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Abstract

Myopia is the most common ophthalmic condition worldwide, with an estimated 22.9% of the population
or 1.406 billion people affected. Studies of candidate gene-associated refraction abnormalities have also
identified several genes that cause vulnerability myopia, including the hepatocyte growth factor (HGF) and
hepatocyte growth factor receptor (MET) genes. The purpose of the study was to analyze the correlation
between hepatocyte growth factor (HGF) levels, degrees of myopia, and long axial in adolescents with myopia
treated as outpatients in Universitas Sumatera Utara Hospital. This study applied the cross-sectional analytical
approach. The inclusion criterion for the participants was patients diagnosed as suffering from myopia by
the Ophthalmology Outpatient Clinic of the Universitas Sumatera Utara Hospital. Sampling was performed
consecutively with a minimum sample size of 25 patients in control group and 25 patients in the case group.
This study revealed that the mean axial length of the right eye in the case group was 23.82 mm, with a significant
difference in the axial length between the case and control groups. The mean HGF level in the myopia group
was 510.49 ng/mL, which was not significantly different from the mean HGF level in the control or emmetropic
group. The HGF levels were highest in the group of subjects with moderate myopia, with an average of 551.87
ng/mL, and differences in HGF levels were identified in different degrees of myopia. Thus, no significant

correlation is identified between the HGF levels, axial length, and myopia degree.
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Introduction

Myopia is the most common ophthalmic disease
in the world, with an estimated 22.9% of the
population affected, or 1.406 billion people.'?
Prevalence and incidence of myopia throughout
the world have increased dramatically in the past
50 years, especially in East Asia and Southeast
Asia. In 2050, the amount will reach 4.8 billion.?
The prevalence of myopia in Indonesia is
estimated at 26.1%.* Report from Indonesia
Research Health Basis (RISKESDAS) 2013 shows
prevalence abnormality refraction that has been
corrected in Indonesia by 4.6% and in North
Sumatra by 4.0%.° Estimated interference vision
in preschool children will increase by 26% by
2060, with error refraction that doesn’t correct
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as many as 69% of cases.®

The underlying mechanism of myopia is
a molecular change on the sclera caused by
the remodeling process. During this process,
depletion and changes in the architecture of the
sclera cause enhancement and elongation axial.
Remodeling sclera is generated from changing
the composition and content of collagen.
Hepatocyte growth factor (HGF) and its receptor
(MET), which are highly expressed in the retina,
epithelium pigment, and choroid, presumably
play a key role in matrix metalloproteinase
and blocker network track metalloproteinases
and may also play a role in remodeling the
sclera, lengthening the axial, and developing
myopia. Studies on candidate gene association
abnormality refraction have also identified
several genes that cause vulnerability to myopia,
including These include the hepatocyte growth
factor receptor (MET) gene and the HGF gene.”®

Identification of molecular and genetic
variables in myopia might provide insight
into the diagnostic, prediction, treatment, and
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prevention of myopia, especially in adolescents,
in whom sight would be vital to ensuring a
productive quality of life. A study on HGF might
be a pioneering study that could describe the
pathophysiology, treatment, or diagnosis of
myopia.

Methods

Thisstudy usesananalyticobservational research
method with a cross-sectional approach. The
study was done in the Eye Polyclinic, Pediatric
Ophtalmology Division, Universitas Sumatera
Utara Hospital. This study lasted from March
2022 until June 2022, when the sample size was
reached.Population case study This is because all
patients in this study had a diagnosis of myopia,
whereas the affordable population was patients
with myopia Opthalmology Polyclinic of the
Pediatric Opthalmology Division in Universitas
Sumatera Utara Hospital.

The patient will undergo inspection
refraction, examination biometry, and taking
blood at Universitas Sumatera Utara Hospital.
The sample size was determined by the
correlation test method, i.e.,, all patients who
visited the Ophtalmology Polyclinic at Universitas
Sumatera Utara Hospital. A sample size formula
for an analytical study is used to calculate the
sample size. Through the formula, we observed
that to gain statistical power, minimal samples
of 25 patients per group were necessary. The

sample size formula used for correlative analysis
research will be used, and samples will be
collected using the consecutive sampling method
until all the samples have been fulfilled.

Criteria for inclusion in the study This is 12-
25 years old, with myopia with >-1.00 spherical
equivalent -6.00 D and ready to becomes sample
research. Criteria for exclusion from the study
are: systemic disease inflammation, moderate
consumption of systemic drugs (e.g., steroids,
anti-inflammatory nonsteroidals, vitamins),
infection on the eye, history of trauma to the eye,
and amblyopia.

Ethical clearance has been obtained from the
USU Health Research Ethics Committee through
letter number 321/KEPK/USU/2022.

Results

This study was followed by as many as 52
subjects. Subjects were divided into two groups,
namely the case group and the control group.
The case group included 26 myopic patients who
visited the Ophthalmology Polyclinic, Pediatric
Opthalmology  Division, and  Universitas
Sumatera Utara Hospital. And the control group
consisted of 26 subjects with normal eyes at the
Universitas Sumatera Utara Hospital. All subjects
have met the inclusion criteria. The average HGF
level in the myopia group was 510.49 ng/mL (SD
=90.76 ng/mL), with the lowest level of 337.81
ng/mL and the highest level of 676.08 ng/mL,
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Table 1 Characteristics Demographics Subject with myopia and Emmetropia

Characteristics Myopia Emmetropia
Demographics (n=26) (n=26) p

Type Gender, n (%)

Male 10 (38.5) 11 (42,3) 0.777 2

Female 16 (61.5) 15 (57.7)
Age, years

Average (SD) 21 (2.90) 22.42 (0.5) 0.115°®
Median (Min-Max) 22 (12 -23) 22 (22-23)
Axial Length, mm

Average (SD) 24.74 (1.18) 23.98 (0.65) <0.001°

Median (Min-Max) 24.70 (22.95-27.71) 23.93 (22.39-25.31)
HGF, ng/mL
Average 510.49 466.53 0.077*
SD 90.76 102.05
Median (Min-Max) 501.42 (337.81-676.08) 492.94 (208-620.18)
Degrees of Myopia

Emmetropia 52 (50)

Mild Myopia 30 (28.8)

Moderate Myopia 14 (13.5)

Severe Myopia; 8(7.7)

@ Chi Square; * T Independent; * Mann Whitney U Test

while the control group showed a lower value.
with a mean of 466.53 ng/mL (SD=102.05 ng/
mL), with the lowest level of 208 ng/mL and the
highest level of 620.18 ng/mL. Using the Mann-
Whitney test, the mean HGF levels in the myopia
and emmetropia groups did not significantly
vary from one another (p=0.077).
The demographic characteristics of the
subjects are shown in Table 1.
The average HGF level in male subjects in

the myopia group was 525.13 ng/mL, much
higher than the HGF level in the emmetropic
group, with an average of 432.28 ng/mL. Male
subjects with myopia and emmetropia had
significantly different amounts of HGF, according
to the analysis’s findings using the independent
T test (p=0.006). However, HGF levels in the
two study groups of female participants did not
significantly differ from one another (p=0.955).
All of these results can be observed in Table 2.

Table 2 Differences in HGF Levels in Group Case and Control based on Type Sex

HGF, ng/mL HGF, ng/mL
Type Sex n . n . p*
Myopia Emmetropia
Male 20 22
Average (SD) 525.13 (86.21) 432.28 (115.28) 0.006*
Median (Min-Max) 509.6 (350.82-652.21) 471.83 (208-620) 0.363°
Female 32 30
Average (SD) 501.35 (93.66) 491.65 (84.55) 0.955¢
Median (Min-Max) 492.72 (337.81-676.08) 506.36 (337.41-614.88) 0.049 ¢

2T Independent (Myopia vs Emmetropia Male),* T Independent (Male Myopia vs Girls Myopia), “Mann Whitney (Myopia
vs Emmetropia Female), “Mann Whitney (Male Emmetropia vs Girls emmetropia)
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Table 3 HGF Levels Based on Degrees of Myopia

HGF level, ng/L Posthoc?
Degrees n A Medi p*
mvobia verage edian .
yop (SD) (Min- Max) Mild Moderate Severe
Emmetropia 52 égggg) (2042;(-)62.290418) 0.026 0.190 0.008 0.486
Mild 30 508.21 493.83
(96.76) (337.81-652.21) 0.207  0.115
Moderate 14 551.87 510.2 0.006
(66.97) (492.02-676.08) '
Severe 8 446.68 428.96
(69.24) (384.71-544.06)

* Kruskal Wallis, ?Mann Whitney

Table 4 Correlation of HGF Levels with Axial
Length and Degrees of Myopia

Axial Length  Degrees of Myopia
HGF levels p=0.127 p=0.720
r=0.151 r=0.036
n=104 n=104

The average HGF level in male subjects in the
myopia group was 525.13 ng/mL, much higher
than the HGF level in the emmetropic group,
with an average of 432.28 ng/mL. The results of
the analysis using the independent T test showed
that the myopia and emmetropia groups in male
subjects had significantly different levels of HGF
(p=0.006). The levels of HGF in the two study
groups of female participants, however, did not
differ significantly from one another (p=0.955).

In the myopia group, there was also no difference
in HGF levels between male and female subjects
(p=0.363). In the emmetropic group, differences
in HGF levels were found between male and
female subjects (p=0.049).

Table 3 shows the distribution of differences
in HGF levels based on the degree of myopia,
which is shown in the table below.

HGF levels appear to be the highest on group
moderate myopia subjects with a mean of
551.87 ng/mL (SD=66.97), followed by group
myopia light with a mean of 508.21 ng/mL (SD
=96.76 ng/mL), and the lowest on the group
with severe myopia with a mean of 446.68 ng/
mL (SD=69.24 ng/mL). Using the Kruskal Wallis
test, it was discovered that there was a difference
in HGF levels based on degrees of myopia
(p=0.026). After a post hoc analysis, different
HGF levels were significant among subjects with
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Figure 2 Boxplot Graph of HGF Levels Based on Degrees of Myopia
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emmetropia with myopia medium (p=0.008)
and among those with myopia currently and
myopia weight (p=0.006). By using the Spearman
correlation test, it was found that there was no
significant correlation between HGF levels with
axial length (p=0.127) and the degree of myopia
(p=0.720). The result is shown in Table 4.

Discussion

The study had performed to examine HGF and
MET levels in myopic adolescents. Subjects in
the case and control groups were mostly female,
amounting to 16 people (61.5%) in the case
group and 15 people (57.7%) in the control
group. In the case group, the mean age was 21
years, with the youngest being 12 years old and
the oldest being 23 years old. Meanwhile, in the
control group with a mean age of 22.42 years,
the youngest was 22 years old and the oldest
was 23 years old. However, it must be underlined
that there are more women than men, and there
are studies that have found a sex relationship,
especially among women, to the incidence of
myopia. There could be two possible gender
differences. The first is that biological factors
determine differences. The second possibility is
that they are influenced by social and behavioral
factors.

