

This retrospective case-control study was approved
by the institutional review board and ethics committee on
human right related to research involving human subjects
(No. MURA2015/503 on September 21, 2015), and individual

informed consent was waived.

Study Design

The study retrospectively reviewed the radiological
database of subjects who underwent CTC at Ramathibodi
Hospital during the period of August 2014 to January 2015.
The “cases” consisted of 129 adults with greater than or
equal to 6 mm CT detected colorectal polyps who underwent
polypectomy. The controls consisted of 151 subjects who
were negative for significant colorectal polyp (none greater
than or equal to 6 mm) on CTC. Potential subjects were
excluded from the study if they had a known primary cancer,
history of inflammatory bowel disease or history of familial
adenomatous polyposis.

The data of the included subjects were retrieved and
reviewed from electronic medical records, picture archiving
and communication system (PACS), and pathologic reports.
The weight and height of subjects were recorded at the day
of CTC to calculate BMI.

CT Technique and Interpretation
Bowel Preparation

The bowel cleansing regimen for CTC included eating
a soft, low residue diet for 2 days prior to the study. On the day
before the exam, 3 doses (15 mL each) of hospital-made
30% w/v barium-based, fecal tagging agent were taken after
breakfast, lunch, and dinner. Also, 3 doses of the laxative agent,
sodium phosphate (Swiff, Berlin Pharmaceutical Industry
Co, Ltd, Thailand), were taken orally at 5 PM, 7 PM, and 9 PM.
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CT Colonography Scanning

All CT scans were performed by either the 64-slice
CT scanner (SOMATOM Sensation 64; Siemens Medical
System, Forchheim, Germany) or 320-slice CT scanner
(Aquilion ONE; Toshiba Medical Systems Corp, Tokyo,
Japan). Before colonic insufflation via a rectal tube with
room air, 10 mL of hyoscine N-butylbromide (Government
Pharmaceutical Organization [GPO], Thailand) was given
intravenously to relax the colon and decrease peristalsis.
The scans were taken during a single breath holds for
both prone and supine positions. CT parameters included
120 kV, 100 - 50 mAs, 0.6 mm collimation with 1 mm
reconstruction and 0.7 mm increment for the 64-slice
CT scanner, and 120 kV, automated mAs with 0.5 mm
collimation with 1 mm reconstruction and 0.5 mm
increment for the 320-slice CT scanner.

All studies were interpreted by experienced
radiologists who had attended CTC training and had
been interpreting CTC for more than 5 years. CT images
were assessed in both 2D and 3D by using Toshiba Vitrea
Workstation or Siemens Syngo Workstation. Study results
were reported using a CT Colonography Reporting and
Data System (C-RADS).’

Optical Colonoscopy
Subjects with CT-detected polyps underwent optical

colonoscopy with polypectomy or biopsy within 6 months
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after CTC by gastroenterologists. The polyp findings
at optical colonoscopy and histopathology served as
the reference standard for polyps in this study.

Visceral Fat Measurement

The quantification of visceral fat areas by using
a semiautomatic method on a single cross-sectional
image at an umbilical level has been validated in
an earlier study, and visceral fat areas were
positively correlated with total visceral fat volume
measurements.'*

Visceral fat areas of all subjects were measured
by a single technologist with 20 years of CT experience.
A single cross-sectional image at the umbilical level
was selected. The area of fat including subcutaneous
and visceral fat, as defined by attenuation between
-50 and -150 Hounsfield units (HU), was automatically
calculated and labeled with a yellow color. The abdominal
cavity was outlined manually.

The visceral fat area was obtained by subtraction
of the subcutaneous fat. The last image obtained from
this method showed a visceral fat in a red color and
a subcutaneous fat in green color. Finally, this red area
was quantitated as the visceral fat area (cm’). The last
images of subjects with fat areas in the 1st and the 4th
quartile obtained from this method were determined
(Figure 1).

Figure 1. The Last Images Obtained From a Fat Quantification Method

Visceral fat area showed in red color and subcutaneous fat in green color. A, a subject with visceral fat in the 1stquartile.

B, a subject with visceral fat in the 4th quartile.

Rama Med J Vol.43 No.2 April - June 2020
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Statistical Analysis

Data were analyzed using statistical software,
STATA version 14.1 (StataCorp. Version 14. College
Station, TX: StataCorp LP; 2015), and P values
less than .05 were considered statistically significant.
Continuous variables (such as age) were summarized as
mean, while categorical variables were summarized as
number and percentage.

The mean of visceral fat areas in each group of
subjects was calculated. The ¢ test was used to compare
means of visceral fat areas of the control group and each
polyp-positive group. The visceral fat data of all subjects
were stratified into 4 quartiles. The odds ratios (ORs) for
having polyp of each quartile were computed by dividing
the odds of visceral fat quartile by the odds of the 1st quartile.

Multivariable logistic regression analysis for
the presence of at least one colonic polyp was also
performed. The independent variables were categorized
visceral fat area, gender (male), obesity (BMI greater than
or equal to 25 kg/m’), old age (greater than 60 years),

and family history (present) of colorectal cancer.

|
Results

A total of 280 subjects were included in the study
and classified into 4 groups; no polyp (n = 151),
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hyperplastic polyp (n = 23), low-risk adenomatous
polyp (tubular adenoma) (n = 75), and high-risk
adenomatous polyp (tubulovillous adenoma, villous
adenoma, and adenocarcinoma) (n = 31). If the subject
had more than one polyp, he would be classified into
a more advanced histopathology. There was no significant
difference in the means of age among the studied groups.
The characteristics of the 4 groups of subjects are
summarized (Table 1).

The visceral fat areas of all subjects were divided into
4 equal quartiles. The cut points of visceral fat areas
between quartiles from smallest to largest number were
93.65 cmz, 126.81 cm2, and 168.60 cmz, respectively.
Univariate and multivariate analyses were determined
(Table 2).

The mean area of visceral fat of subjects with
adenomatous colorectal polyps was significantly larger
than that of subjects without polyps. Larger areas of
visceral fat were associated with a greater risk of
adenomatous polyps.

The OR of having polyp of the 4th quartile of
visceral fat area versus the 1st quartile of the visceral fat
area was 2.9, and the adjusted OR was 2.5 with statistical
significance (P < .05). The OR of being male gender
was 2.9, and the adjusted OR was 2.7 with statistical
significance (P < .05).

Table 1.
High-Risk Adenomatous Polyp

Characteristics of the Subjects Without Polyp, With Hyperplastic Polyp, Low-Risk Adenomatous Polyp, and

No. (N =280)
ST Controls Cases With Hyperplastic Low-Risk High-Risk

(n=151) Polyp (n=129) Polyp (n=23) Adenomatous Adenomatous

Polyp (n =75) Polyp (n=231)

Gender (male/female) 44/107 70/59 11/12 39/36 20/11
Mean age, y 60.0 63.0 62.7 63.1 62.8
Age>60y 61 67 15 33 19
BMI > 25 (kg/m’) 48 66 10 39 17
Family history of colon cancer 8 6 2 4 0
Visceral fat area, mean (SD), cm®  125.1 (55.7) 148.6 (69.7) 140.2 (63.8) 147.9 (74.2) 156.6 (63.7)

Abbreviations: BMI, body mass index; SD, standard deviation.

Rama Med J Vol.43 No.2 April - June 2020
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Table 2.  Odds Ratios of Factors Assessed for Association With Colorectal Polyps in Univariate and Multivariate Analyses
Univariate Analysis Multivariate Analysis
Variable OR 95% CI P Value OR 95% CI P Value
Male gender 2.9 1.80 - 4.70 <.001 2.7 1.61 -4.47 <.001
Age > 60 years 1.6 1.00 - 2.60 .054 1.4 0.84-2.30 .192
Obesity (BMI > 25 kg/m’) 1.0 0.60-1.70 .887 0.9 0.55-1.57 798
Family history of colorectal cancer 0.9 0.30 - 2.60 .805 1.0 0.16 - 0.59 954
Visceral fat area
Ist quartile (< 93.65 cm’) 1.0 - - 1.0 - -
2nd quartile (93.66 - 126.80 cm’) 1.4 0.73 -2.85 298 1.6 0.77 - 3.12 214
3rd quartile (126.81 - 168.60 cm®) 1.7 0.87-3.38 .123 1.8 0.90-3.71 .094
4th quartile (> 168.60 cm’) 2.9 1.45-5.72 .003 2.5 1.18-5.15 .017

Abbreviations: OR, odds ratio; CI, confident interval; BMI, body mass index.

|
Discussion

Many studies have investigated the relationship
between obesity and adenomatous polyps, using many
parameters. A cross-sectional study in South Korea,’ showed
that the mean waist circumference of subjects with adenoma
was significantly larger than that of subjects without polyps,
and obese subjects (BMI greater than or equal to 25 kg/m’)
had a significant higher risk of adenoma than normal BMI
subjects (BMI less than 23 kg/m’) (OR, 1.76; 95% CI, 1.0 - 3.1).
However, there was no significant association between
BMI and adenoma after adjusting for waist circumference.
In a study in the USA of 126 adult men," investigators found
that males with BMI greater than or equal to 30 kg/m’
were 6.5 times more likely to have greater than or equal to
3 polyps than males with BMI less than 25 kg/m’. Moreover,
males with BMI greater than or equal to 30 kg/m” were
more likely to have a tubular adenoma compared to the
likelihood that males with BMI less than 25 kg/m” would
have a tubular adenoma (OR, 7.8; 95% CI, 2.0 - 30.8).
Results were different in a study from Turkey, where the
BMI and waist circumference of subjects with colorectal
adenoma and colorectal cancer were lower than the BMI in
control subjects. Interestingly, subjects with colorectal
adenoma and carcinoma had visceral fat areas smaller than
that in controls but this difference was not statistically

significant. The authors postulated that the different results

may be associated with weight loss in the cancer subjects
by the time of imaging.'” This present study showed that
an increased BMI was not associated with the presence of
the colorectal polyp. The different results from many
studies may suggest that the BMI is not a good predictor
for colorectal polyps, probably because of the association
between BMI and body fat depends on many factors
including age, gender, and ethnicity."

This present study found that visceral fat areas larger
than 168.6 cm” on CTC in subjects were associated with
an increased risk of colorectal polyps, which are known to
be a precursor of colorectal cancer. The odds ratio of having
at least one polyp increased progressively from 1.4, 1.7 to 2.9,
when going from the second to the highest quartiles of the
visceral fat area, respectively. The odds ratio of presence of
polyp in the highest visceral fat area quartile was 2.9 times
compared to the lowest quartile and was 2.5 times after
adjusting for other variables. The mean areas of visceral fat
were significantly larger in both low-risk and high-risk
adenomatous polyps than in that of the control group.
This outcome supported results from the prior studies
that patients with higher visceral fat measurements are
at greater risk for the presence of colonic polyps.'* ™"

A study from Japan showed the significant association
of visceral fat area in subjects with colorectal cancer, but
not in subjects with adenomatous polyps."® Another study

from the USA, reported that measurements of visceral fat

Rama Med J Vol.43 No.2 April - June 2020



6

Visceral Fat Quantitated From CT Colonography Is Associated With the Presence of

Colorectal Polyps

volume fraction on CTC, were correlated with an increased
risk of adenomatous and hyperplastic polyps."

In obesity, plasma adeponectin concentration is
decreased, and low adeponectin level results in increased
insulin resistance and has been thought to be associated
with tissue inflammation and cancer development.*”**

In the present study, additional finding was that being
male was associated with increased risk of having colorectal
polyps, similar to results in a prior study.” Male gender
significantly increased the risk of having colonic polyps,
but there was no significant change in risk among the
remaining variables assessed (old age, family history of
colorectal cancer, and obesity). By performing multivariate
analysis with adjustment of other factors, there was a
persistent increased risk of colonic polyps in male gender
along with a slight decrease in the strength of the relationship.

The result of this study suggested that having large
areas of visceral fat may be a risk factor for colorectal
cancer and may be considered for inclusion in screening
guidelines. In obese subjects, a decrease in visceral fat
would probably decrease the probability of developing
colonic polyps and cancer. Visceral fat quantification
may be added in the future to our routine CTC screening
program and used to categorize obese patients into
relatively higher and lower risk groups. Patients with a high
probability of having colonic adenomas based on a high
visceral fat value could be identified early and encouraged
to change their lifestyles to decrease obesity.

There are many limitations of this study. Because of
the retrospective nature of the study, some data were not
recorded in the database. Many subjects were excluded

due to no data of optical colonoscopy resulting in small
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Thailand) 134 Primer FaidauiEuenad
HGH-S: 5'-TGCCTTCCCAACCATTCCCTTA-3' ttag
HGH-AS: 5'-CCACTCACGGATTTCTGTTGTGTT-TC-3’
uaz%’fmﬁwm PerfectTag™ Plus MasterMix (5 PRIME
GmbH, Hamburg, Germany) Tﬂﬂﬂﬁﬁaﬁ1ufjﬁﬂ
mmqgmfwm vindusiinsiudSadisue
Ta83% PCR @101A509 T100 Thermal Cycler
(Bio-Rad Laboratories, California, USA) Iﬂﬂ@gillﬂ?h
Tilsunsulfinsen PCR 1/52nouaae 1) Predenaturation
fguygd 94 esanwaidea (Junar 3 wid
2) Denaturation ‘ﬁqmwgﬁ 94 IR BAIFE ﬁJunm
60 711N 3) Annealing ‘ﬁqm‘wgﬁ 65 DIA BT
15111781 30 JUI% 4) Extension ‘ﬁqmwgﬁ 72 9961
rasdea 1Wual 30 3UN $I1UIU 35 TOU 1Ay
5) Final Extension ﬁqmwgﬁ 72 DARUBAHE ﬁJunm
5w Tasngalfasofiguugil 12 espuwaiGoe
911 UATIVABVIUIAVEY PCR product 478
2% Agarose gel electrophoresis i"JiJfT‘]J?]LE]‘LJLE]‘JJWIi;@WH
YUIA 100 fjl’Uﬁ' (100 bp DNA Ladder, MBGEN
Biosciences, Taipei, Taiwan) G‘T}Wimmumﬁuﬂuau
mmﬁgﬁumudazﬁﬁu (Molecular weight marker)
80110 Ethidium bromide 11aA31931A5 12 A01A3 B9
Gel Doc (Cell Biosciences, Santa Clara, USA) g]s;ﬁﬂili‘ﬂﬂﬂ;]
HOVADUIDVLIA 434 Arud
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M5INTZHTeYE
a J Y aa d' = =
MsAAsIgveyanaadie)/seuiney
[ Ly o 1 a (% a QJ
ANVAUNUTIZNINUTHUNVANVUTgNT VDI
< @
A UDVYDITINWI 10 1dU 1Az 5 1dU AU 01g
a 4 A Aa o
wazngAMsaimadedia Taoldlsunsudiagal spss
§' Ui 25.0 (IBM SPSS Statistics for Windows, Version 25.0.
I [ H
Armonk, NY: IBM Corp; 2017) wansNatunnae (Mean)
AN (Minimum) AGIgA (Maximum) LasaAuTIsuLY
A3 (Standard deviation, SD) MrUATEAUBTIATY
NNADANIND .05 (P < .05)

|
NaNIIANH

9
1 @ 1 o @ ' I
NUAIDE1N TIUIUNINNA 30 Au iy
INABIY TIUIU 25 AU LASINANYY T1UIU 5 A
(BAITIAIVNABIIADLNAKQY 1NNV 5:1) 019
a ~ 1 :; [ T W =
UANRAY (AEGA - AGIgA) NN 43.6 (17 - 88) 1
) @ a o a 1 ] a
AMTuNgANTAMTAeFI0 daulngdeFIanyy
v o o a g
ngturiu Swau 12 au Aailuieeas 40.0 998D
RUAMAIIIT TIUIY 8 AU QANVHIAINY/QITAIE
FIUIU 6 AU LAZDU T1UIU 4 AU
=3 = a a Qﬂ’
mafFeunenlsunanazanuuignives
a g Y 19 Y 2
Ao lavninmsanasinmm 10 1du uaz 5 1du Vo9
1 % ] 1 %’ o
NQUAI9619IND I UIMITNU0ITINHN 10 1dU
uaz 51du launde (Adige - Agaga) 1IN
0.0010 (0.0002 - 0.0040) 118 0.0005 (0.0001 - 0.0021)
@ o 2 <
n5u awd1ay YSuadidueninginmy 10 1du
UANRTY (AR - AGIEA) A 200.4 (35.2 - 799.6)
[ 1 a 1 a2 a s
ulunsuaelulasdas genidsuiudduenin
= A o 1 "o
FINHY 5 10 FIUAUNTY (AR - AIGIFA) 1NN
1482 (21.7 - 571.5) w1 Tunsusae luTnsans
4 A a £ < J
HONNTINANILIFNTUOIADUID (A260/280) WL
a g Y A = Vo [
AOUOIINIINEY 10 17U UAURTY (AWIFA - ANGIga)
[ U <]
INY 161 (131 - 1.99) ganadwenng 1k 5 1dy
&2 A ~ 1 :; U " @
FanAuRAY (MEgA - AGIgA) NN 1.54 (132 - 1.90)

o

Lsyo/ ' 1 Y = a a3
HUONIINUIINUINQUIINAY 5 1TU NANAALDULD
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laioonan 50 i Tunsuae luTasaas Twaunnnn
nquanmL 10 1du Aeilufesaz 33.3 uazdovay 16.7
MWAIAY azngquIInEL 5 1§u fadaaduenda
IS qnivesdisute (A260280) Tuszaud
(fosndn 1.5) Timaumnniingusinwm 10 du Aadhy
fovaz 40.0 naziesay 23.3 awd1ay o61alsAa
ediasignisadanu ludaaiuuanaig
ﬁ'ﬂﬂ?mmuazmmu’%qw%mmﬁzﬁmmzw’mﬂtju
T10my 10180 1Az 5 1§ (319 1)
maffsufoumasulinauazanuuiqnd
vosRISuefiadannanny 10184 az 5 1§y Tas3s
anameanTazalY Phenol/Chloroform/Isoamyl alcohol
wus1 Buadidwemasludmeninniiduda
nanfe Tunguainmu 10 1du AundelSunadisue
Tudwne wihdu 219.3 wTunduse lulnsdas vazd
Tugwaje 110y 105.9 wluniuae lulnsans uag
Tundusinay 5 1§u AundelSinaddueludne
whiy 150.5 wiTunsudelulasdas vasiilududa
WY 136.5 wTuniuas luTasaas Tunmenduny
Ausqnivesdiduovesdudageniidrie
nafelungusnuy 10 1§u Auadennuuignd
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YDIAIDUID(A260/280) Tududje 1M1y 1.70
N ludee minu 1.59 uazlungusinmm 5 1du
ANNAIANULT FNTURIRDUD (A260/280) Tudndje
MY 1.59 vz ludyie tiiny 1.53 enadou
nuadanud Ysunamazanuusgnivesaoue
senadanonazgvalunguwy 10 1du uag 5 1du
Tifianwuanarsnuedreiiiediny (P > .05)
(M3 2)
= g S a Q{

manfFeuiisueigiuliunanazanuuigns
vosAuehanaInI ANy 10 1du taz 5 1du Tards
anameanIazay Phenol/Chloroform/Isoamyl alcohol

' a g A ] ' =
wun dsunanduemasluaueigiosndn 50 1 uas
wnnvsein 50 Y hifianuuanaenu nande
Tungumu 10 1du auoigiesnit 501 USuamidue
ANy 204.8 Wi luniuae lulnsaas vazd
AuLIgUINATIHI oMY 50 T YT uemae
Ny 208.1 wiTunsuae luTasans drulunquuu

] ] ' ETRNTS 2 g =
51@u Aue1guaendl 50 1 YSuudduemay
MmNy 158.5 wrTunsuae lulnsans vaziauoy

1 A ' v a 2 a g A ' v

WINNNHIOIMIAY 50 1 USuadwuemasminy
142.6 W Tuniuae lulnsans

A a a A A s A o v v
MINN 1. ﬂ1§!ﬁﬂﬂ!ﬂﬂﬂ1ﬁu]m!!ﬂgﬂ'J]N‘Uiqﬂﬁmﬂﬂﬂ!@u!@‘naﬂﬂﬂ1ﬂﬁ]ﬂwu 10 taY pag 5 tau

U (%)

ERLI NN

A 10 18U WA 5 1EY

Wunaddue u1511a3 30 uL), ng/uL
<50 5(16.7) 10 (33.3)
50 - 100 5(16.7) 6 (20.0)
>100 20 (66.6) 14 (46.7)

Mean (SD) [min - max], ng/pL
mmﬁqwfﬁ!mmﬁgé‘um (A260/280)

<l5

1.5-1.7

>1.7

Mean (SD) [min - max]

200.4 (169.7) [35.2 - 799.6]

1.61 (0.15) [1.31 - 1.99]

148.2 (137.0) [21.7 - 571.5]