One study determined that Orthodox Jewish
boys who received an intensive religious
education were more likely to be shortsighted
than their sisters and other age groups who
received a more secular education. Perhaps
the high incidence and rate of myopia seen in
the group of Orthodox men is a result of their
distinct study habits, which cause them to utilize
their accommodating eyes a lot more than other
people do. Recent, extensive research on the
incidence of myopia has found that girls are
more likely to have the condition. The causes of
sex differences are related to puberty and are
influenced by diet, genetics, and the amount
of close work. Girls start puberty earlier than
boys do, which causes them to grow to their
final height one or two years earlier. As a result,
myopia becomes more prevalent. 10 The result
is that there is no relationship between gender
and the incidence of myopia, with the ratio seen
being 54% (13756 people) in women and 46%
(11707 people) in men, where the significance is
0.718, proving no significant relationship.?

Eyes with mild myopia were 30 (28.8%).
There were 14 eyes with moderate myopia
(13.5%) and 8 people (7.7%) with severe
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myopia. These results are consistent with
research conducted in Indonesia, namely
Avliwani and Aryani’s!’ research that in fact mild
myopia remains the majority of myopia cases
followed by moderate and severe cases. This is
further strengthened by Avliwani and Aryani’s
10 research design which compares urban and
rural populations where the results are the
same that mild degrees remain the highest.
This research can be compared with research
conducted by researchers because the research
sample came from the Polyclinic of Universitas
Sumatera Utara Hospital while Avliwani and
Aryani’s research took samples from SMA Negeri
2 Medan and SMA Istiglal Private in Deli Serdang
where this shows both that in community and
home settings pain degree of myopia does not
change the proportion.!

Myopia sufferers are more commonly found
in high school students in urban areas compared
to high school students in rural areas. Genetics,
prolonged reading, watching TV and using
computers as risk factors for myopia degree.
Therefore, refractive examination should be
performed on children from primary school to
protect myopia.

The mean axial length of the right eye in the
case group was 23.82 mm (SD=1.69 mm) with
the shortest axial length 21.44 mm and the
longest 27.17 mm. The mean axial length OD in
the control group was 22.28 mm (SD=0.72 mm)
with the shortest axial length 20.89 mm and
the longest 23.82 mm. Using the Mann Whitney
test, a significant difference in axial length was
found between the case and control groups for
the right eye. These results are consistent with a
study conducted by Damara and Ismail ! where
when tested the significance of the axial length
and myopia degree using the Kruskal Wallis
test, it was found that there was a significant
relationship with mild myopia having an average
axial length of 19.75 followed by moderate
myopia 23.02 and severe myopia. 25,72. The
results of the Kruskal Wallis test are p=<0.001.1?

Basically, myopia occurs due to an increase
in the axial length of the eyeball without
being followed by changes in other refractive
components. Likewise, changes in the refractive
power of the cornea, lens and aqueous humor
will cause myopia if it is not compensated for
by changes in the axial length of the eyeball.
Because it is contrasted with these pathogenesis
explanations, this study reinforces that
axial length will be more influential in the
pathogenesis of myopia. The cause of myopia
is a mismatch between optical power and the
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axial dimensions of the eye. An imagine is
distorted as a result of the light rays intersecting
in front of the photoreceptor retinal layer. The
primary determinants of eye axial length growth
include genetic, environmental, and aging
factors. According to recent studies, myopia is
characterized by a longer axial length, a flatter
corneal curvature, and a thinner lens.'?

Myopia is a refractive error of the eye
characterized by blurring of distant vision due to
parallel rays of light entering the eye and hitting
a focal point in front of the retina. Refractive
errors such as myopia are actually caused by
disturbances in the development of vision, such
as alterations to the scleral component that make
the axial length of the myopic eye significantly
longer than that of the emmetropic eye. Changes
in scleral composition are related to hepatocyte
growth factor (HGF) and its cMET receptor, which
regulate the matrix metalloproteinase (MMP)
pathway, and tissue inhibitor MMP (TIMP), which
plays an active role mediated by interactions.
regulates scleral remodeling, which can lead to
myopia. Mutations and polymorphisms in genes
play an important role in altering the major
structural components of the scleral extracellular
matrix. The SNPs rs 3735520 and rs 12536657
are part of a polymorphism in the HGF gene
that predisposes to myopia. In addition, the
cMET gene polymorphism (MET 110703) is
also involved in the pathogenesis of myopia.
Polymorphisms in the HGF gene and its receptor,
cMET, lead to an increase in MMP enzyme levels
and a decrease in TIMP enzyme levels. This
situation causes remodeling of the extracellular
matrix that forms the sclera, resulting in myopia.
This is because the anteroposterior diameter of
the eyeball is elongated so that the incident light
hits the preretinal focal point.1*

HGF can be a promising finding because of
the possibility of this gene playing a role in the
scleral remodeling process in myopic conditions.
There were significant correlations between
HGF levels and various myopia severity levels in
this study. HGF has been investigated by various
studies to be able to increase the expression
of MMP-2, which can cause degradation of
various cells and tissues. In myopia, the specific
mechanism of action of MMP-2 is not yet known,
but it has been shown that MMP-2 in the sclera
can cause extracellular matrix degradation and
axial elongation which eventually develops into
myopia. Therefore, HGF indirectly plays a role in
the development of myopia. In vitro studies on
animal samples have proven this.®

The study limitation was the study’s single-

center design, a multi-center study could better
beable to capture a phenomenon. Alarger sample
size might also be more representative to capture
HGF effect toward myopia pathophysiology
however it must be noted that our sample size
was calculated according to statistical rule and
should have scientific power to some degree.

Myopia is a refractive eye disorder that is still
common throughout the world. The mechanism
underlying myopia is a molecular change in the
sclera through the scleral remodeling process.
Axial elongation rises as a result of sclera
architecture alterations and sclera thinning
throughout this process. Changes in the collagen
content’s composition lead to scleral remodeling.
Hepatocyte growth factor (HGF) is thought to
play arole in scleral remodeling, axial elongation,
and myopia development. The results of this
study were based on the degree of myopia, eyes
with mild myopia were 28.8%, moderate myopia
was 13.5%, and severe was 7.7%. The mean axial
length of the right eye in the case group was
23.82 mm and there was a significant difference
in axial length between the case and control
groups. The mean HGF level in the myopia group
was 510.49 ng/mL and did not significantly
differ between the myopia and emmetropia
groups. HGF levels appeared to be the highest
in the group of subjects with moderate myopia
with an average of 551.87 ng/mL and differences
in HGF levels were found based on the degree of
myopia. This study concluded that there was no
significant correlation between HGF levels and
axial length and myopia degree.

Further study should be done with multi-
center and larger sample size to further recognize
the role of HGF in myopic patients. In vitro or in
vivo study might also describe the phenomenon
in a more coherent manner.
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Shallot (Allium cepa L.) Peel Infusion Ameliorates Kidney Histopathological
Damages in Diazinon-Induced Wistar Rats
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Abstract

Diazinon, an organophosphate pesticide, is used extensively in agricultural sector. Consumption of agricultural
products containing diazinon residue may lead to harmful health consequences. Among these is nephrotoxicity,
which includes lipid peroxidation, that can damage the kidney. Flavonoids in shallot peel can scavenge free
radicals, inhibit necrosis, and activate bone marrow-derived cells for cell regeneration. This study aimed to
determine the correlation between shallot peel infusion (SPI) dose and kidney damage amelioration to establish
the maximum effective dose of SPI to ameliorate kidney histopathological damage in diazinon-induced rats. This
study was performed at the Pharmacology Laboratory, Faculty of Medicine, University of Jember, Indonesia, in
April 2021, on 35 rats that were divided into 7 groups—normal, diazinon, and five treatment groups. Diazinon
40 mg/kgBW was administered on day 1-7, while SP1 125, 250, 500, 1,000, 2,000 mg/kgBW were administered
on day 8-14 according to the treatment group. Kidney histopathological slides with hematoxylin-eosin (H.E.)
staining were assessed using Kocoglu scoring and Kidney damage scores of the treatment groups were analyzed
using Pearson test. The maximum effective dose was determined using regression test. The damages found
in diazinon-induced rats were tubular degeneration, necrosis, and inflammation with a higher damage score
than normal rats (p<0.05). Pearson test showed moderate correlation (coefficient -0.594). Higher SPI doses
presented lower kidney damage scores, with 1,359 mg/kgBW being the maximum effective dose. SPI dose and
the kidney damage amelioration are moderately correlated with a SPI maximum effective dose to ameliorate

kidney damage in diazinon-induced rats of 1,359 mg/kgBW.

Keywords: Flavonoid, kidney, oxidative stress, pesticide, red onion

Introduction

In agriculture sector, optimizing the usage of
pesticide is an imperative aspect to do to increase
the quality and quantity of agricultural products.
Diazinon, an organophosphate pesticide, is
extensively used by farmers.! WHO estimates that
1-5 million cases of organophosphate poisoning
occur each year, 80% coming from developing
countries. The consumption of agricultural
products containing diazinon residues due to
its excessive use causes hazardous effects on
humans.? Diazinon has nephrotoxic effect related
to renal function as a vital organ involved in the
excretion of chemical substances.** The previous
study revealed that diazinon at dose of 40 mg/
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kgBW caused the increase of blood urea nitrogen
(BUN) serum level and kidney histopathological
damage in Wistar rats.°Diazoxon, the active
metabolite of diazinon, increases the level of
free radicals which will bind to polyunsaturated
fatty acids (PUFA) in cell membranes, including
kidney nephrons, resulting lipid peroxidation.
Natural ingredient is needed as an agent to
repair tissue damage and prevent further organ
damage. Shallot (Allium cepa L.), a horticultural
commoditywithalmostevenly spread throughout
Indonesia, contains antioxidant compounds i.e.
flavonoids.”® Shallot peel generally considered
as waste contains 3-5 times higher flavonoid
compounds compared to the tuber which
is commonly consumed.’® A phytochemical
screening of shallot skin ethanol extract (SSEE)
using aluminium chloride colorimetric method
revealed that 1 g SSEE contained 228.1 mg QE
total flavonoids.'! Flavonoids neutralize free
radicals, increase prostaglandin production,

This is an Open Access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly
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inhibit renal cell necrosis, and stimulate renal
cell proliferation through activation of bone
marrow-derived cells (BMDCs) leading to cell
regeneration. It was discovered that engrafted
BMDCs into the damaged cells plays an essential
role in normal cell turnover to improve
membrane integrity loss.'?

Flavonoids are classified into the polar
compounds dissolved in polar solvents such
as water associated with their hydroxyl groups
content.’® Shallot peel can be formulated using
water as a solvent called infusion which can be
provided using common tools and materials as
well as simple procedure for people to apply.
The antioxidant effect of shallot peel infusion
(SPI) has not been widely studied. This study
needs to be carried out to determine correlation
between the SPI dose and the amelioration of
kidney histopathological damage and establish
the maximum effective dose of SPI to ameliorate
kidney histopathological damage in diazinon-
induced Wistar rats.