7(23.3) 12 (40.0)
18 (60.0) 14 (46.7)
5(16.7) 4(13.3)

1.54(0.13) [1.32 - 1.90]

SD, standard deviation.
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d' = U a Qd a3 Y Y
M139N 2. ﬂ15!‘Iﬁﬂ‘]JmEl1J!Wﬂﬂ‘]]ﬂ%“]m!!ﬁ%ﬂ?1uﬂ§’q‘ﬂﬁﬂl@ﬂﬂ!B‘H!i’)‘%]ﬂi]ﬂwu 10 ta¢ uag Sau

Wanadwue dulSanas 30 pL), ng/uL

ANNUIINT VR IAIBUID (A260/280)

INE .2 DU (%) .2 U (%)
AuNae AuNae
<50 > 50 <1.5 >1.5

w10 1&Y

18 (n = 25) 2193 3(12) 22 (88) 1.59 6 (24) 19 (76)

‘HEU?Q (n=5) 105.9 2 (40) 3 (60) 1.70 1(25) 4(75)
W S5 1@

B8 (n = 25) 150.5 8 (32) 17 (68) 1.53 10 (40) 15 (60)

N (n=5) 136.5 2 (40) 3 (60) 1.59 2 (40) 3 (60)

r'd
o 1% a a <3 [
dmSuanuusgnivesawue luaueigioonii
507 wazmna NI omny 50 ldnalndiRssnune
Tungqury 10 1du aue1gioeonii 50 1 Annde
r'd
a 2 < " W
ANVUTGNTUDIAIOUID (A260/280) 1NIND 1.64
l:‘ 1 =1 1 -7 = 1 ﬂ‘
YULNAUDIGUINNIINTININY 50 I Annde
r'd
a 2 < " W
ANVUTGNTUDIAIOUID (A260/280) 1NIND 1.56
' ' Y Y 1 = J A
alunquuy 5 1du AU IYNesnIT 50 U ANRAY
r'd
a 2 < " W
ANVUTGNTUDIAIOUID (A260/280) 1NIAD 1.53
l:‘ 1 =1 1 -7 = 1 ﬂ‘
YUNAUDIGNINNIINTININY 50 I Annde
r'd
a 2 < " W
ANNUTGNTUDIAIOUID (A260/280) 1NIND 1.57
HANAAOUNIIADANUIN LT A UUANAIIAY
r'd
[ v o @ a a <3
a1 Td YT MAIaZANNLTINTURIAD D
5211119nqu0gHeon11 50 I uaznguelguINnIn
= [ = 3’; J F) Y
Wiommn 50 1 nalunque 10 1@y tag 51U (P> .05)
(13197 3)
= =3 a 4 = s Aa [
maSeuMeunganisansidesiany
=y a Q‘{ <3 $ [
YSmaazaNuuIgnsvoIAR e NaNAINTINHY
2 9 an v Y
10 174 uag 5 13U laedfananleaisazale
Phenol/Chloroform/Isoamyl alcohol wu s
a QJ < @ a o a
HAZANNUT GNTUDIADUBNUNYAN I UM T TSFI0
Y
lifianuuanarenunslunguay 10 idunag 5 1du
(P> .05) (113199 4)
1 Y v a g an
arl¥arelunisanaadueansney laeds
anadeEnIazay Phenol/Chloroform/Isoamy! alcohol
a 3 a 1 o I v 3
ARy 49.55 v maeau MuunEluahe 37.55 U

' o2 A D) v a g
nazagnsaiawilaed 12.00 1 lnarananidue
I o =
dunan 20 %2 Tu4 33 WA

1 1Y 1 I 1 1%

MIGUAIDINADLBNANANINGINHY 10 1dU 11aE

Y AA A a a3 a £ @
5 1du ANUTuafuenazANUUIgNIA1Y N
NAUY 1RPINU TIUIUBEAT 9 AU (M599, M600,
M605, M603, M620, M626, M625, M649 Llag M665)
NATOUAIIT PCR Wunguey 10 tdu Hdgym

o "W Y o a3 9
M3 PCR Nailama s1uau 2 au Aadludesay 22.2

A Y A o Wy °
yuznguey 5 1du Jilgrii PCR lulama s1uau

a 3 v A o 1 Ayny A
3 au aalludesaz 33.3 Wevainldnnaies
a 4l @
NanoDrop spectrophotometer 41UATIEUIINNUNG PCR
4 ° [l I
eaurguesmsh PCR Tu'ldwa aql I8 3 m

@

N

Zhe

o =1 9 ad
A79819AI0 WD M600 AN 5 1FU 15uaAwnue
r'd
Ny 34.6 w1 Tunsuso lulasans wazmANuULSaNs
I T W [ a
VOIALOULD (A260/280) 1NN 1.87 UIILINADIN
) .
WSunadwueiiss (Mnn 1)
o (= 9 ad
A9 M620 1NHN 10 11 151naamue
r'd
N 85.7 w1 Tuniuae 1u1Asans wagmANUSgNs
I T W [ a
VOIALOULD (A260/280) 1NNV 1.46 UIILINADIN
r'd
a a I
ANMNUI gNIURIAD UBTIDE
o =1 9 ad
A70819AI0 WD M620 AN 5 1FU 15uaAnue
r'd
Ny 87.3 wrluniuae luTnsdas uazAnuUI NG
I T W [ a
VOIALOULD (A260/280) 1NN 1.40 UIILINADIN
r'd
a a I
ANMNUI gNIURIAD UBTIDE
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@ 1 ag Y adg
A01ADUD M665 1NAN 10 1dU 151aIA D
BN 255.7 i Tunsuse I Insans tazmauLsgns
YDIRDUIB (A260/280) 1111 1.63 HIIZAADIN
v
AgudgalgnIen PCR
@ v ag 9y aa
A0819ABUB M665 3MNKL 5 1d1 5 ie
N 214.8 W Tunsuse lu Tnsaasuazmnuusgns
YDIADULD (A260/280) 1M1AY 1.57 UILIAAIN
v
AgudgalgnIen PCR
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iiorhieddiBue M66s 91Nk 10 131 1az
5 1du mfﬁamuﬁaaﬂNamaeﬁaﬁugqﬂﬁﬁ?m PCR
uadanannututuvesRdwe lifosnn 50 1 Tundu
aolulnsans Tae¥i1nN15190919UL 2-fold dilution
wldSasan 12 uag 1:4 Mmfumsaged
Tas3% PCR Wy wadana lilifiunauddueviia
434 Quud 1aae11 MM 2-fold dilution laiaunsn
annavesiIdus e PCR I

d‘ = v a2 Qd a3 Y Y
139N 3. nmﬂ%’ﬂumﬂumqnuﬂ‘%mmuazmmmqnﬁmmmamamnsmwu 10 tayt uag S 1au

PHnaddwe duifSanns 30 pL), ng/uL

ANNLIGNEUDIABUID (A260/280)

01,1 .4 UIU (%) .4 UIU (%)
Anae Aunae
<50 >50 <15 >1.5

A 10 1

<50 (n=18) 204.8 3(16.7) 15(83.3) 1.64 3(16.7) 15(83.3)

>50(n=11) 208.1 1(9.1) 10 (90.9) 1.56 4(36.4) 7 (63.6)
I 5 LU

<50(n=18) 158.5 6(33.3) 12 (66.7) 1.53 8(44.4) 10 (55.6)

>50(n=11) 142.6 4(36.4) 7(63.6) 1.57 4(36.4) 7(63.6)

a = a G 2 Aa v a Qd 2 Vv v
MN1319N 4. ﬂ1inﬁEJTJ!TIEJ‘]JW€|ﬂﬂ1iﬂm15!ETEJ‘U’NImJﬂ%&nml!m’,ﬂ?13J1J§q7|ﬁﬂlﬂﬁﬂ!ﬂu!ﬂiﬂﬂ§1ﬂﬂ?~l 10 ta¥ nag S 1y

PSnadeie (uif5anas 30 pL), ng/uL

ANNLIGNBUDIAIBUID (A260/280)

a < a2 Aa
NEAN TN LB IN

DU (%)

DU (%)

Aunag Ainag
<50 > 50 <15 >1.5
Wl 10 LU
TEFINNZINURY (n = 12) 215.8 2(16.7)  10(83.3) 1.59 5(41.7) 7(58.3)
91A11¢)93195 (n = 8) 236.7 1(12.5) 7(87.5) 1.65 2(25) 6 (75)
9nAY/A1AINY (n = 6) 191.7 0 (0) 6 (100) 1.59 0 (0) 6 (100)
U7 (n=4) 94.6 2 (50) 2 (50) 1.60 0 (0) 4 (100)
W 5 1dU
@OFINNZHNURY (n = 12) 119.3 5(41.7) 7(58.3) 1.57 4(33.3) 8 (66.7)
91A11993195 (n = 8) 185.0 2(25) 6 (75) 1.54 2(25) 6 (75)
QAHY3NAINY (n = 6) 125.2 1(16.7) 5(83.3) 1.54 2(33.3) 4 (66.7)
U7 (n=4) 195.8 2 (50) 2(50) 1.49 3(75) 1(25)
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MW 1. MINATOUAMMNUBIABUIDDINTINWN M599 M600 1oz M605 Jae3s PCR

1 2 3 4 5 6 7
MW marker M599 M599 M600 M600 Mo605 M605
Hair 10 5 10 5 10 5
DNA, ng/uL 35.5 22.5 80.4 34.6 39.4 30.9
A260/280 1.52 1.49 1.90 1.87 1.70 1.59
PCR (434 bp) Present Present Present Pale Present Present

MW, molecular weight; PCR, polymerase chain reaction.

|
andsiama

@ <
UszmeInedisisaumsanaad e duny
= ~ 14 d' A dd‘ 1
eNUNANNREN'™ Wo WAL, 2555 ¥iselszana 7 rnuan
< o ] Al @
Taainudegenmadaithasznaide dag 3 - 5 1du
@ < o @
ldgaanaaouedusagl uazdannududunas
a < o 4
AUUTENTVDIALOUIDAIBIATOY NanoDrop
[ 1 a Q‘{ <

spectrophotometer W11 AANUUTANTUDIALDUID

[ [P= U ) [ = A v g’}
(A260/280) aaulvgiiinniosndt 1.8 Famadn lariu

Y o =® .dy [ Y Y
Taaineanunisane1tl lumsanaduny 5 18y

FUNTY A g - [ o 1
185 wemas miny 148.2 urTuniuae

A A £ 5
lulasaas uazanuuSgnsuosAoue (A260/280)
uAURAY (AR - ANGIgA) 1NN 1.54 (1.32 - 1.90)
v A g Y 1 =
msanaauenduan luaelszmatisieau
MIANYIVDY Takayanagi tazaay’ lanfseuieuis
@ <