Methods

This study received ethical approval from The
Ethical Committee for Research, Faculty of
Medicine, University of Jember with reference
number 1470/H25.1.11/KE/2021. This study
was carried out at Pharmacology Laboratory
Faculty of Medicine University of Jember, April
2021. The main material used was shallot peel
Blue Lancor variety from Probolinggo, Allium
cepa species L. var. ascalonicum Back. The other
materials were rat feed pellets, liquid diazinon
600 g/L from farm shop Pasar Tanjung Jember,
corn oil, aquadest, 10% neutral formalin buffer,
xylol, paraffin, and hematoxylin-eosin (H.E.) dye.
The shallot peels were cleaned and dried under
the sunlight, subsequently crushed using a
blender to produce a simplicial form. Simplicia
were mixed with aquadest and heated in an
infusion pan. The first pan was filled with water
and heated and the second pan was placed on
top of the first pan. To provide 20% SPI, as much
as 10 g of shallot peel simplicia and 50 mL of
distilled water were stirred and heated at 90°C for
15 minutes. The infusion is filtered using flannel
and hot water is added to reach a volume of 50
mL.* The dilluted infusions were prepared using
the serial dilution method to obtain 10% (5 g/50
mL), 5% (2.5 g/50 mL), 2.5% (1.25 g/50 mL),
and 1.25% (0.625 g/50 mL) SPI concentrations.
The experimental animals used in this study
were male white rats (Rattus norvegicus) Wistar

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024

strain, aged 2-3 months, and body weight of
150-250 g. As many as 35 male Wistar rats were
randomly divided into normal group, diazinon
group, and five treatment groups. On day 1-7,
the normal group received 5 mL/kgBW corn oil,
while the other groups received 40 mg/kgBW
diazinon. On day 8-14, the normal and diazinon
group received 10 mL/kgBW aquadest and the
other group received SPI at doses of 125 mg/
kgBW, 250 mg/kgBW, 500 mg/kgBW, 1,000 mg/
kgBW, and 2,000 mg/kgBW. All treatments were
administered orally.

Kidney histopathologic slides were made
using paraffin method with H.E. staining
and subsequently observed by anatomical
pathologist using binocular microscope (Leica
DM500) in five fields with 400X magnification.
Kidney histopathological damage score of each
rat was determined based on Kocoglu scoring (0:
no kidney damage such as tubular degeneration,
tubular cell necrosis, accumulation of cell debris
in the lumen, tubular cast formation, tubular
dilatation, and neutrophil infiltration), 1: <10%
kidney damage, 2: 11-25% kidney damage, 3: 26-
45% kidney damage, 4: 46-75% kidney damage;
5: 76-100% kidney damage).’® Data were
analyzed statistically using IBM SPSS Statistics
26. The average of kidney histopathological
damage score of the normal and diazinon group
were analyzed using independent T-test, while
the treatment groups were analyzed using
Pearson correlation test. The maximum effective
dose was determined using regression test with
quadratic curve.

Results

Based on the result, the highest Kkidney
histopathological damage score was found in
diazinon group (Table 1). Independent T-Test

Table 1 The Average of Kidney
Histopathological Damage Score

The Average of Kidney
Group Histopathological

Damage Score
Normal 2.594 + 0.556
Diazinon 3413 +0.169
SPI 125 mg/kgBW 2.776 £ 0.233
SPI 250 mg/kgBW 2.658 + 0.965
SPI1 500 mg/kgBW 2.876 +0.309
SPI 1,000 mg/kgBW 2.079 £ 0.333
SPI 2,000 mg/kgBW 2.359 +0.373

9
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Figure 1 Kidney Histopathological Damage with H.E. Staining (400X)

A: normal group, B: diazinon group, C: SPI 125 mg/kgBW, D: SPI 250 mg/ kgBW, E: SPI1 500 mg/ kgBW, F:
SPI11,000 mg/ kgBW, G: SPI 2,000 mg/ kgBW). Black arrow: tubular degeneration, pink arrow: tubular

cell necrosis, green arrow: accumulation of cell debris in the lumen, red arrow: tubular cast, yellow arrow:
tubular dilatation, and blue arrow: neutrophil infiltration

10 Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024
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Table 2 Pearson Correlation Analysis

Correlations Kidney damage score Group
Kidney damage score Pearson Correlation 1 -594
Sig. (2-tailed) .002
N 24 24
Group Pearson Correlation -.594%* 1
Sig. (2-tailed) .002
N 24 24
result between the normal and diazinon group structure  of Kkidney  through  various
showed a difference with significance value pathophysiological pathways. Diazoxon,

of 0.030 (p<0.05) indicating that diazinon is
nephrotoxic.

The kidney histopathological damages
found in microscopic observation were tubular
degeneration, tubular cell necrosis, accumulation
of cell debris in the lumen, tubular cast formation,
tubular dilatation, and neutrophil infiltration
(Figure 1). The result of Pearson correlation test
showed moderate correlation with coeficient
-0.594 (Table 2); the higher the SPI dose, the
lower kidney histopathological damage score.

Based on the highest R? in regression test
result, we used a quadratic curve with equation
y = 3,21 - 1.62 .103x + 5.96 .107x? (Figure 2).
The maximum effective dose of SPI is 1,359 mg/
kgBW determined by calculating the x value from
the derivative equation with y’=0.

Discussion

Diazinon causes damage to the histological

4.000 (]

3.500

3.000

2.500

2.000

Kidney histopathological damage score

the active metabolite of diazinon, inhibits
acetylcholine esterase (AchE) enzyme activity,
thereby increasing acetylcholine (Ach) levels
in the body. ACh accumulation will increase
Ca?" influx and nitric oxide (NO) production in
endothelial cells.®'®!” These free radicals will
bind to PUFA which are abundantly found in
cell membranes, including kidney nephrons,
resulting in lipid peroxidation.® The increase
of Ca?" influx and NO production disrupts
mitochondrial respiration and cause adenosine
triphosphate (ATP) depletion. It will interfere
ATP dependention transportwhich subsequently
increase Ca?* influx and NO production. The
excess of Ca* influx will also increase the levels
of calcium-dependent enzymes such as calpain,
endonuclease, and ATP-ase which will trigger
cell damage through necrosis.'®’

Tubular degeneration occurs due to the failure
of the ATP-dependent ion pump on the cell
membrane leading to disruption of fluid and ion

® Observed
= Quadratic

1.500
0 500 1000

SPl dose

1500 2000

Figure 2 The Regression Curve of SPI Dose and Kidney Histopathological Damage Score
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homeostasis. Renal tubular cells are unable to
pump sodium ions out which causes the increase
of sodium ions and intracellular osmotic
pressure. This condition triggers the entry of
water to the tubular lumen, so that the tubules
get swelling and lose their brush-border.18-2°

Necrosis is caused by loss of membrane
integrity and leakage of cell contents related
to diazinon toxic effect. Lipid peroxidation
that occurs due to the increase of reactive
oxygen species (ROS) induced by diazinon
disrupts membrane permeability generating
the impairment of kidney cell function which
potentially triggers necrosis. The tubular cells
undergoing necrosis will be shed and the cell
components will be scattered in the lumen,
hence there will be accumulation of cell debris
in the lumen. The histopathological changes of
nucleus during necrosis are shrinkage, irregular
border, and color darkening.®

Tubular casts are formed when there is
a large leakage of protein in the glomerular
filtrate, so that the tubules are no longer able
to reabsorb proteins entering the lumen. It
causes excessive accumulation and deposition of
protein in vesicles related to tubular dilatation.!®
In addition, oxidative stress in the kidney causes
infiltration of immune cells through activation of
proinflammatory cytokines and chemokines by
ROS, demonstrated by the increase of neutrophil
infiltration in kidney tissue.'’

Kidney histopathological appearance in
the treatment groups showed amelioration
along with the increase of SPI dose. The result
of Pearson correlation test showed moderate
correlation with coefficient correlation -0.594.
[t indicates that amelioration of Kkidney
histopathological damage is affected 59.4% by
SPI, while 40.6% is affected by other factors
including self-repair mechanism of the rat body
in 7 days which may also be influenced by foods
and environment. The result of correlation did
not get a strong correlation. This is due to the
flavonoid level in infusion is not as high as the
flavonoid level in extract. The impact of SPI
administration is accelerating the repair of
kidney histopathological damage; the higher
the SPI dose, the lower kidney histopathological
damage score. It indicates that kidney
histopathological improvement depends on
the dose of SPI. Flavonoids neutralize the toxic
effects of free radicals by transferring hydrogen
ions and the molecules become more stable.
This condition will reduce oxidative stress in
the tissues and cellular damage.?*-?* Flavonoids
also increase prostaglandin production resulting

12

vasodilation and the increase ofkidney perfusion.
Furthermore, flavonoids promote BMDCs to be
released from bone marrow into the peripheral
blood and move into the damaged area after
attracted by growth factors and inflammatory
cytokines released from the injured area. It
was discovered that engrafted BMDCs into the
damaged cells plays an essential role in normal
cell turnover to improve membrane integrity
loss. In a previous study, quercetin induced bone
marrow mesenchymal stem cells proliferation
and osteogenic differentiation by increasing
bone morphogenetic protein (BMP) signaling
pathway activation and upregulates downstream
genes expression such as OPN, RUNX2, and 0SX.!?

The administration of SPI exceeds the
maximum effective dose is no longer effective
to ameliorate diazinon-induced kidney damage.
The kidney histopathological damage score at
a dose of 2,000 mg/kgBW exceeds the damage
score at a dose of 1,359 mg/kgBW. This is
presumably because flavonoid contained in SPI
above the maximum effective dose changes its
properties from antioxidant to pro-oxidant so
that it is unable to neutralize oxidative stress
and the cell damage process continues.?* The
previous study stated that the ethyl acetate
extract of shallot peel doses of 1,600 mg/kgBW.
and 2,900 mg/kgBW for 14 days caused liver
damage in mice including sinusoidal dilatation,
tissue bleeding, and lymphocyte aggregation.?

It can be concluded that the SPI dose and the
amelioration of kidney histopathological damage
are moderately correlated; the higher the SPI
dose, the lower the kidney histopathological
damage. The maximum effective dose of SPI to
ameliorate Kkidney histopathological damage
in diazinon-induced Wistar rats is 1,359 mg/
kgBW. Related to the limitations of this study,
it is needed to measure the levels of flavonoids
in SPI, analyze the structure of the kidney using
quantitative stereology methods, and carry
out kidney function test. In addition, it is also
necessary to measure kidney malondialdehyde
(MDA) as an indicator of oxidative stress.
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Abstract

In Indonesia, most vascular trauma is linked to traffic collisions. According to the Statistics Indonesia (Badan
Pusat Statistik, BPS), there were 116,411 accidents in 2019. Limb salvages become important in vascular
trauma, which is performed through, among others, vascular bypass surgery. However, secondary amputation
still occurs after vascular bypass. This study aimed to determine the predictors of secondary amputation after
vascular bypass due to vascular trauma. This study used descriptive analysis of medical records and univariate
analysis. Medical records of patients with vascular trauma underwent vascular bypass in Dr Soetomo Regional
Hospital, Indonesia, from January 2018 to December 2020 were collected. Independent variables were age,
MESS, time interval between the incident of trauma to the first incision of bypass surgery, penetrating and
blunt injury, injured arterial segment, multiple injuries, and obesity. The dependent variable was secondary
amputation. Fisher Exact Test was used to analyze the correlation between dependent and independent
variables. Results showed a significant difference between patients with a MESS score of >7 and those with a
MESS score of <7 (p=0.044), where more patients with a MESS score of >7 experienced secondary amputation.
Other variables showed no significant difference (p>0.05). This study concluded that MESS could be used as a
predictor of secondary amputation in vascular trauma after vascular bypass. Further studies using multivariate

analysis and a larger sample need to be conducted to get further insights on this phenomenon.