ANARD UL MAFUNNAIEIT Phenol/Chloroform method
7% Sodium iodide (Nal) method 118235 Silica-beads method

[ < . .
wun Usnadmuelu 1y Inaewess (Mitochondrial
DNA, mtDNA) nafaanduny (Fresh hair shaft)
A a -4 axy Y
NNANVED 1, 3, 5 1Az 10 UAAT 1A 3 15 lana
T3iuanananiu 518914MIAAYIVDY Riemann azans"

Y 1 v a an o Y A
1daued1 adsanafdue lagdsn1sviialeile
(Manual DNA extraction) tWoaaa11491e 1103910

4 @ I [ wvAa
IAIDIANAADUIBUVVDA TUNA (Automated DNA
extraction) NIIANITINAVAIBETIIUIUT DY

Y
UBNIINY F1891UNITANYIVDY Hue tazamue’

YR v a am v Y

1ddnuimsanaddue lasdsananltearsazaly
9

Phenol/Chloroformy/Isoamyl alcohol W11 M3 2 VUADU

(2-step Phenol/Chloroform/Isoamyl alcohol) 1&nafnmn

v

1 YUndU (1-step Phenol/Chloroform/Isoamyl alcohol)
) 2 9

Haziiosn 3 TIBNUMIANIVEY Votrubova Liazame’

1839990 11437 MagCore HF 16 Plus (RBC Bioscience,

. . . o < 1 1
Taipei, Taiwan) ¥ 1FafaA@UONUI A1W150%8

a4 2 19 A A A ~
AAMTENUNNNUY UATDIFIABIATDINTIA TN
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a s
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a d 1 1 1 1a
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v a g g Y A =1
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3 97 Tu9 ¥z ldsevdanarlumsanaauie
1ainvuen uavedevedis Phenol/Chloroform/Isoamyl
alcohol ABNWHIIN Phenol HINHAADHINITY Srdua
2
a8 1nil 1Hipane (Necrosis) HazliNasaszuumels
navMInan 1d Jadeufsye seameamsamaaumela
¥4
HoNINUGINanen sduiaszinamMInAnNT oY
¥
e msAneii195ms Microtechnique Y331105
2
Woonn tagiimsaiugaiie (Glove) 1@on1211 (Gown)
1AUM (Goggle) taznihmnlaayn (Mask) oo
Y v Fa

mydura Taensa samanmsmeeaaudleuauranms
ﬁ}mﬂﬁﬂamiﬁ?} (Good Laboratory Practice, GLP)
e hinudgmlumsdgiaau

a g ~ @ 9 asy E)

auenana ldaninmn Iagdsms ldasazaie

Y

Phenol/Chloroform/Isoamyl alcohol TumsdAnsinyN
5L $1U9U 10 1du TUSanazanuuSansves
ad =2 (=] Y A = v A d ~ @ Y
aweAnanlsaiionFoumeunuauenana Ia
INITIANY T1UIU 5 (AU 1A INUANMUUANAIINY
pdeiifediAy Feoruilwwsiziiuiudiedis

Y Y

A v Ao U AAad
TumsainutgasIuAsLIIe UONIINL ADUD
nana'laninsineulutidym lunsy Pcr Tagly

IS . AAA
Human growth hormone 1114 Primer Gluﬂim‘ﬂuﬂiyﬁi
9 InANUE LU0 ID U RN 50 W1 TUATY
1 a a g A [
a0 lulasaas Taglsinguovdoueaevie lilsing
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a3 A o <3
uavdue lauddym laemiudadiuiSuasaue
J o 4 I~
TuasesAsznouvesmsih PCR (PCR mixture) 1o 11T
anudutuvesdidue lifesnd1 50 urlunfude
luTnsans wun awnsauddymdsnan s dmsua
AMNLTANTURIAIDOUID (A260/280) AloOAIT 1.5

o é ddy ] Y

venutlymlumsh PR ensaitl ldenunsoudtlaym

ad ? A adg a ay
TagmianaznouAioues 1o nad wo@uiitos

v H '
dmisusdudsin ludiedia 1 au aash PCr lildwa
'
wfhanududunazanuuignivesddueeglu
IAUNA FITIBNUMIANEIVDY Takayanagi HazaAME’
4 9
wugsalruiinazeueiuiaInd1dudine
13 Melanin IHaa® Taq polymerase G‘fhﬁﬂwuiumju
Mo NTduRuER 1Ae53503A (Natural black hairs)
919ADIATINNINIAYNIUD U
' I @ 1

9619150070 MIafARABUILIINTINHNND I
Tifiamduiusfumea 01g tazwgAmssinsdedie

1 A v o w X I 1 U @ 1 A
panefiiodiny eoruiullldingudledianly
v A o Y
1
0

De

Tumsanptdalisiuiuiios Faninlinisimungu
% ] 9 dgf o VN~ 1 aaly ¥
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|
asiwa

= 2 ya3 A £
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9 g a £ aa

lanafSunamazanuuignivesaoue (A260/280)
~ @ Y 1 o Y 2 a g ~ [ Y
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The Study of the Yield of DNA Extracted From Hairs of Postmortem Cases
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Background: Problems frequently occur from hair extraction are low Corresponding Author:

concentration and impurity of DNA. Wisarn Worasuwannarak
L Department of Pathology,
Objective: To assess the Phenol/Chloroform/Isoamyl alcohol method for o
) ) Faculty of Medicine
extracting DNA from hair roots. o ]
Ramathibodi Hospital,

Methods: Hairs from 30 postmortem cases were collected. In each case, 5 and Mahidol University,

10 hair roots were extracted DNA by Phenol/Chloroform/Isoamyl alcohol. 270 Rama VI Road, Ratchathewi,
The amount and purity of DNA (A260/280) were detected by NanoDrop Bangkok 10400, Thailand.
spectrophotometer. The quality of DNA was examined using polymerase chain Telephone: +66 2201 1145
reaction (PCR). Amount of DNA was analyzed compared with gender, age, Fax: +66 2201 1145

and manner of death. E-mail: wisam.wor@mahidol.ac.th

Results: The amount and purity of DNA extracted from 10 hair roots
were slightly better than 5 hair roots (P > .05). The mean (range) of
DNA concentration was 200.4 (35.2 - 799.6) ng/uL from 10 hair roots vs
148.2 (21.7 - 571.5) ng/pL from 5 hair roots in 30 uL volume whereas
the mean (range) of A260/280 was 1.61 (1.31 - 1.99) in 10 hair roots vs
1.54 (1.32 - 1.90) in 5 hair roots. The results from NanoDrop showed no

difference among various gender, age, and manners of death.

Conclusions: DNA can be extracted from hair by Phenol/Chloroform/Isoamyl
alcohol. The quantity and quality of DNA were good enough for personal
identification by PCR. DNA extracted from 10 hair roots is better than 5 hair roots.

Keywords: Forensic genetics, DNA yield, DNA extracted from hairs,
Phenol/Chloroform/Isoamyl alcohol method, PCR, NanoDrop spectrophotometer
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An Analysis of Services Utilization and Medical Care Charge in Pesticide Poisoned

Patients Using the National Health Security Office Database
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Background: As the results of the high pesticides use, pesticide poisoning is an
important health problem in Thailand. Most studies are about pesticide use behavior

and health impact, but lack of studies that indicate the impact economically.

Objective: To analyze the services and medical care charge of patient diagnosed with

pesticide poisoning at the hospitals.

Methods: This study was a cross-sectional descriptive study using data from
the National Health Security Office both outpatients and inpatients. Data was
collected during the year 2016 - 2018 and selected according to ICD-10
diagnosis code T60.0-T60.9 (Toxic effect of pesticides), but excluding code X68
(Intentional self-poisoning by and exposure to pesticides). Data were analyzed

using descriptive statistics.

Results: During the year 2016 - 2018, the majority was inpatient (97.0%), and
diagnose with toxic effect of herbicide and fungicides (47.9%). The average
cost per person per year of inpatient care was B7740, B11 048 and B9641,
by year respectively. While the average cost per person per year of outpatient
care was B1651, B1482, and B1668, respectively. The common types of
poisoning were herbicide and fungicides, followed by organophosphate and

carbamate poisoning.

Conclusions: The majority of patients affected by pesticides are inpatients who were
poisoned by herbicide and fungicides with higher medical cost than outpatients.
However, the causes of the highest average cost of treatment and the highest number

of visits are organophosphate and carbamate insecticides.

Keywords: Pesticide, Charge of care, Services utilization
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Factors Related to Treatment Compliance Among Patients With Heart Failure

Hoang Thi Ngoc Sen', Tran Thi Tuyet Linh', Duong Thi Kieu Trang]
" Faculty of Nursing, Da Nang University of Medical Technology and Pharmacy, Da Nang, Vietnam

Background: Treatment compliance can not only prevent complications Corresponding Author:
among patients with heart failure but also improve their health, quality of life, Hoang Thi Ngoc Sen
decrease hospitalization, and mortality rate. Faculty of Nursing,
) ) ] ) ) Da Nang University of Medical

Objective: To examine the treatment compliance among patients with heart failure,

) ) } Technology and Pharmacy
and identify factors related to treatment compliance.

99 Hung Vuong Street,

Methods: The descriptive correlational study was carried out in 112 participants Da Nang 550000, Vietnam.
by a random sampling technique in the Cardiovascular Department, C Hospital, Telephone: +84 0977 103 405
Vietnam. Data were collected during June to August 2019. Four instruments E-mail: hoangngocsen@dhktyduocdn.edu.vn
were used: 1) Demographic and clinical conditions; 2) the Revised Heart

Failure Compliance Scale; 3) Mini Mental State Examination (MMSE);

and 4) the Japanese Heart Failure Knowledge Scale (JHFKS). Data were analyzed

by chi-square test and Spearman rank correlation.

Results: Among 54.5% of participants were demonstrated treatment compliance.
Compliance with the medication and routine checkup were high (> 80%),
whereas doing exercise, fluid restriction and weighing daily were low (43.8%,
33.8%, and 16.1%, respectively). Factors included gender, education level,
numbers of hospitalization during the past year, comorbidities, heart failure
knowledge, and cognitive function were significantly related to treatment

compliance (P < .05).

Conclusions: Patients should enhance heart failure knowledge in order to
improve treatment compliance. By doing this, heart failure patients were supplied
information about the disease when they are hospitalized. Patients with

cognitive impairment were also paid attention to improve treatment compliance.