Keywords: Bypass surgery, MESS, predictor, traffic accident, vascular trauma, vascular bypass surgery

Introduction

Statistic reports about vehicle accidents in
Indonesia increased from 2017 to 2019. The
number increased from 104 327,00 in 2017,
109 215,00 in 2018,t0 116411,00 in 2019.! The
statistics were vital because vehicle accidents are
closely related to vascular trauma in Indonesia.
Vascular trauma is a lesion in an artery or vein
caused by blunt and penetrating mechanisms.
Blunt trauma is identified as vehicle accidents
or collisions where the patient is the driver,
accidents in pedestrians, injuries to motorcycle
or bicycle riders, falls, injuries due to explosions,
or planned attacks on people. Penetrating trauma
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happens due to foreign objects penetrating the
tissues. The common objects are high-energy
weapons (military or hunting rifles), medium-
energy weapons (handguns), and low-energy
weapons (knives, hand-energized missiles).?
Vascular trauma is an urgent condition that
needs immediate and correct management to
keep the tissue viable.?

The prognosis of vascular trauma is based on
the types and anatomical region. Compression
fracture usually has more severe tissue necrosis.
A proximal tibia fracture will have a better
prognosis if the repair is done quickly. One of
the operative management is vascular bypass
surgery. Even though the bypass surgery was
done, the possibility of amputation is still high
in some cases. The number of failed bypasses is
higher in blunt trauma cases.> Amputation could
be a choice if the bypass failed. The common
reasons for failed bypass are thrombus, intima
hyperplasia, or atherosclerotic plaque.* The high
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number of amputations after bypass surgery
became a problem that needs to be overcome
and predicted. In addition, the study about
amputation predictors after bypass surgery is
still limited. This study was conducted to find the
predictor of amputation after bypass surgery.
Thus, observing the prognostic factor could
be used for clinical consideration in medical
treatment.

Methods

This descriptive-analytic and retrospective study
was conducted at Dr. Soetomo General Hospital
Surabaya. This study used a total sampling
method to collect the data. Only data that met
the criteria were included in this research. The
inclusion criteria are patients with trauma
vascular who underwent vascular bypass
surgery, patients with complete medical records,
and patients who underwent amputation after
vascular bypass surgery in Dr. Soetomo General
Hospital from January 1, 2018, until December
31, 2020.

The data were collected from medical records
in Dr. Soetomo General Hospital. The medical
records were collected from Medical Records
Center and the Cardiothoracic and Vascular
Surgery Department in Dr. Soetomo General
Hospital. This study’s independent variables
mentioned were age, MESS, the time interval
between the incident of trauma to first incision
of bypass surgery, penetrating trauma, blunt
trauma, injured arterial segment, multiple
injuries (multiple injuries described as injuries
other than vessels injury, such as nerve injuries,
fractures, muscle ruptures), and obesity. The
dependent variable is secondary amputation.

The data were analyzed with the Fisher Exact
Test using IBM SPSS Statistics 23. The test was
a univariate analysis with a significance level
of 5%. The Research Health Ethic Committee
(protocol  number: 0951/110/4/1X/2021)
approved the ethical clearance of Dr. Soetomo
General Hospital Surabaya.

Results

There were 17 data of medical records included
in this study. All the bypass procedure was
performed using native GSV. The procedures
were done by a cardiothoracic and vascular
surgeon as the operator and accompanied by the
cardiothoracic and vascular surgeon residents.

24

The mean age (years) of patients with vascular
injury was 30.12+14.41, ranging from 3 years
old to 58 years. MESS ranged from 3 to 10
with a mean of 7.94+2.22. The mean interval
between the trauma incident and bypass surgery
(minutes) was 1085.53+1700.69.

Table  demonstrates  each  variable’s
correlation to secondary amputation using the
Fisher exact test. The age was grouped into <35
and >35 years old. MESS is grouped into <7 and
>7. The interval time between the first incision of
bypass surgery and the time of trauma (hours).
Two groups of trauma mechanisms are blunt and
penetrating. The artery segment is grouped as
non-end artery and end artery. Multiple traumas
are divided into five groups based on the number
of associated traumas. At the same time, obesity
is grouped as absent or present. The result of the
surgery was defined as present and absent of
secondary amputation.

Based on the univariate analysis using the
Fisher Exact Test, it was found that between two
groups of age and secondary amputation has
no significant difference with p-value=0.338.
MESS is the only variable showing a significant
difference with a p-value=0.044. It is found that
a MESS higher than seven is likely to receive
amputation after the bypass surgery. The time
interval between trauma and bypass surgery
had no significant difference to the result of
secondary amputation, with a p-value=0.603.
Neither blunt nor penetrating injuries were
related to amputation after the bypass surgery,
with a p-value=0.228. It was also found that
two groups of artery segment and secondary
amputation have no significant difference with
p-value=0.537. Multiple traumas also did not
significantly differ from secondary amputation,
with p-value=0.090. Moreover, the last variable,
the presence or absence of obesity, had no
significant difference to amputation after the
bypass surgery, with p-value=0.331.

Discussion

Seventeen out of 32 medical reports met the
criteria. The other 15 data could not be used
due to lack of comprehensiveness in the medical
records and or underwent primary amputation.
Along with the small amount of data, it became a
limitation for this study.

MESS has been known and used as a scoring
system all around the world. Johansen first
introduced it in 1990. Four variables included
are skeletal or soft tissue injury, signs of limb
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Table 1 Univariate Analysis Using the Fisher Exact Test

Secondary Amputation
Variable p-value
Present Absent
Age (years) 0.338
<35 6 6
>35 1 4
MESSY 0.044
<7 5 0
>7 5 7
The interval time between first incision of bypass 0.603
surgery and time of trauma (hours)
<6 3 1
>6 7 6
Trauma mechanism 0.228
Penetrating 4 0
Blunt 7 6
Artery segment 0.537
Non-end artery 9 5
End artery 1
Multiple trauma 0.090
23 4 5
0 2 0
1 3 0
2 1 0
POST-ORIF 0 2
Obese 0.331
Present 2
Absent 8 7

ischemia, shocks, and patient age. The higher
the scores, the greater the chance of amputation.
MESS analysis as trauma prognosis has been
widely performed and shows a good correlation
between amputation and high scores. A previous
study found that the sensitivity and NPV of MESS
was 100% which indicates that this scoring
system could identify how likely a limb could be
saved.® Another study also found a poor prognosis
in trauma patients with a MESS score of more
than 9.° The finding in this study indicated that
MESS could also predict secondary amputation.
It is shown as a significant difference of P value
less than 0.005. A MESS score of more than 7
is higher in secondary amputation rate than
patients with scores of < 7.

Age is considered a dire prognosis of limb
salvage.” Aging is closely related to changes in
the human body. Vascular stiffening and vascular
changes are part of the normal aging process.
Moreover, other diseases such as diabetes and
hypertension are higher in the elderly. Thus,
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older patients are susceptible to injury and acute
ischemia.! Another study stated the relation
between age over 40 and bad clinical outcomes.®
In addition, other research on the Indonesian
population found that age above 35 has a higher
prevalence of hypertension than the younger
group.” According to the research conducted by
Maharani, adults aged 40 years and above have
a higher risk of cardiovascular disease in the
next 10 years of their life.!® Based on previous
research, the age grouping in this article was <35
and >35 years old. However, this study found
no significant difference between the two age
groups (p=0.63). In addition, another study also
showed no significant difference between the
older and younger age groups.'! Furthermore,
we did not find any comorbidities such as
diabetes and hypertension in 17 patients who
participated in this study, while age is closely
related to such diseases.

The time of tissue ischemia, often called the
golden period, is no more than 6 hours. A study
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on 35 patients with grade III C fractures showed
an association. The delay in revascularization
intervention significantly indicates a higher
incidence of secondary amputation.!? The
maximum time limit for limb ischemia to be
salvaged with a good prognosis is 6 hours.!?
Hunter conducted a study on 108 patients
undergoing infrainguinal bypass surgery, where
the time interval between trauma and surgery
did not significantly differ in the outcome.® This
study used the time interval between the trauma
incidence and the bypass surgical treatment. The
results are the same as the research conducted
by Hunter in that a time interval of more than
6 hours does not indicate a significantly poor
prognosis. However, this result is different from
the existing textbooks. Previous studiesregarding
the prognosis of amputation after tissue ischemia
of more than 12 hours were strongly associated
with the presence of collateral circulation. More
collateral vascularization can help maintain
tissue viability even after arterial trauma
beyond the golden period. However, sensory and
motor function in prolonged ischemia is poor.**
Data from medical records showed that one
patient underwent secondary amputation even
though the time interval between the incidence
of trauma and bypass surgery is less than 6
hours. However, despite the time being still in
the golden period, the MESS is 10, which might
explain the presence of secondary amputation.
Other seven patients with a time interval of more
than 6 hours without secondary amputation
have a MESS of less than 10. Other findings from
medical records are that two patients with the
same MESS (MESS=9) and the same time interval
of more than 6 hours have different outcomes,
amputated and salvaged. After observing the
medical records, they have different artery and
trauma lesions. The patient with a secondary
amputation had a tibial shaft fracture and, an
open distal femur fracture with anterior and
posterior tibial artery lesions. In comparison, the
patient without amputation had %; distal of the
posterior tibial artery and % distal of the tibia-
fibula open fracture, open lesion on a knee, and
knee dislocation. This finding could be explained
by a previous study that found distal femur or
knee fracture has a high risk of bad prognosis
for the distal limb affected. Moreover, an open
fracture accompanied by a lesion of the anterior
and posterior tibial artery in the trifurcation
level led to the worst prognosis of limb salvage.'®

Identifying trauma mechanisms could predict
vascular trauma. Gunshot injury is more likely to
result in more complex vascular trauma and a
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higher amputation rate than stabbed injury. In
addition, blunt trauma usually causes vascular
injury.’3'® Nevertheless, another study stated
that blunt trauma does not directly cause
vascular trauma. The limb salvage could not be
reached due to failed revascularization, injury
to soft tissue, and osteomyelitis.}” Based on a
univariate study conducted by Hunter, blunt
trauma significantly predicts worse outcomes
such as death, primary amputation, secondary
amputation, and failed bypass surgery’ In
contrast to previous studies, this univariate
study results in no significant difference between
blunt trauma and the incidence of secondary
amputation. This study has the same result as a
previous study about amputation in injury to the
popliteal artery, in which blunt and penetrating
trauma did not significantly differ from the worst
outcome of amputation.'®

In addition to the above variables, this study
examined whether trauma affects specific
arterial segments and risk factors for secondary
amputation. Trauma to the arterial segment
did not have a significant difference that could
be used to predict the presence of secondary
amputation. Three non-end artery injuries that
underwent secondary amputation had a MESS
score of 10, and the other had a MESS score of
9. One of the patients with a MESS score of 9
had compartment syndrome. The presence of
amputation secondary to an injured artery that
may still have collateral circulation may result
from a high MESS score.

The reason obesity could be considered as a
predictive factor is because it is closely related to
dyslipidemia. Atherosclerotic plaque formation
and the emergence of cardiovascular disease are
often found in patients with obesity.!* Obesity was
found in two patients and both of them achieved
limb salvage. As in these cases, the first obese
patient who underwent bypass had an ischemic
time under 6 hours (still in the golden period)
and already received emergency treatment in
RSUD Jombang before being admitted to Dr.
Soetomo General Hospital. Along with that, as
stated in the primary survey, the patient arrived
at Dr. Soetomo with GCS 456 and CRT in less than
2 seconds. Another obese patient who achieved
limb salvage also came after receiving emergency
aid in Babat Hospital and as in the primary
survey, this patient came with CRT in less than 2
seconds. However, the finding in this study is no
significant differences between the two groups.
A prior study observed the relationship between
obesity and amputation-free survival conducted
by Sabbagh and found no association among
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those variables.?

This study describes fractures, muscle
ruptures, and nerve injuries as multiple injuries.
No significant differences were found after
Fisher’s exact test of 0, 1, 2, and =3 associated
injuries or post-ORIF. Another study by Song
stated that there is a correlation between
associated injuries to failed limb salvage.!?'! Like
the previous study, multiple injuries could not be
an amputation predictor post-bypass surgery.

The significant difference in MESS is 0.044
(p<0.05), so high MESS could be an independent
predictor for amputation after bypass surgery.
Furthermore, it is crucial to consider the proper
treatment, further prevention, and precaution for
secondary amputation because each treatment
would affect the patient’s quality of life.

This study concluded that in the Indonesian
population, specifically, patients admitted
to Dr. Soetomo General Hospital, MESS >7
is an independent predictor of secondary
amputation in patients with vascular trauma
who underwent vascular bypass surgery. The
higher MESS showed a lousy prognosis for
secondary amputation. Age, the time interval
between trauma and bypass surgery, penetrating
trauma, blunt trauma, injured arterial segment,
multiple injuries, and obesity are not predictors
of secondary amputation in this study. However,
the limited sample of this study needs to be
considered.
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Abstract

In Indonesia, most vascular trauma is linked to traffic collisions. According to the Statistics Indonesia (Badan
Pusat Statistik, BPS), there were 116,411 accidents in 2019. Limb salvages become important in vascular
trauma, which is performed through, among others, vascular bypass surgery. However, secondary amputation
still occurs after vascular bypass. This study aimed to determine the predictors of secondary amputation after
vascular bypass due to vascular trauma. This study used descriptive analysis of medical records and univariate
analysis. Medical records of patients with vascular trauma underwent vascular bypass in Dr Soetomo Regional
Hospital, Indonesia, from January 2018 to December 2020 were collected. Independent variables were age,
MESS, time interval between the incident of trauma to the first incision of bypass surgery, penetrating and
blunt injury, injured arterial segment, multiple injuries, and obesity. The dependent variable was secondary
amputation. Fisher Exact Test was used to analyze the correlation between dependent and independent
variables. Results showed a significant difference between patients with a MESS score of >7 and those with a
MESS score of <7 (p=0.044), where more patients with a MESS score of >7 experienced secondary amputation.
Other variables showed no significant difference (p>0.05). This study concluded that MESS could be used as a
predictor of secondary amputation in vascular trauma after vascular bypass. Further studies using multivariate

analysis and a larger sample need to be conducted to get further insights on this phenomenon.

Keywords: Bypass surgery, MESS, predictor, traffic accident, vascular trauma, vascular bypass surgery

Introduction

Statistic reports about vehicle accidents in
Indonesia increased from 2017 to 2019. The
number increased from 104 327,00 in 2017,
109 215,00 in 2018,t0 116411,00 in 2019.! The
statistics were vital because vehicle accidents are
closely related to vascular trauma in Indonesia.
Vascular trauma is a lesion in an artery or vein
caused by blunt and penetrating mechanisms.
Blunt trauma is identified as vehicle accidents
or collisions where the patient is the driver,
accidents in pedestrians, injuries to motorcycle
or bicycle riders, falls, injuries due to explosions,
or planned attacks on people. Penetrating trauma
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happens due to foreign objects penetrating the
tissues. The common objects are high-energy
weapons (military or hunting rifles), medium-
energy weapons (handguns), and low-energy
weapons (knives, hand-energized missiles).?
Vascular trauma is an urgent condition that
needs immediate and correct management to
keep the tissue viable.?

The prognosis of vascular trauma is based on
the types and anatomical region. Compression
fracture usually has more severe tissue necrosis.
A proximal tibia fracture will have a better
prognosis if the repair is done quickly. One of
the operative management is vascular bypass
surgery. Even though the bypass surgery was
done, the possibility of amputation is still high
in some cases. The number of failed bypasses is
higher in blunt trauma cases.> Amputation could
be a choice if the bypass failed. The common
reasons for failed bypass are thrombus, intima
hyperplasia, or atherosclerotic plaque.* The high
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number of amputations after bypass surgery
became a problem that needs to be overcome
and predicted. In addition, the study about
amputation predictors after bypass surgery is
still limited. This study was conducted to find the
predictor of amputation after bypass surgery.
Thus, observing the prognostic factor could
be used for clinical consideration in medical
treatment.

Methods

This descriptive-analytic and retrospective study
was conducted at Dr. Soetomo General Hospital
Surabaya. This study used a total sampling
method to collect the data. Only data that met
the criteria were included in this research. The
inclusion criteria are patients with trauma
vascular who underwent vascular bypass
surgery, patients with complete medical records,
and patients who underwent amputation after
vascular bypass surgery in Dr. Soetomo General
Hospital from January 1, 2018, until December
31, 2020.

The data were collected from medical records
in Dr. Soetomo General Hospital. The medical
records were collected from Medical Records
Center and the Cardiothoracic and Vascular
Surgery Department in Dr. Soetomo General
Hospital. This study’s independent variables
mentioned were age, MESS, the time interval
between the incident of trauma to first incision
of bypass surgery, penetrating trauma, blunt
trauma, injured arterial segment, multiple
injuries (multiple injuries described as injuries
other than vessels injury, such as nerve injuries,
fractures, muscle ruptures), and obesity. The
dependent variable is secondary amputation.

The data were analyzed with the Fisher Exact
Test using IBM SPSS Statistics 23. The test was
a univariate analysis with a significance level
of 5%. The Research Health Ethic Committee
(protocol  number: 0951/110/4/1X/2021)
approved the ethical clearance of Dr. Soetomo
General Hospital Surabaya.

Results

There were 17 data of medical records included
in this study. All the bypass procedure was
performed using native GSV. The procedures
were done by a cardiothoracic and vascular
surgeon as the operator and accompanied by the
cardiothoracic and vascular surgeon residents.
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The mean age (years) of patients with vascular
injury was 30.12+14.41, ranging from 3 years
old to 58 years. MESS ranged from 3 to 10
with a mean of 7.94+2.22. The mean interval
between the trauma incident and bypass surgery
(minutes) was 1085.53+1700.69.

Table  demonstrates  each  variable’s
correlation to secondary amputation using the
Fisher exact test. The age was grouped into <35
and >35 years old. MESS is grouped into <7 and
>7. The interval time between the first incision of
bypass surgery and the time of trauma (hours).
Two groups of trauma mechanisms are blunt and
penetrating. The artery segment is grouped as
non-end artery and end artery. Multiple traumas
are divided into five groups based on the number
of associated traumas. At the same time, obesity
is grouped as absent or present. The result of the
surgery was defined as present and absent of
secondary amputation.

Based on the univariate analysis using the
Fisher Exact Test, it was found that between two
groups of age and secondary amputation has
no significant difference with p-value=0.338.
MESS is the only variable showing a significant
difference with a p-value=0.044. It is found that
a MESS higher than seven is likely to receive
amputation after the bypass surgery. The time
interval between trauma and bypass surgery
had no significant difference to the result of
secondary amputation, with a p-value=0.603.
Neither blunt nor penetrating injuries were
related to amputation after the bypass surgery,
with a p-value=0.228. It was also found that
two groups of artery segment and secondary
amputation have no significant difference with
p-value=0.537. Multiple traumas also did not
significantly differ from secondary amputation,
with p-value=0.090. Moreover, the last variable,
the presence or absence of obesity, had no
significant difference to amputation after the
bypass surgery, with p-value=0.331.

Discussion

Seventeen out of 32 medical reports met the
criteria. The other 15 data could not be used
due to lack of comprehensiveness in the medical
records and or underwent primary amputation.
Along with the small amount of data, it became a
limitation for this study.

MESS has been known and used as a scoring
system all around the world. Johansen first
introduced it in 1990. Four variables included
are skeletal or soft tissue injury, signs of limb
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Table 1 Univariate Analysis Using the Fisher Exact Test

Secondary Amputation
Variable p-value
Present Absent
Age (years) 0.338
<35 6 6
>35 1 4
MESSY 0.044
<7 5 0
>7 5 7
The interval time between first incision of bypass 0.603
surgery and time of trauma (hours)
<6 3 1
>6 7 6
Trauma mechanism 0.228
Penetrating 4 0
Blunt 7 6
Artery segment 0.537
Non-end artery 9 5
End artery 1
Multiple trauma 0.090
23 4 5
0 2 0
1 3 0
2 1 0
POST-ORIF 0 2
Obese 0.331
Present 2
Absent 8 7

ischemia, shocks, and patient age. The higher
the scores, the greater the chance of amputation.
MESS analysis as trauma prognosis has been
widely performed and shows a good correlation
between amputation and high scores. A previous
study found that the sensitivity and NPV of MESS
was 100% which indicates that this scoring
system could identify how likely a limb could be
saved.® Another study also found a poor prognosis
in trauma patients with a MESS score of more
than 9.° The finding in this study indicated that
MESS could also predict secondary amputation.
It is shown as a significant difference of P value
less than 0.005. A MESS score of more than 7
is higher in secondary amputation rate than
patients with scores of < 7.