Keywords: Treatment compliance, Heart failure, Cognitive function
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Introduction

Heart failure is the last evolution of many
cardiovascular diseases.' Heart failure does not only
decrease patient’s capacity but also is one of the leading
to mortality.' In the recent 2 decades, mortality caused
by ischemic heart disease and stroke has considerably
reduced, whereas mortality from heart failure has
gradually increased.' Nowadays, heart failure is referred
to as a worldwide disease.' In the United States, there were
5.7 million people with heart failure reported in 2017,
and this number has rapidly increased.” In Sweden, 1.8% of
the population had heart failure and this rate was equal
in both genders.” This is also a serious health issue in Asia
with about 1 million people with heart failure.’ Moreover,
the number of patients with heart failure is higher in the
southeastern Asian countries as compared to other countries
in the world." People with acute heart failure in this region
were younger than in the United States (54 years vs 75 years,
respectively), and they also had worse clinical symptoms,
higher rate of mechanical ventilation, longer duration of
hospitalization and higher in hospital mortality."

In Vietnam, prevalence and mortality of cardiovascular
disease has rapidly increased, and is also the leading
cause of death.’ Although there has not been any officially
published research about the prevalence of heart failure in
Vietnam, it has been estimated about 0.3 to 1.6 million people
with heart failure.” According to the statistics of Hanoi
Heart Hospital in 2016, the proportion of hospitalization
caused by heart failure accounted for 15% in the total of
hospitalized patients.

Treatment compliance plays an important role
in patients with heart failure because it can influence
the patient’s health as it can decrease rehospitalization
and mortality, and improve quality of life.” In addition,
treatment noncompliance leads to many consequences
such as impaired cardiac function, pathological changes,
aggravating signs and symptoms of disease, increasing the
severity of health problems, medical costs, risk of death and
disability.” Therefore, treatment compliance is a crucial

factor of health maintenance in patients with heart failure.
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Patients should adhere to treatment methods including
medication and lifestyle changes.” Compliance with
medication is defined as patients take the medicine
as the physician orders.” Lifestyle changes are compliances
with diet (such as salt restriction, fluid restriction,
low fat intake), regular exercise, weight control, alcohol
and substance using restrictions, nonsmoking, managing
stress, monitoring blood pressure, recognizing symptoms
and monitoring treatment process.’

In Vietnam, treatment compliance in patients with
heart failure was low.” One study demonstrated that
37% of patients with heart failure did not take medication
as ordered, and 10% of patients did not regularly monitor
their symptoms.'’ The similar proportion was noted for
patients without routine checkups, and 52.5% continued
on a normal salt diet after discharge from the hospital."’
The study of Nguyen Ba Tam in the Nam Dinh General
Hospital out of Danang displayed the moderate level of
treatment compliance among patients with heart failure.’
This reported first study on treatment compliance among
patients with heart failure in Da Nang.

Factors related to treatment compliance are divided
into 3 components, including patient factors, treatment
factors, and health provider factors.” This study focused
on the patient factors. Based on the previous studies,
patient factors related to treatment compliance
including clinical conditions, demographic variables,
cognitive factor, and knowledge of heart failure.” "'
Demographic variables in this study consisted of age,
gender, education level, marital status, and fee payment.
Clinical conditions were defined as duration of heart
failure, New York Heart Association (NYHA) classification,
numbers of hospitalization during the past year, and
comorbidities.

Age and gender were potential factors related
to treatment compliance, however the relationships

14 patients who had

were inconsistent among studies.
higher education level had knowledge of disease better,
so they performed treatment compliance strictly.’
Duration of heart failure, NHY'A classification, numbers of

hospitalization, and comorbidities were identified as factors
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. . . 14-16
correlated to treatment compliance in some studies.

For instance, patients had previous hospitalization because
of heart failure practiced better treatment compliance."
The presence of comorbidities such as hypertension
led to the poor treatment compliance.'* It has been
indicated that heart failure knowledge positively related
to treatment compliance.”

In addition, numerous studies stated that level of
cognitive function correlated to treatment compliance

16-18 -
Heart failure

among patients with heart failure.
patients who were cognitive impairment got poorly overall
adherence, especially in daily weighing, regular exercise,
and fluid restriction."”

In spite of prevalence of heart failure has been
increasing in Vietnam® and treatment compliance had
played important role in controlling the illness, there was
scant evidence for level of treatment adherence
as well as related factors among this group of patients
carried out in Da Nang. This study aimed to examine
the relationships between demographic variables,
clinical conditions, heart failure knowledge, and
cognitive function and with treatment adherence.
The findings will support treatment adherence
among patients with heart failure. It will be a valuable
evidence to treatment compliance for patients with

heart failure in the future.

|
Methods

Participants

The descriptive cross-sectional design was use
in this study. Participants who were selected by
random sampling technique had heart failure were
treated in the Cardiovascular Department, C Hospital,
Da Nang, Vietnam. The eligibility criteria of participants
were as follows: aged of 18 years and over; had diagnosed
with heart failure more than 3 months; understood
Vietnamese language; agreed to join this study.
The sample size was calculated by the G*power
program to determine the minimal number of participants.

The correlation coefficient was 0.331 which was identified
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by correlation analysis between cognitive function and
treatment compliance by the Revised Heart Failure
Compliance Scale,” alpha error probability was 0.05,
power was 0.95, and the 2-sided was used. The sample size
was calculated 112, so 112 participants were required as

a minimal adequate sample size.

Ethics

The study was approved by the Da Nang University
of Medical Technology and Pharmacy with the
number of approval decision 165/QD-DHKTYDDN on
April 24, 2019. Additionally, the study was accepted to
collect data in the C Hospital.

Instruments

The instruments included 4 parts. Part A, demographic
and clinical conditions consisted of age, gender, education
level, marital status, fee payment, duration of heart failure,
NYHA classification, numbers of hospitalization during
the past year, and comorbidities.

Part B, the Revised Heart Failure Compliance Scale
was used to investigate treatment compliance among
patients with heart failure. The contents of this scale
were about compliance with salt restriction in diet,
fluid restriction, regular exercise, daily weighing,
medication and routine checkups. The scale consisted
of 6 questions of 5-point Likert scales from 0 score (never)
to 4 scores (always). Patients were asked to estimate
their compliance during the past week for medication,
salt restriction in diet, fluid restriction, and regular
exercise, during the past month for daily weighing,
and during the past 3 months for routine checkups.
Patients were evaluated to perform compliance when
they chose the answer “always” or “mostly”, and
noncompliance when they answered “never” and
“seldom”. Patients were noted as “compliance” if they got
at least 4 out of 6 recommendations.” The Cronbach’s
alpha of this scale was 0.77.

Part C, Mini Mental State Examination (MMSE)
used to examine cognitive function. MMSE was a

popular screening test to measure orientation, memory,



Factors Related to Treatment Compliance Among Patients With Heart Failure

attention, language function, and visual-spatial skills.”'
The score ranges from 0 to 30 with more than 24 defined
as normal function; 18 - 23 as mild cognitive impairment,
and less than 17 as severe cognitive impairment.

Part D, knowledge of patients was evaluated by the
Japanese Heart Failure Knowledge Scale (JHFKS).
JHFKS included 15 questions of Yes/No/I don’t know type.
Participants were asked about 02 items of general heart
failure knowledge, 05 items of signs and symptoms of
heart failure, and 08 items of self-care recommendation.
If participants answered correctly, they got 1 mark, and
in opposite, they got 0, if they answered wrongly or said
“I don’t know”. The scale had a minimum score of 0 and
a maximum of 15 points. According to the previous study,
patients who got good knowledge when they answered
correctly more than 75%.”> The Kuder-Richardson

reliability coefficient of this scale was 0.79.

Data Collection

Patients with heart failure were potentially eligible
for the study. Patients were provided study information
and informed consent. After receiving the acceptance
to join the study, the researcher interviewed patients
one by one. The procedure often took about 20 minutes

for each patient during June to August 2019.

Statistical Analysis

Data were analyzed with SPSS version 21.0
(IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp; 2012). Descriptive statistics
were applied to characterize patients’ information.
Level of significant and the confidence interval were
set at 5% and 95%, respectively. The relationships
between demographic variables, clinical condition and
treatment compliance were examined by chi-square test.
Normality of continuous variable was evaluated by
Kolmogorov-Smirnov test. The correlations between
cognitive function, heart failure knowledge and
treatment compliance were identified with Spearman
rank correlation () when the variables did not match

the normal distribution.
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Results

Demographic and Clinical Conditions

The average (range) age of 112 heart failure patients
was 77.6 (49 - 93) years (standard deviation [SD], 9.1).
Almost 98.2% of patients were older than 60 years,
and 58.9% of patients were female. A large number of
patients had health insurance (92%). Most had comorbid
hypertension (68.8%). The average (range) duration of
heart failure was 5.5 (1 - 42) years (SD, 6.3), and 72.3%
of patients were under 5 years. Patients with New York Heart
Association (NYHA) class IIT were hospitalized in 45.5%.
About 50% of patients admitted twice in the year (Table 1).

Treatment Compliance

The finding showed that 56.3% demonstrated
treatment compliance. Compliance with medication
was accounted for 99.1%. Routine checkups and salt
restriction were also in 83.0% and 70.5%. In contrast,
3 recommendations were noncompliant including
regular exercise, fluid restriction, and daily weighing
(43.8%, 34.8%, and 16.1%, respectively) (Figure 1).

Cognitive Function
The mean of MMSE was 25.5 (SD, 5.048) in the
actual range from 9 to 30. About three quarters had

normal cognitive function (70.5%).

Table 1. Demographic and Clinical Information of
Patients With Heart Failure
Characteristic No. (%)

Age,y

<60 2(1.8)

> 60 110 (98.2)
Gender

Male 46 (41.1)

Female 66 (58.9)
Education level

Under high school 67 (59.8)

High school and over 45 (40.2)
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Table 1. Demographic and Clinical Information of  Heart Failure Knowledge

Patients With Heart Failure (Continued) The average score of heart failure knowledge
Characteristic No. (%) was 7.98 out of 15 (SD, 2.989) with the actual range
Marital status of 1 - 14. The large number (80.5%) of patients had
Single 2(18)  Poor knowledge.
Married 110 (98.2)

Correlations Between Demographic and Clinical
Conditions, MMSE, Heart Failure Knowledge and

Fee payment
Health insurance 103 (92)

Treatment Compliance
Self-paid 9(8 . . o
S @® Treatment compliance showed no relationship with

Dumationtofheartailuicly, patient’s age, married status, fee payment, duration of

<3 81(72.3) heart failure, and NYHA classification (P > .05), whereas

5-10 21(18.8) gender, education level, numbers of hospitalization

> 10 10 (8.9) during the past year, comorbidities (P < .05) (Table 2).
NYHA classification In addition, cognitive function and heart failure knowledge

I 26(23.2) positively correlated with treatment compliance (r,= 0.29

I 29 (25.9) and = 0.23, respectively, P <.05) (Table 3).