Age is considered a dire prognosis of limb
salvage.” Aging is closely related to changes in
the human body. Vascular stiffening and vascular
changes are part of the normal aging process.
Moreover, other diseases such as diabetes and
hypertension are higher in the elderly. Thus,
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older patients are susceptible to injury and acute
ischemia.! Another study stated the relation
between age over 40 and bad clinical outcomes.®
In addition, other research on the Indonesian
population found that age above 35 has a higher
prevalence of hypertension than the younger
group.” According to the research conducted by
Maharani, adults aged 40 years and above have
a higher risk of cardiovascular disease in the
next 10 years of their life.!® Based on previous
research, the age grouping in this article was <35
and >35 years old. However, this study found
no significant difference between the two age
groups (p=0.63). In addition, another study also
showed no significant difference between the
older and younger age groups.'! Furthermore,
we did not find any comorbidities such as
diabetes and hypertension in 17 patients who
participated in this study, while age is closely
related to such diseases.

The time of tissue ischemia, often called the
golden period, is no more than 6 hours. A study
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on 35 patients with grade III C fractures showed
an association. The delay in revascularization
intervention significantly indicates a higher
incidence of secondary amputation.!? The
maximum time limit for limb ischemia to be
salvaged with a good prognosis is 6 hours.!?
Hunter conducted a study on 108 patients
undergoing infrainguinal bypass surgery, where
the time interval between trauma and surgery
did not significantly differ in the outcome.® This
study used the time interval between the trauma
incidence and the bypass surgical treatment. The
results are the same as the research conducted
by Hunter in that a time interval of more than
6 hours does not indicate a significantly poor
prognosis. However, this result is different from
the existing textbooks. Previous studiesregarding
the prognosis of amputation after tissue ischemia
of more than 12 hours were strongly associated
with the presence of collateral circulation. More
collateral vascularization can help maintain
tissue viability even after arterial trauma
beyond the golden period. However, sensory and
motor function in prolonged ischemia is poor.**
Data from medical records showed that one
patient underwent secondary amputation even
though the time interval between the incidence
of trauma and bypass surgery is less than 6
hours. However, despite the time being still in
the golden period, the MESS is 10, which might
explain the presence of secondary amputation.
Other seven patients with a time interval of more
than 6 hours without secondary amputation
have a MESS of less than 10. Other findings from
medical records are that two patients with the
same MESS (MESS=9) and the same time interval
of more than 6 hours have different outcomes,
amputated and salvaged. After observing the
medical records, they have different artery and
trauma lesions. The patient with a secondary
amputation had a tibial shaft fracture and, an
open distal femur fracture with anterior and
posterior tibial artery lesions. In comparison, the
patient without amputation had %; distal of the
posterior tibial artery and % distal of the tibia-
fibula open fracture, open lesion on a knee, and
knee dislocation. This finding could be explained
by a previous study that found distal femur or
knee fracture has a high risk of bad prognosis
for the distal limb affected. Moreover, an open
fracture accompanied by a lesion of the anterior
and posterior tibial artery in the trifurcation
level led to the worst prognosis of limb salvage.'®

Identifying trauma mechanisms could predict
vascular trauma. Gunshot injury is more likely to
result in more complex vascular trauma and a
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higher amputation rate than stabbed injury. In
addition, blunt trauma usually causes vascular
injury.’3'® Nevertheless, another study stated
that blunt trauma does not directly cause
vascular trauma. The limb salvage could not be
reached due to failed revascularization, injury
to soft tissue, and osteomyelitis.}” Based on a
univariate study conducted by Hunter, blunt
trauma significantly predicts worse outcomes
such as death, primary amputation, secondary
amputation, and failed bypass surgery’ In
contrast to previous studies, this univariate
study results in no significant difference between
blunt trauma and the incidence of secondary
amputation. This study has the same result as a
previous study about amputation in injury to the
popliteal artery, in which blunt and penetrating
trauma did not significantly differ from the worst
outcome of amputation.'®

In addition to the above variables, this study
examined whether trauma affects specific
arterial segments and risk factors for secondary
amputation. Trauma to the arterial segment
did not have a significant difference that could
be used to predict the presence of secondary
amputation. Three non-end artery injuries that
underwent secondary amputation had a MESS
score of 10, and the other had a MESS score of
9. One of the patients with a MESS score of 9
had compartment syndrome. The presence of
amputation secondary to an injured artery that
may still have collateral circulation may result
from a high MESS score.

The reason obesity could be considered as a
predictive factor is because it is closely related to
dyslipidemia. Atherosclerotic plaque formation
and the emergence of cardiovascular disease are
often found in patients with obesity.!* Obesity was
found in two patients and both of them achieved
limb salvage. As in these cases, the first obese
patient who underwent bypass had an ischemic
time under 6 hours (still in the golden period)
and already received emergency treatment in
RSUD Jombang before being admitted to Dr.
Soetomo General Hospital. Along with that, as
stated in the primary survey, the patient arrived
at Dr. Soetomo with GCS 456 and CRT in less than
2 seconds. Another obese patient who achieved
limb salvage also came after receiving emergency
aid in Babat Hospital and as in the primary
survey, this patient came with CRT in less than 2
seconds. However, the finding in this study is no
significant differences between the two groups.
A prior study observed the relationship between
obesity and amputation-free survival conducted
by Sabbagh and found no association among
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those variables.?

This study describes fractures, muscle
ruptures, and nerve injuries as multiple injuries.
No significant differences were found after
Fisher’s exact test of 0, 1, 2, and =3 associated
injuries or post-ORIF. Another study by Song
stated that there is a correlation between
associated injuries to failed limb salvage.!?'! Like
the previous study, multiple injuries could not be
an amputation predictor post-bypass surgery.

The significant difference in MESS is 0.044
(p<0.05), so high MESS could be an independent
predictor for amputation after bypass surgery.
Furthermore, it is crucial to consider the proper
treatment, further prevention, and precaution for
secondary amputation because each treatment
would affect the patient’s quality of life.

This study concluded that in the Indonesian
population, specifically, patients admitted
to Dr. Soetomo General Hospital, MESS >7
is an independent predictor of secondary
amputation in patients with vascular trauma
who underwent vascular bypass surgery. The
higher MESS showed a lousy prognosis for
secondary amputation. Age, the time interval
between trauma and bypass surgery, penetrating
trauma, blunt trauma, injured arterial segment,
multiple injuries, and obesity are not predictors
of secondary amputation in this study. However,
the limited sample of this study needs to be
considered.
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Abstract

Computer Visual Syndrome (CVS) refers to visual disturbances induced by electronic media such as computers,
laptops, tablets, and smartphones. This research aimed to determine the association between screen time,
vitamin A consumption behavior, and CVS symptoms among preclinical medical students. Ninety-five students
from a single class at the Faculty of Medicine, Universitas Islam Sultan Agung, Indonesia, participated in this
cross-sectional study. Data were collected using an online survey platform in February 2022. The screen
time, vitamin A consumption behavior, and CVS were measured using a validated questionnaire. The average
daily screen time of the respondents was more than 10 h, with the majority having a moderate vitamin A
consumption patterns (66.3%) and experienced CVS (63.2%). The most prevalent CVS symptom identified
among these respondents was eye fatigue (62.1%), while double vision and inflamed or watery eyes were the
least reported CVS symptoms (9.5% and 8.4%, respectively). The Chi-Square test revealed that there was no
correlation between screen time and CVS (p>0.05), but there was a significant correlation between vitamin
A consumption and CVS (p<0.05). In conclusion, CVS is observed among preclinical medical students due to
increased screen time and decreased vitamin A consumption. Therefore, there is a need to develop strategies
to manage screen time and vitamin A consumption among students at risk for developing a CVS during their

academic careers.

Keywords: Computer vision syndrome (CVS), consumption behavior, screen time, vitamin A

Introduction

Today, millions ofmedical studentsuse computers
(including desktops, laptops, and tablets) and
other electronic displays (such as smartphones
and electronic reading devices) daily for both
educational and recreational purposes, both
on campus and at home. Computer vision
syndrome (CVS) has been linked to screen time,
the amount of time spent on electronic devices
or in front of a screen per day.! Prolonged screen
time without regular breaks was associated
with an increased risk of CVS.2 CVS symptoms
include impaired vision, visual fatigue (VF) or
discomfort, diplopia, dry eye disease, redness,
eye strain, irritation, headache, and shoulder,
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neck, and back pain.® Although the visual effects
of computer use on adults have been studied, few
studies have examined this issue in preclinical
medical students.

Although the COVID-19 pandemic has not
been an issue, the prevalence of CVS and the
widespread use of electronic devices should
heighten awareness. Screen time induces tear
film instability and oxidative stress indices in
tears and on the eye’s surface, according to a
cross-sectional study conducted at JSS Medical
College in Mysuru. The average daily screen
time was 5.13 h.* A study of 1884 adolescents in
Singapore found a correlation between increased
smartphone use and physical health issues,
including musculoskeletal and visual symptoms.®
Increased screen time during the pandemic
compared to before the pandemic resulted in
ocular health issues, such as eye strain, in 50.6%
of online learning students.® A cross-sectional
study conducted in China revealed that CVS had

This is an Open Access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly

cited.
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a moderately positive correlation with screen
time among Bachelor of Medicine and Bachelor
of Surgery (MBBS) students with the most
significant frequency of digital screen time (7-9
h/week).”

In addition, CVS can be alleviated by changes
in dietary habits, which result in unhealthy
food selections.? Due to the tight daily schedule,
university students tend to consume high-
calorie food selections, fast food snacking, fried
food consumption, and low intake of daily fruits
and vegetables.’especially when transitioning
into university life as they become responsible
for their daily eating and lifestyles. This study
estimates the prevalence of overweight/obesity
and explores the eating patterns and lifestyle
practices of university students. METHODS:
A cross-sectional study was conducted at
Universiti Brunei Darussalam (UBD The low
intake of vitamin A-rich foods among university
students can increase the risk of ocular health
disorders, including CVS.® Vitamin A is a
micronutrient mixture of retinol, retinal, and
retinoic acid, along with other components such
as (-carotene. The most common animal sources
of vitamin A are cod liver oil, liver, butter, cheese,
eggs, and fish. In contrast, the most common
vegetable sources include sweet potato, carrot,
broccoli, sweet red pepper, spinach, and
lettuce.!! Vitamin A is essential for good vision,
growth, reproduction, bone metabolism, gene
transcription, and immune health.'? Vitamin
A deficiency can exacerbate the symptoms of
CVS.Bpre-school children are the most at-risk
population groups for vitamin A deficiency
(VAD It has been discovered that carotenoid
vitamin therapy increases macular pigment
concentrations with concomitant improvements
in visual performance; this may be clinically
pertinent for treating digital eye strain.® This
research investigates whether increased screen
time and vitamin A-rich food consumption
behavior are associated with CVS in preclinical
medical students.

Methods

A cross-sectional, observational, web-based
survey was conducted on medical students in
the Faculty of Medicine at Universitas Islam
Sultan Agung, Semarang, Indonesia. Participants
included the third year of preclinical level from
a five-year medical education program. This
study was conducted in February 2022. Under
the assumption of a 95% predictive prevalence,

30

95% confidence, a 5% margin of error, and
a 75% response rate, we determined that a
sample size of 95 would be representative of
the entire population. The sampling method
used a consecutive sampling method. All
intended participants were eligible to take part.
Exclusion criteria included a previous history
of ocular surgery or active ocular diseases. All
participants were informed of the purpose of the
study, and their participation was voluntary. All
respondents provided their informed consent
digitally and signed online. The Institutional
Review Board (or Ethics Committee) of the
Faculty of Medicine at Universitas Islam Sultan
Agung (Document No. 45/11/2022/ Komisi
Bioetik) approved the research and conducted it
following the Declaration of Helsinki.
Using an online survey platform (docs.google.
com/forms/), a researcher designed and
disseminated the questionnaire to students via
WhatsApp groups. The survey consisted of three
fundamental sections: demographic data (age
and past medical history of ocular disorders),
screen time, vitamin A consumption behavior,
and computer vision syndrome (CVS) symptoms.
Students were asked to estimate the average
amount of time they spent on all digital devices
(phone, computer, tablet, television, etc.) per
day during the previous week following the
beginning of the semester. The screen time for all
activities, including work, study, and leisure, was
accounted for. The screen time was categorized
as 2 h, 2-4 h, 4-6 h, and 6-10 h/day. Vitamin A
consumption behavior was asked through a Semi-
Quantitative Food Frequency Questionnaire (SQ-
FFQ) questionnaire!*utilisation and validation of
food-frequency questionnaires (FFQ with some
modifications. The questionnaire consisted of
four multiple-choice questions related to the type
and frequency of consuming foods that contain
vitamin A in the last three months. The vitamin
A food sources were selected based on the
vitamin A-rich food reported in the literature,'®
using multiple-choice scores of 0,1,2,3 for A, B,
C, and D, respectively. The total score of vitamin
A consumption attitudes was categorized as
low (0-13), moderate (5-8), and good (9-12).
Ten self-reported queries were used to validate
CVS as a reliable instrument for assessing CVS.
The answer is “Yes” and “No”. Symptoms are
categorized as “Yes” if one of the answers is Yes.
The data from the online survey platform
were extracted into Microsoft Excel. The data
were analyzed using SPSS version 25.0 (IBM,
United States). The Chi-square test examined the
relationship between screen time, vitamin A, and

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024
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computer vision syndrome symptoms. A p-value
of 0.05 was considered statistically significant.

Results

The respondents ranged from 19 to 21, and
84.2% were female. Table 1 depicts respondents’
time before a screen, the amount of vitamin
A they consumed, and the CVS problems they
encountered. In addition to having a daily screen
time of over 10 h, 66.3% of respondents reported
moderate vitamin A consumption behaviour.

Based on the types of vitamin A-containing
foods consumed by the respondents, it can be
determined that they consumed fewer vitamin
A-containing foods throughout the study. 52.6%
of respondents consume vitamin A supplements
infrequently, whereas 41.1% consume packaged
milk infrequently (Figure 1). As shown in Figure
2, 63.2% of 95 respondents were discovered
to have CVS symptoms. Eye fatigue is the most
common symptom of CVS among respondents
who are preclinical students (62.1%). Double
vision and red or watery eyes were reported
by 9.5% and 8.4% of respondents, respectively,
as the least common CVS symptoms among
preclinical students.

The Chi-Square test revealed no association
between screen time and CVS (p>0.05),

Table 1 Screen Time, Vitamin A
Consumption Behaviour, and Visual
Disturbance Among Respondents

Total
Variable respondents
(%)
Screen time (h/day)
<2 0(0)
2-4 0(0)
4-6 1(1.1)
6-10 19 (18.9)
>10 76 (80.0)
Vitamin A consumption behaviour
Less 26 (27.4)
Moderate 63 (66.3)
Good 6(6.3)
Computer vision syndrome (CVS) symptoms
Yes 60 (63.2)
No 35(36.8)
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Figure 1 The Frequency of Consumption
of Type of Vitamin A-Containing Foods
Consumed by The Respondents

although 61.8% of respondents with screen
time >10 h/day reported CVS symptoms. Those
who consumed less vitamin A, up to 80.8% of
respondents, and moderate amounts, up to
58.7% of respondents, reported CVS symptoms.
The Chi-Square analysis revealed a correlation
(p<0.05) between vitamin A consumption and
CVS (Table 2). Only one independent variable
was associated with the dependent variable, so a
multivariate analysis was not conducted.
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Figure 2 The Frequency of CVS Symptoms
Faced by The Respondents
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Table 2 Association between Screen Time, Vitamin A Consumption Behavior, and Computer Vision

Syndrome (CVS) Symptoms

CVS symptoms (N=95)

Variable P
Yes No
Screen time (h/day)
<2 0 0.304
2-4 0
4-6 1
6-10 13 5
>10 47 29
Vitamin A consumption behaviour
Less 21 5 0.045
Moderate 37 26
Good 2 4
Discussion Vitamin A deficiency is related to the absence

Computer Visual Syndrome (CVS) refers to visual
disturbances resulting from using electronic
media, such as computers, laptops, tablets, and
smartphones. Eyeand head disorders, complaints
of pain or headache, dry eyes, irritation, and eye
fatigue indicate CVS.'%so that extensive daily use
for both social and professional purposes is now
normal. Digital eye strain (DES Excessive screen
time, repetitive focusing of the eyes, continuous
exposure to blue light, and an unergonomic
monitor screen position (too high, too low, too
close, too far) for the eyes are the causes of CVS."’
This study found no association
between screen time and CVS among preclinical
Faculty of Medicines students at Universitas
[slam Sultan Agung. University students have
been documented to develop CVS potentially
due to the study burden and heavy use of digital
devices, with a reported high prevalence.'®
Preclinical students have a prevalent leading CVS
of ocular fatigue, consistent with another study
in Nepal and numerous studies.!” Computer
work requires frequent saccadic eye movements
(ocular motility), accommodation (continuous
focusing), and vergence (alignment demands),
which all entail endless relaxation and
contraction of the eye muscles.? When students
spend up to twice as much time in front of a
screen, their CVS, such as headaches and itchy
eyes, worsen.®
In recent years, the function of nutrition in
promoting optimal visual performance and the
potential consequences of inadequate nutrient
intake have become increasingly apparent.?!

32

of two significant vitamin A metabolites with
very different functions: the chromophore
11-cis-retinal (vitamin A aldehyde) is a crucial
component of the visual pigment that mediates
phototransduction, whereas the signaling
molecule all-trans-retinoic acid regulates the
development of various tissues and is essential
for immune function. Since humans cannot
synthesize vitamin A, they must consume either
preformed vitamin A from animal products or
carotenoid precursors from plant sources. Acute
vitamin A deficiency impairs photoreceptor
function and causes night blindness (deficient
vision in dim light), whereas chronic vitamin
A deficiency causes retinal dystrophy and
photoreceptor cell death.?? CVS in preclinical
students during their education is not only
caused by the prolonged and extended use of
smartphones, tablets, e-readers, and computers.
It can be attributed to low levels of vitamin A
consumption.? This study shows a 6.3% out of
93 who consumed vitamin A-containing foods
during their research. This study demonstrates
that vitamin A consumption attitudes among
university students in the Faculty of Medicine,
Universitas Islam Sultan Agung, is significantly
(p<0.05) associated with CVS, such that the
higher the vitamin A intake, the lower the
proportion of respondents who experience CVS.
This is because of the intensity of the lectures;
most students admitted during their study that
they consume vitamin-A-rich vegetables and
fruits infrequently, preferring to consume fast or
instant food).

The rational use of screen time and adopting
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ergonomics should be promoted to protect
medical students from these CVS.'” This study
is relevant to the previous study reported by
Rochmayani and Cahyaningsih (2021) that using
the computer for more than 4 h continuously,
short (<10 min) break after the computer, the
distance of vision less than <50 cm and higher
position the top of the monitor than the horizontal
height of the eye showed an 83% greater risk of
CVS.2* This study suggests that some measures
should be encouraged for students who take
online courses at home, such as promoting
regular breaks, setting balanced illumination
of screen light and room light, and keeping a
suitable distance from the screen.'® To prevent
the risk of CVS, policymakers should reduce the
length of online classes for students and online
work hours for professionals.® An adjunctive
nutraceutical, especially vitamin A strategies,
may impart additional ocular and systemic
health benefits to students with CVS. A review
on the potential function of micronutrients with
nutraceutical properties in the diet reported that
antioxidant and immunosuppressive properties
of carotenoid-rich fruits and vegetables as a
vitamin A source exhibit improved cognitive
functioning and overall visual performance,
thereby reducing digital eye strain.?* A placebo-
controlled trial that involved 48 healthy young
adults with at least 6 h of daily near-field screen
time exposure showed that supplementation
of macular carotenoids lutein, zeaxanthin,
and mesozeaxanthin for 6 months yielded
significant improvement in macular pigment
optical density (MPOD), overall sleep quality,
headache frequency, eye strain, eye fatigue, and
all visual performance measures, versus placebo
(p < 0.05 for all). Increased MPOD significantly
improves optical performance and, in turn,
improves several undesirable physical outcomes
associated with excessive screen time.?

An essential limitation of this study is the lack
of a control group of university students from
non-medical clusters with CVS without longer
screen time and vitamin A deficiency. Observing
the CVS symptoms among medical students
with or without vitamin A deficiency could be
more helpful in clarifying the pathogenesis of
CVS. In addition, students’ daily digital screen
time consisted of both studying and non-
studying activities, so the effect of education
on the prevalence of CVS cannot be determined
with precision. The function of vitamin A
supplementation in the amelioration of CVS can
be investigated in future research.

It can be concluded that screen time and

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024

vitamin A-rich food consumption behavior are
associated with CVS among preclinical students.
This study highlights the need for strategies to
manage screen time and vitamin A consumption
among students at risk of developing CVS
symptoms.
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Abstract

Dysobinolisanew limonoid from C. macrophyllus seeds reported to have an anticancer activity. This study aimed
to determine the cytotoxic activity of Dysobinol against HeLa cancer cell lines and evaluate its mechanism of
action by determining the expression level of several carcinogenesis genes related to apoptosis and cell cycle.
In this experimental study, the cytotoxic activity was determined using the MTS assay and gene expression by
real-time reverse transcriptase PCR. The result shows that Dysobinol has an anticancer activity in a dose and
time-dependent manner against HeLa cells and was categorized as toxic with IC, values of 52.92, 52.70, and
14.96 pg/ml for 24, 48, and 72 hours, respectively. Dysobinol significantly increased the expression of Bax, Cas-
8, and Cas-3 and decreased the expression of Cyc D1 at both doses (IC,, and 2x IC, ) but only high doses (2x
IC,,) could affect Cas9 and NF-kB expressions, indicating that Dysobinol can induce apoptosis via the extrinsic
pathway and inhibits the cell cycle through the Cyc D1 regulator. Dysobinol has the potential to be developed

as a chemotherapy drug or an adjuvant agent for cervical cancer treatment.