11 51 (45.5)

v 6 (5.4) Figure 1. Treatment Compliance of Patients With

T . Heart Failure
Numbers of hospitalization during the past year

1 32 (28.6)
2 56(50.0) =
>3 24 (21.4) g

Comorbidities” E
Hypertension 77 (68.8)
Diabetes 22 (19.6) o - , ] ,

Medication ~ Salt restriction Fluid Regular Daily Routine
Chronic obstructive pulmonary disease 8 (7 1) in diet restriction exercise weighing checkups
Treatment Compliance
Others 24 (21.4)
Abbreviation: NYHA, New York Heart Association. W Compliance ¥ Noncompliance

" Patient might have multiple comorbidities.

Table 2. Relationships Between Demographic and Clinical Conditions and Treatment Compliance Among Patients

With Heart Failure
No. (%)
Variable Treatment Compliance P Value’
Compliance Noncompliance
Age,y
<60 1 (50.0) 1 (50.0)
.706
> 60 50 (45.5) 60 (54.5)
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Table 2. Relationships Between Demographic and Clinical Conditions and Treatment Compliance Among Patients

With Heart Failure (Continued)

No. (%)
Variable Treatment Compliance P Value’
Compliance Noncompliance
Gender
Male 31(67.4) 15 (32.6)
.022
Female 30 (45.5) 36 (54.5)
Education level
Under high school 30 (44.8) 37 (55.2)
High school and over 14 (31.1) 31 (68.9) 001
Married status
Single 0 (0) 2 (100)
205
Married 61 (55.5) 49 (44.5)
Fee payment
Health insurance 56 (54.4) 47 (45.6)
Self-paid 5(55.6) 4 (44.4) .527
Duration of heart failure, y
<5 45 (55.6) 36 (44.4)
5-10 11(52.4) 10 (47.6) .925
> 10 5 (50.0) 5 (50.0)
NYHA classification
I 12 (46.2) 14 (53.8)
II 12 (41.3) 17 (58.6)
il 34 (66.7) 17 (33.3) 2
v 3 (50.0) 3 (50.0)
Numbers of hospitalization during the past year
1 17 (53.1) 15 (46.9)
2 36 (64.3) 20 (35.7) .038
>3 8(33.3) 16 (66.7)
Comorbidities
Hypertension 38 (50.7) 37 (49.3)
Diabetes 16 (72.7) 6 (7.3)
Chronic obstructive pulmonary disease 14 (66.7) 7 (33.3) 027
Others 26 (65.0) 14 (35.0)

Abbreviation: NYHA, New York Heart Association.

" The statistically significance was determined at P < .05.
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Table 3. Relationships Between MMSE, Heart Failure
Knowledge, and Treatment Compliance
Among Patients With Heart Failure
Treatment Compliance
Variable .
Correlation P Value
MMSE 0.29 <.05
Heart failure knowledge 0.23 <.05

Abbreviation: MMSE, Mini Mental State Examination.
"The relationships were determined by using Spearman rank

correlation with a significant level of .05 (P < .05).

Discussion

This study provided data about the treatment
compliance among adult patients with heart failure in
Da Nang. Although these found just 56% with compliance,
the rate was corresponded with previous studies.” >
In the descriptive correlational study conducted on
126 older adults with heart failure in Thai Nguyen,
a province in the Northern of Vietnam, the low self-care
behaviors including diet restriction, exercise, weigh
controlling, fluid intake restriction, medication, and regular
checkup visits were revealed (50.9%).” This result was
relatively comparable to the study carried out in Nam Dinh,
another province of the Vietnam Northern, what showed
treatment compliance in the medium level.” Compare to
other studies, this result was higher than the data
from the Netherlands, Ethiopia, and Sudan (48%, 22.3%,
and 28.9%, respectively).'”**** This level of treatment
compliance was also higher than the study’s finding in
Poland conducted on 170 patients with heart failure.”

In the study, compliance with medication reached
99.1%, whereas adherence to daily weighing was in the
lowest rate (16.1%). This result was consistent with the
study from Seid et al,"” showing that 8.4% of patients
was compliant with daily weighing, 19.4% of patients
doing exercise regularly, 64% performed salt restriction, and
86% did routine checkups.” The findings from others studies
in the order from low to high as follows: daily weighing,®*
regular exercise,”” salt restriction in diet," " fluid

11,19

.. . . .. 7.17
restriction, ' taking medicine as physician’s order,” " and
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routine checkups.'” The reason of low compliance with daily
weighing was likely from being forgotten, or unawared.”
The high rate of medication adherence in most studies
caused by patients took their time to take medicine.”
This study indicated that gender, education level,
numbers of hospitalization during the past year,
and comorbidities significantly associated to treatment
compliance (P < .05). Firstly, the study proved the number
of males and females who maintained treatment compliance
was relatively similar, whereas the study of Seid et al,'”
showed that gender was regarded as a nonmodifiable factor
that related to self-care compliance stated that male patients
performed treatment compliance 2.3 times than females.
However, Ok and Choi" demonstrated that women
complied better than men in the study from Korea.
Secondly, education level was also related to treatment
compliance (P <.01). The result was the same as the study
of Van der Wal et al’ that suggested low education level
correlated to low adherence in diet, fluid restriction and
medication. The authors explained that patients with lower
education level were not able to learn how to do adhere and
they had to spend more time to explore the way to practice
compliance.” Thirdly, numbers of hospitalization during the
past year correlated to treatment compliance (P < .05).
Patients who admitted hospital twice a year maintained
treatment compliance with the highest rate (64.3%).
Patients who used to hospitalize before has higher
compliance rate because they had experience about the
symptoms of disease and received some information from
healthcare providers during admission.” However, number
of hospitalization was not a factor related to medication
adherence in the study in Iran." Fourthly, the finding of
comorbidities associated to treatment compliance (P < .05).
It seemed as similar to previous study because comorbidities
were a barrier for patients to do compliance.'” Seid et al'’
showed that patients had no comorbidities did treatment
compliance 2.6 times than ones had hypertension, diabetes,
hyperthyroidism. As patients had comorbidities, it was
difficult for them to do adherence in treatment as follow:
taking medicine, diet restriction, symptoms monitoring,

. .. . 9
and making decision to manage these diseases.
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The study concluded that cognitive function and
treatment compliance positively related (.= 0.29, P <.01).
The result agreed with the previous studies. A study of
Murad et al'® demonstrated mild cognitive impairment was
negatively correlated to rehospitalization rate or mortality
in 30 days because patients did not implement rigorous
treatment compliance. Dickson et al'’ recognized that
cognitive function significantly predicted self-care
behaviors in patients with heart failure, especially in
recommendations of assurance sodium intake in diet.
In contrast, Dolansky et al”* analyzed the relationship
between cognitive impairment and compliance with
salt restriction in diet. This suggested that patients
with cognitive impairment met difficulties in correctly
collecting urine sample to test, but cognitive function had
no relationship to salt intake in daily meals. In the study
of Cameron et al," although mild cognitive impairment
significantly correlated monitoring symptoms, cognitive
function also had not related to salt restriction in diet.

Another factor remarkably related to treatment
compliance was heart failure knowledge. The study showed
heart failure knowledge had a positive relationship to
treatment compliance (,= 0.23, P <.05). Patients who
were well-prepared about signs, symptoms, and heart failure
self-care behaviors performed more thorough and stricter
than others who did not know about the information.'”
This result was similar to most previous studies.'” > **
When compared, Seid et al'”* identified patients who had good
heart failure knowledge had higher treatment compliance
2.5 times than who had lower knowledge. The study of
Ok and Choi," and study of Matsuoka et al > concluded
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that poor heart failure knowledge statistically related to
noncompliance among patients with heart failure.” **
Enhancing heart failure knowledge was crucial to increase
treatment compliance and decrease hospitalization rate,
especially in heart failure patients lived in the rural region.”
To improve treatment compliance among patients with
heart failure, the best way was attention to health education
to patients in order to enrich their knowledge.”

The study has some limitations. The small sample size
of the study could not generalize the population. Additionally,
the descriptive cross-sectional design could not deduce from

the causal relationship.

Conclusions

The study revealed the first data of treatment
compliance among patients with heart failure in Da Nang
as well as advantage factors related to perform the adherence.
According to the results, enhancing knowledge about
heart failure to patients was an indispensable issue.
Moreover, performing treatment compliance should also pay
attention to heart failure patients with cognitive impairment.
Additionally, monitoring treatment compliance in hospital

should also be closer and stricter.
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Satisfactory Assessment for Performance of Orthopaedic Research Service

Yaowaret Tangsopal, Patarawan Woratanarat', Chanika Angsanuntsukh1

' Department of Orthopaedics, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Background: Orthopaedic research service needs to be evaluated its effectiveness. Corresponding Author:

. . . . . Patarawan Woratanarat,
Objective: To assess customer satisfaction of effectiveness in orthopaedic )

) Department of Orthopaedics,
research service. -
Faculty of Medicine,

Methods: A cross-sectional study was conducted among staffs, residents, Ramathibodi Hospital,
fellows, and officers who used orthopaedic research service between June 2018 Mahidol University,
and June 2019. Customers who provided incomplete data were excluded. 270 Rama VI Road, Ratchathewi,
Baseline characteristics such as gender, highest education, types of employment, Bangkok 10400, Thailand.

and positions were collected. Satisfaction of effectiveness of research service Telephone: +66 2201 2454

was assessed using the 23-item questionnaire with 8 dimensions; responsibilities, Fax: +66 2201 1599
competency, diligence, public interests, creativity, communication, service mind, E-mail: pataraw(@yahoo.com
and productivity.

Results: From 80 participated customers, there were 61 males (76.25%), and

56 residents (70.00%). Customers satisfied at a good-excellent level in service
mind (95.30%), diligence (94.80%), communication (94.75%), public interests
(94.60%), productivity (94.50%), responsibility (94.13%), competency (94.13%),
and creativity (93.80%). Baseline characteristics were not significantly associated

with satisfaction.

Conclusions: Customers satisfied orthopaedic research service at the good-excellent
level more than 93%. Improvement of responsibility, competency, and creativity

may increase customer satisfaction.

Keywords: Satisfaction, Effectiveness, Service, Research, Orthopaedics

Rama Med J: doi:10.33165/rmj.2020.43.2.227132
Received: April 15,2020 Revised: June 5, 2020 Accepted: June 8, 2020
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Nontraditional Biomarkers for Cardiovascular Disease in Patients With

Chronic Kidney Disease

Ittikorn Spanuchart', Arkom Nongnuchl, Yong Liu’

' Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

* Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei, China

Cardiovascular disease (CVD) is the leading cause of death among patients
who have chronic kidney disease (CKD). Nowadays, CKD per se is considered
one of the coronary heart disease (CHD) risk equivalents. Apart from traditional
CVD risk factors, there are several possible determinants for CVD in patients
with CKD, for example, uremic toxins, increased inflammatory stage, abnormal
bone mineral metabolism, and positive calcium balance. In this narrative
review, we offer a summary of the extensively studied biomarkers for CVD in
patients with CKD, including uremic toxins (p-cresol, indoxyl sulfate, and
advanced glycated end products), and a novel indicator of arterial stiffness,
cardio-ankle vascular index (CAVI), which is an independent prognostic
predictor for CVD. For the uremic toxins, we reviewed their metabolisms,
particularly, how the reduced renal function in CKD patients affect their
clearance and their clearance with dialysis. Also, we pay attention to the recent
evidence on how those uremic toxins contribute to CVD and their clinical
associations. We do not include the possible treatment targeting at those uremic
toxins. As for the novel indicator of arterial stiffness, we reviewed the clinical
application of CAVI in comparison to the standard indicator for arterial

stiffness, pulse wave velocity.

Keywords: P-cresol, Indoxyl sulfate, Advanced glycated end products,
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|
Introduction

Cardiovascular disease (CVD) is a group of disorders
that involves the heart and blood vessels. CVD is categorized
in 4 areas, which are coronary heart disease (CHD),
cerebrovascular disease, peripheral artery disease, and
aortic atherosclerosis /thoracic or abdominal aneurysm.

CVD is common in the general population, and it is
the leading cause of death globally. Based on data from
the World Health Organization (WHO), an estimated
17.9 million people died from CVD in 2016, representing
31% of all global deaths. CHD accounts for approximately
one-third to one-half of the total cases of CVD.
Some people without known CHD have a risk of
developing cardiovascular events equivalent to those
with established CHD (a 10-year risk of developing
cardiovascular events higher than 20%). Those high-risk
patients include the noncoronary atherosclerotic arterial
disease (carotid artery disease, peripheral artery disease,
and abdominal aortic aneurysm), diabetes mellitus, and
chronic kidney disease (CKD).
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CKD is an independent risk factor for the
development of CVD. Several studies have identified that
areduced glomerular filtration rate (GFR) and proteinuria
are both independently associated with an increased risk of
cardiovascular events in community-based populations.
In patients with CKD, numerous risk factors are
contributing to the development of CVD, which are
divided into traditional and nontraditional risk factors.
Tradition risk factors include age, hypertension, diabetes,
dyslipidemia, smoking, and metabolic syndrome.
As for nontraditional risk factors, possible determinants
for CVD in patients with CKD include retention of uremic
toxins, anemia, elevated certain cytokines, increased
inflammatory stage, poor nutritional state, positive calcium
balance, and abnormal bone mineral metabolism.

In this review, we focus on the clinical association of
the extensively studied novel biomarkers for CVD, including
uremic toxins (p-cresol, indoxyl sulfate, and advanced
glycated end products), and a novel indicator of arterial
stiffness, cardio-ankle vascular index (CAVI), which is

an independent prognostic predictor for CVD (Figure 1).

Figure 1. Schematic Diagram Depicting the Chronic Kidney Disease Progression Leading to Uremic Toxins

Accumulation and Endothelial Dysfunction and Cardiovascular Disease

CKD progression Lozl
accumul
O

toxin
ation
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Advanced Glycated End Products
(serum, skin autofluorescence)

End organs damage

X
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Abbreviations: CAVI, cardio-ankle vascular index; CKD, chronic kidney disease; PVW, pulse wave velocity.
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Uremic Toxins

P-Cresol

P-cresol, considered a prototype of protein-bound
uremic toxin, is a small phenolic compound with a small
molecular weight of 188.2 g/mol. P-cresol is produced by
bacteria in the large intestine by catabolizing tyrosine and
phenylalanine. It is detoxified in the intestinal wall and
the liver by conjugation processes into p-cresyl sulfate
and p-cresyl glucuronide. P-cresyl sulfate is the main
conjugated p-cresol in the human body. This conjugated
metabolite exerts various toxic effects in vivo. Toluene,
cigarettes, and herbal medications are examples of
environmental sources of p-cresol.

P-cresyl sulfate is primarily cleared by kidneys.
Accordingly, as renal function declines, p-cresyl sulfate is
gradually accumulated, as early detected as in CKD stage 2.
In chronic dialysis patients, it has been known that p-cresol
is poorly removed with standard hemodialysis (HD) despite
the small molecular weight. This limited clearance is
contributed to its strong protein-bound affinity.” The study
of intradialytic removal of protein-bound uremic toxin
found that there is no beneficial effect in p-cresol removal
with high-flux hemodialysis (HF-HD) when compared
with low-flux hemodialysis (LF-HD).” However, p-cresol
appears to be efficiently removed with a convective
than a diffusive approach as hemofiltration (HF) and
hemodiafiltration (HDF) have superior dialytic clearance
of p-cresol than standard HD.” The study of removing
protein-bound p-cresol with fractionated plasma separation
and adsorption, a nonbiologic detoxification system for
treatment of liver failure, shows promising results. However,
significant coagulation disturbance resulting in arteriovenous
access thrombosis raises a concern. In the in vitro study,
adding an adsorptive material, hollow fiber mixed
matric membrane, on a high-flux membrane markedly
enhances the removal of protein-bound solutes, including
p-cresyl sulfate.* As for peritoneal dialysis (PD), p-cresol
is less removed by PD when compared to HF-HD.’
However, serum p-cresol level has been reported to be

lower in PD patients. This finding is likely due to the
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residual renal function as the native kidneys can filter
protein-bound solutes more effectively than dialysis.’
In regard to the clinical outcomes, several studies have
reported that accumulation of serum p-cresol is implicated
with uremic symptoms, increased hospitalization mainly
related to infection, increased cardiovascular disease
and increased overall mortality independently with
traditional CVD risk factors.® P-cresyl sulfate induces
the shedding of endothelial microparticles, which might
act as proinflammatory or prothrombotic mediators
leading to increased susceptibility to vascular damage and
cardiovascular disease.” P-cresyl glucuronide, the second
conjugated p-cresol, also has a role in the activation of
an inflammatory response by exerting a synergistic effect
with p-cresyl sulfate on leukocyte activation and direct
vascular toxic effect as demonstrated in an animal model
study. In addition to the activation of the immune system,
p-cresyl sulfate also has direct renal toxicity through
various mechanisms, including proximal tubular cell
damage through increased inflammatory response,
glomerulosclerosis, and fibrosis through activation
renin-angiotensin-aldosterone system and suppression of

Klotho gene expression as demonstrated in a rat model.

Indoxyl Sulfate

Indoxyl sulfate, another uremic toxin, is a hepatic
metabolite of L-tryptophan from indole, which is produced
by intestinal microbiota. Indoxyl sulfate is a highly
protein-bound, small solute, with a molecular weight of
213.21 g/mol. As indoxyl sulfate is cleared by the kidneys
through tubular secretion, a decline of renal function is
primarily responsible for an accumulation of indoxyl sulfate.”
Also, diet plays an essential role in the production of
indoxyl sulfate. The higher level of indoxyl sulfate has been
observed with the consumption of the high protein diet,
as indoxyl sulfate is a metabolite of tryptophan.

As indoxyl sulfate is at least 90% bound to plasma
proteins, its clearance by HD is limited.” In standard HD,
superflux HD is superior to LF-HD for the removal of
indoxyl sulfate.” Increasing convection with HDF can

increase the clearance of indoxyl sulfate; however,
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the effect may not be sustained in the long term as a
re-elevation of predialysis indoxyl sulfate levels was
observed several weeks later.'"”"" Increasing diffusion by
either adding a dialysate absorbent (activated charcoal),
increasing dialysate flow, or utilizing a dialyzer with
a higher dialyzer mass transfer area coefficient, is another
strategy to enhance the clearance of indoxyl sulfate.
In the in vitro study of the mixed matrix membrane
(activated charcoal coated outer membrane) to enhance
absorption of protein-bound solutes, the application of
this membrane can effectively remove a more significant
portion of indoxyl sulfate.’

Regarding the clinical outcomes, an accumulation of
indoxyl sulfate may contribute to kidney disease and
vascular disease.”” Oral administration of indoxyl sulfate
can stimulate glomerular sclerosis in uremic rats.
Indoxyl sulfate can induce kidney fibrosis through several
mechanisms, including activation of nuclear factor-KB
(NF-KB), upregulation of plasminogen activator inhibitor-1
(PATI-1) expression, increase in production of inflammatory
cytokines, activation of the renin-angiotensin-aldosterone
system," and suppression of Klotho gene expression.
In prospective studies in humans, an increase in indoxyl
sulfate has been shown to be associated with the progression
of kidney disease.” However, the association may have been
influenced by p-cresol, which is a known predictor of
kidney disease progression. Indoxyl sulfate is believed
to cause vascular injury by inhibiting endothelial cell
proliferation and repair and promoting vascular smooth
muscle cell proliferation. This injury to blood vessels may
lead to atherosclerosis. Moreover, in several clinical studies,
indoxyl sulfate has been reported to be associated with
other cardiovascular outcomes including coronary artery
atherosclerosis, cardiac stent restenosis in patients receiving
drug-eluting stent implantations, left ventricular diastolic
dysfunction, hospitalization for heart failure in patients
with dilated cardiomyopathy, and aortic calcification.®
The meta-analysis of the association of indoxyl sulfate
with cardiovascular events shows that increased indoxyl
sulfate was associated with overall mortality but not
CVD events."
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Advanced Glycated End Products

The advanced glycation end product (AGE) is a
heterogeneous group of compounds derived from the
nonenzymatic glycation reactions between reducing sugars
and proteins, lipids, or nuclear acids through a complex
sequence of reactions. Among several types of AGEs,
pentosidine, N-carboxymethyl lysine, methylglyoxal (MG),
and hydroimidazolones are best characterized and serve as
markers of AGE accumulation in several tissues.

AGE:s can be generated endogenously in response to
hyperglycemia or formed in conditions with high oxidative
stress. Exogenous exposure of AGEs includes diet,'
particularly cooked under dry and high heat conditions,
and cigarettes. In patients with CKD, markedly increased AGEs
are not only due to their decreased clearance but also due to
spontaneous production of AGEs by the endogenous
formation in response to uremia. The elevation of the
pentosidine level is independent of hyperglycemia in the
uremic stage. Moreover, uremic patients have higher
glycated low-density lipoprotein (LDL), which is more
prone to oxidation than nonglycated LDL. Chronic dialysis
patients are known to have elevated reactive oxygen species
(ROS) and reduced antioxidant levels, which further results
in increased formation of AGEs.'” Interestingly, dialysis
membrane types per se may be associated with a different
degree of AGE accumulation, as demonstrated in the study
of different types of dialysis membranes with different
degrees of predialysis pentosidine levels."

Several pathways involving in AGE homeostasis
include AGE homeostasis: degradation of AGEs by
glyoxalase T (Glo-1) and glyoxalase IT (Glo-2), modification
of AGEs by lysozyme, which enhances their renal
excretion, and receptor-dependent uptake and degradation.
Advanced glycation end products receptor 1 (AGER1),
a transmembrane receptor, plays a role in AGE degradation.
AGERI1 binds AGEs and leads to their sequestration
and intracellular degradation. If these mechanisms are
overwhelmed by elevated AGEs, AGEs can trigger
inflammatory and oxidative pathways, which leads to
activation of immune cascade resulting in endothelial

dysfunction and tissue damage. Interestingly, AGERI,
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which has antioxidant properties, is downregulated by
elevated AGE levels leading to a decrease in negative
regulation of inflammatory responses. In contrast to AGERI,
another receptor that binds AGEs and initiates oxidative
stress is the receptor for advanced glycation end product
(RAGE), a transmembrane cell surface immunoglobulin (Ig)
protein receptor. Interaction of AGEs and RAGE initiates
a cascade of intracellular signaling leading to activation of
inflammatory responses and eventually producing ROS.
The elevated ROS results in the production of inflammatory
cytokines, recruitment of inflammatory cells to the vessel wall,
and formation of the extracellular matrix, which amplify the
development of vascular inflammation and atherosclerosis.
Besides, an increase in AGE levels, such as pentosidine,
is associated with increased coronary artery calcification.
In addition to transmembrane cell surface RAGE, the soluble
form of RAGE (sRAGE), which is released into circulation
and sequesters AGEs, may also be implicated with clinical
outcomes. Recent data shows that high circulating SRAGE
level was associated with an increased incidence of CKD
and dialysis risk, but not after adjustment for baseline
kidney function."” Further studies are needed to elucidate
the association between AGEs and sSRAGE.

The methods of AGE measurement can be performed
by directly measuring plasma pentosidine or utilizing skin
autofluorescence (SAF) to detect AGEs deposited in the
subcutaneous tissue. In dialysis patients, even though
plasma AGE sampling is convenient and straightforward,
the plasma AGE is influenced by HD as its level is reduced
by 14% after HD, whereas SAF is not affected by HD.”
It has been suggested that SAF can be performed during
the whole HD period.”” SAF, a novel technique of estimation
of AGE accumulation, not only offers a less invasive
technique, but it is also reliable and reproducible with low
intraobserver variability. Moreover, it is cost-effective and
may be useful for rapid assessment for AGE accumulation.
To date, AGE SAF is produced in the Netherland (AGE Reader,
Diagnoptics) and China (DM Scan, Chinese Academy of
Sciences). The Netherland model has been validated in
Europe, the US, and Japan. However, skin complexion

and pigmentation in the South-East Asian and African
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populations may limit its use.'® The China model may be
more applicable to the Asian population as the database of
the SAF detection correlation model was studied in Chinese
subjects. The study using this machine shows that elevated
SAF was a significant risk factor for developing CKD in
diabetic patients. In comparison to the Netherland model,
the China model comes with a lower cost. However,
its validation and reproducibility will need to be explored.

As a significant portion of AGEs, particularly
pentosidine, are bound to plasma protein, even though
the free form of pentosidine is effectively removed by
HF-HD, the clearance of total pentosidine is marginal.”
When compared with HF-HD, HDF may prevent further
accumulation of AGEs. The prospective study from the UK
regarding the effect of on-line HDF shows that AGE levels
continued to increase over time in the HF-HD group but
not in the HDF group.” As with HD, the AGE levels are
also increased in chronic PD patients. Glucose-containing
dialysate and heat sterilization of dialysate can contribute
to increased AGE accumulation in the mesothelial layer
of peritoneum, which may lead to peritoneal fibrosis.
When compared with HD, PD has a higher clearance of
AGEs, such as pentosidine. Higher albumin clearance
in PD is likely contributed to the greater AGE clearance.
Moreover, residual renal function plays an essential role
in AGE clearance and may alleviate AGE accumulation
in chronic dialysis patients. It has been reported that the
residual urine volume greater than 250 mL/day is negatively
associated with AGE levels.”

As for the clinical outcomes, an association between
AGE:s and cardiovascular outcomes has been extensively
studied. Several studies of serum and skin AGEs show that
accumulated AGEs were associated with increased carotid
artery intima-media thickness (IMT), increased carotid
artery pulsatility index, reduction in carotid distensibility,
increased cardiovascular and overall mortality independently
from traditional CVD risk factors.” Skin AGE has been
reported as an independent determinant of serum
C-reactive protein (CRP) levels, which is a well-established
predictor of cardiovascular disease. Dysregulation of the

immune system associated with AGEs can contribute to
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atherosclerosis in dialysis patients. The formation and
accumulation of AGEs could activate the immune
system through monocyte activation and complement
dysregulation leading to vascular inflammation. Moreover,
AGEs may be implicated with dialysis-related amyloidosis.
The AGE-modified $2-microglobulin can initiate the
inflammatory response by enhancing the migratory
activity of monocytes and activate inflammatory cytokines.

These can ultimately result in the development of CVD.

|
Cardio-Ankle Vascular Index

Arterial function and structural alterations are known
to be associated with CVD. Recently, there has been a
growing interest in arterial wall properties, particularly
arterial stiffhess, in predicting CVD outcomes. The arterial
stiffness reflects the distensibility and contractility of the
arterial wall in response to pressure changes. The arterial
stiffness is responsible for pathologic processes and has been
identified as an independent prognostic predictor for CVD.

The pulse wave velocity (PWV), the velocity at which
the blood pressure pulse propagates along the arterial tree,
is widely used to measure arterial stiffness. However,
its accuracy is hindered by changes in blood pressure.
Moreover, PWV does not reflect the pathological changes of
atherosclerosis until its advanced stage when calcification
develops in the atherosclerotic plaque.”* Given the major
limitation of PWYV, the cardio-ankle vascular index (CAVI)
has been proposed as a new method in the evaluation of
atherosclerosis.” CAVI is obtained by recoding the distance
from the level of the aortic valve (the brachial level) to
the measuring point (the ankle) and the time delay from
the closing of the aortic valve to the detected change in
arterial pressure wave at the measuring point.”* In theory,
CAVI is independent of changes in blood pressure.
According to the manufacture’s instruction (Fukuda-Denshi
Company L, Tokyo, Japan), a CAVI score equal to or
greater than 9.0 is suspicious for arteriosclerosis, whereas
CAVI scores less than 8.0 is considered normal.

CAVI has been used in several clinical studies,

particularly those involving the assessment of arterial

56 Rama Med J Vol.43 No.2 April - June 2020

Ramathibodi

Medical Journal

stiffness to establish CVD in high-risk populations.
CAVTI has been reported to be correlated with other
well-established vascular indices such as ankle-brachial
PWV, increased carotid intima-media thickness, a presence
of carotid arterial plaque.” CAVI has not only been found
to reflect coronary artery plaque burden in patients with
known coronary heart disease, but can be useful to evaluate
the prognosis and the risk for subclinical coronary
atherosclerosis in asymptomatic patients.”’ In hypertensive
patients, CAVI is independently associated with elevated
plasma BNP (an indicator of left ventricular afterload).
Also, in chronic hemodialysis patients, CAVI has been
identified as an independent determinant of left ventricular
diastolic dysfunction.” In addition to the association
between CAVI and atherosclerosis, CAVI is also
implicated with small vessel diseases. CAVI is sensitive in
the detection of early diabetes-associated microvascular
complications such as diabetic polyneuropathy and
microalbuminuria in diabetic nephropathy.”® Several
studies suggest that CAVI is an independent factor
associated with cerebral arteriosclerosis, including white
matter lesions, silent lacunar infarction, and cerebral
microbleeds.' The recent study showed higher CAVI
in diabetic CKD compared to control and higher CAVI
was independently associated with traditional and

nontraditional risk for CVD.”

Homocysteine

Homocysteine is a sulthydryl-containing amino acid
produced by the demethylation of dietary methionine.
The elevation of the homocysteine level is related to CVD
through an increased inflammatory stage. Accumulation of
homocysteine can lead to the stimulation of macrophages
by activating NF-KB, via superoxide anion generation, and
increasing monocyte chemoattractant protein-1 expression.”
Moreover, homocysteine can directly stimulate vascular
smooth muscle cell proliferation. In CKD patients,
the homocysteine level is 2 - 4 times higher than the general
population and possibly contributes to accelerated

. 31
atherosclerosis.
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Guanidine

Guanidine is a small uremic toxin with a molecular weight of
59.07 g/mol. Among guanidine compounds, asymmetric and
symmetric dimethylarginine (ADMA and SDMA) have been
increasingly recognized as toxic amino acids. Once a renal
function declines, ADMA and SDMA start to accumulate.
Also, like other protein-bound uremic toxins, they are difficult
to be removed by conventional HD. In addition to the known
neurotoxicity of ADMA and SDMA,” they also have adverse
cardiovascular effects. The proposed mechanisms are the
reduction of the endothelial protective nitric oxide synthase and
the production of tumor necrosis factor oo (TNF-au), leading to
increased free radical released from inflammatory cells.™**
E—

Other Biomarkers

There are other potential novel biomarkers in association
with CVD in patients with CKD, such as phenylacetic acid,”
resistin,”® and ischemic modified albumin.”” However,
the evidence of these biomarkers remains scarce, and their

clinical application in everyday practice are still limited.
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Conclusions

CKD is an independent risk factor for the
development of the cardiovascular disease. In addition
to the traditional CVD risk factors, there are substantial
evidences to show the association between the development
of cardiovascular disease and accumulated uremic toxins,
such as P-cresol, indoxyl sulfate, and AGEs, in patients
with renal failure. As their high protein-bound affinity,
the removal of these solutes by dialysis is challenging.
Further studies are required to improve their clearance

and establish clinical outcomes.
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