Keywords: Apoptosis, cell cycle arrest, cytotoxic activity, dysobinol, HeLa cell line

Introduction

Meliaceae family plants in tropical and
subtropical areas contain secondary metabolites,
namely terpenoids, limonoids, alkaloids,
flavonoids, and phenols, which have biological
activities, such as anticancer, antibacterial,
antifungal, antimalarial, and antiviral.»?> The
Chisocheton genus is the second largest genus of
the Meliaceae family which is known to contain
limonoid, tirukalan, resin, lupan, oleanan,
steroid, sesquiterpene, anthraquinone, alkaloid,
coumarin, and simple phenolic compounds.
It has been used traditionally to treat several
diseases, such as stomach pain, back pain, fever,
rheumatism, and malaria.®> Recently, secondary
metabolites have been extracted from the
Chisocheton genus with biological activity,
including anticancer, dysobinol, disobinin,
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nimonol, and 7a-hydroxyneotrisilenone.*
Limonoids are triterpenoid derivative
compounds that are oxygenated and lose four-
terminal carbon atoms in the side chain to form
a furan ring.® These compounds display cytotoxic
activity,’ antiplasmodial,® antimycobacterial,”
antiviral,’ insecticidal,’® antifungal,!* anti-
inflammatory properties,’? induce apoptosis,'?
and inhibit lipid droplet accumulation.'*
Dysobinol (Figure 1) isanew limonoid compound
that belongs to the group with intact A, B, C, and
D rings and a and B unsaturated ketones in ring
A* The presence of o,  unsaturated ketones
in ring A has an essential role in its anticancer
activity.?

The search for anticancer drugs today is
mainly directed at finding natural compounds
that can specifically inhibit the cell cycle orinduce
apoptosis in cancer cells. Several proteins in the
signaling pathway are overexpressed in cancer
cells, such as the Her2, Ras, and MAPK proteins,
while apoptotic proteins are suppressed so
cancer cells grow uncontrolled.*®

Finding natural compounds for cancer cell
treatment is important because its have a lower
risk of toxicity and side effects compared to

This is an Open Access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly

cited.
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Figure 1 Structure of Dysobinol from seed of C.
macrophyllus*

synthetic compounds. Additionally, natural
compounds are often more accessible and
affordable than synthetic drugs, especially in
developing countries where access to modern
cancer treatments may be limited. Current
cancer treatments such as chemotherapy,
radiation therapy, and targeted therapy often
have significant side effects and may not be
effective for all types of cancer. Chemotherapy,
targets both cancer cells and healthy cells, which
can lead to various side effects such as nausea,
vomiting, hairloss, and fatigue. Radiation therapy
can cause damage to healthy tissue and organs,
leading to long-term complications. Targeted
therapy drugs can be effective but are often
very expensive and may not be accessible to all
patients. Therefore, finding natural compounds
that can specifically target cancer cells while
leaving healthy cells unharmed would be a major
breakthrough in cancer treatment.®

The incidence of cervical cancer in Indonesia
is high, and 50% of those affected die.'® HeLa
cells are cervical cancer cells infected with HPV-
18 and contain a wild-type p53 protein, but p53
expression is low. The tumor suppressor p53
is a transcription factor that regulates about
500 gene targets in controlling various cellular
processes such as cell cycle arrest, cell aging, DNA
repair, metabolic adaptation, and apoptosis,'’!®
This study determined the cytotoxic activity of
Dysobinol against HeLa cells, and the expression
of genes related to apoptosis and the cell cycle
that play a role in carcinogenesis, such as p53,
Bcl-2, Bax, Cas-9, Cas-8, Cas-3, Cyc D1, and NF-
kB.

Apoptosis is also influenced by changes in the

36

shape of the mitochondrion and the availability
of the Bcl-2 protein family. Bax and Bcl-2 belong
to the Bcl-2 protein family that regulates the
permeability of the mitochondrial membrane,
resulting in the release of cytochrome-C. The
release of cytochrome-C will activate caspase-9,
initiates of the intrinsic apoptosis pathway.'?
Apoptosis is also closely related to the cell
cycle that is linked to cell cycle regulators
protein, one of which is cyclin D1. Cyclin D1 is
a proto-oncogene that is often overexpressed in
cancer patients. Excessive expression of cyclin
D1 results in hyperphosphorylation of the
famous transcriptional regulator, retinoblastoma
protein (RB or pRB), which play an important
role in the cell cycle.?’ One mechanism that
causes high levels of cyclin D1 is the signalling of
the transcription factor NF-kB. NF-kB activates
the cyclin D1 gene and thus plays a role in
regulating the cell cycle. NF-kB is a transcription
factor that controls inflammation, immunity, cell
proliferation, differentiation, and cell survival.?!
The objective of this study is to determine
the cytotoxic activity of Dysobinol against HeLa
cancer cell lines and evaluate its mechanism of
action by determining the expression level of
some carcinogenesis genes related to apoptosis
and the cell cycle. This study will provide
information of the potency of Dysobinol for
chemotherapy or as an adjuvant agent for
the treatment of cervical cancer, especially
for patients who do not respond to current
treatments or who are unable to access them.

Methods

The Dysobinol used in this study was a pure
compound, and its structure was determined
spectroscopically by Nurlelasari et al. (2017).
HeLa cell lines were from the culture collection
of Central Laboratory Universitas Padjadajaran.
RPMI-1640, fetal bovine serum (FBS), 0.25%
Trypsin-EDTA  solution, DMSO, chloroform,
isopropyl alcohol, 75% ethanol, DEPC-treated
water, and all antibiotics were purchased from
Sigma Aldrich. The MTS assay kit (CellTiter 96®
AQ,,,.. One Solution Cell Proliferation Assay was
from Promega, TRIsure™ was from Meridian-
Bioscience, and SensiFAST™ SYBR® No-ROX
One-Step Kit from Bioline.

Cell viability was assessed using the
colorimetric MTS assay. HeLa cells were grown
until 80% confluent in complete medium (RPMI
supplemented with 10% PBS, penicillin, and
streptomycin), harvested and counted, then
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Table 1 Primers Sequences Used in This Study

Genes Forward Primer Reverse Primer
p53 5’-CCT CAG CAT CTT ATCCGA G -3’ 5’-TGG ATG GTG GTA CAGTCA G -3’
Bax 5’-GCG AGT GTC TCA AGC GCATC -3’ 5’-CCA GTT GAA GTT GCCGTCAG- 3’
Bcl-2 5’-CAG GCC GGC GACGACTTCTC-3’ 5’-TCC CGG TTG ACG CTC TCC AC -3’
CycD1 5-AGG CGG AGG AGA ACA AAC AC-3’ 5’-GTG AGG CGG TAG TAG GAC AG -3’
Cas-3 5’- GTC GAT GCA GCA AAC CTCAG -3’ 5’-TTC TAC AAC GAT CCCCTCTG - 3’
Cas-8 5’- CAT CCA GTC ACT TTG CCA GA -3’ 5’- GCATCT GTT TCC CCATGT TT -3’
Cas-9 5’-CCT CAC CCT GCCTTATCT TG -3’ 5’-TCC ACG GCA TTC ATC TGT CC -3’
NF,B 5’-CAA GGC AGC AAA TAG ACG AG -3’ 5’-GGG CAT TTT GTT GAG AGT TAG -3’
B-act 5’-GAT CAT TGC TCC TCC TGA GC -3’ 5’-TAG AAG CAT TTG CGG TGG AC -3’

diluted with complete culture medium and
transferred into 96-well plates with 1.7 x 104
cells/well and incubated for 24 hours. The
media was replaced, and cells were incubated
for 24 hours with increasing concentrations of
Dysobinol (1.95; 3.91; 7.8; 15.63; 31.25; 62.5;
and 125 pg/mL) in DMSO (final concentration
<0.2%). Doxorubicin (0.75-48 pg/mL) was
used as a positive control, medium and DMSO
0.1% as negative control. All experiment was
done in three replicated. All samples were
incubated for 24, 48, and 72 hours at 37°C in
a 5% CO2 incubator (NuAire, Plymouth, MN,
USA). After incubation, 20 pL MTS reagent was
added into each well and incubated for 4 hours
at 37°C. Then, 10% SDS was added to stop the
MTS reduction reaction and the absorbance was
measured at 490 nm using a 96-well plate reader
(NanoQuant, TECAN). The % of viable cells was
calculated based on equation: (A_  -A ./
A vso™ A edium) X100%. By plotting the % of viable
cells (y) vs concentration (x), the IC,, value will
be obtained at the 50% of viable cell.

HeLa cells were grown in 12-well plates (1.7
x 10* cells/well) and incubated for 24 hours
or until 80% confluent. The concentration of
Dysobinol used in this study was the IC , and
2x IC,  values of the 24-hour incubation. The
total RNA was extracted using a TRI-sure™
reagent (Meridian-Bioline) according to the
manufacturer’s protocol and the concentration
was measured using a Multimode reader (Nano
Quant, Tecan).

Quantitative PCR was performed using
the SensiFAST™ SYBR® No-ROX One-Step
Kit (Bioline) and 5 ng/uL of RNA template
per reaction according to the manufacturer’s
instructions on an AriaMx Real-Time qRT-PCR
(Agilent). The cycling conditions used were two-
step cycling, the first cycle was 1 cycle at 452C

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024

for 10 minutes (reverse transcription) and the
second step was 1 cycle at 959C for 2 minutes,
and 40 cycles at 952C for 5 seconds, 602C for 20
seconds. The primers were designed based on
the gene sequences available in NCBI (Table 1).
Genes expression was quantified using the 2-44¢T
method and the housekeeping gene $-actin.?

The data presented are means of three
independent experiments. The qPCR results
were analyzed by Minitab version 17 using
ANOVA analysis with a 95% confidence level. The
difference was considered statistically significant
at the p-value <0.05. Tukey Post hoc test was
used to compare the means of every treatment
to the standards of every other treatment.

Results

The percentage of viable cells with the
administration of Dysobinol decreased with
increasing Dysobinol concentrations and the IC
value decreased with the longer incubation time.
The IC,, of Dysobinol against HeLa cells were:
52.92; 52.70 and 14.96 pg/ml with incubation
times of 24, 48, and 72 hours, respectively
(Figure 2). Observation of the cells under a light
microscope shows that Dysobinol altered cell
morphology. It can be seen that high Dysobinol
caused more cells undergoes morphological
alteration, indicated by small brown rounded
form cells looked cloudy and floated compared to
control cells which were elongated and attached
to a petri dish. Cell turbidity also decreased
with increasing dysobinol concentration (data
was not shown). There was a decrease in the
percentages of living HeLa cells along with the
increasing concentration of Dysobinol and the
length of the incubation time.

Based on the National Cancer Institute, a
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Figure 2 HeLa Cell Viability Curve That Treated with Dysobinol at Different Incubation Time.
The cell viability of HeLa cells treated with Doxorubicin. Data represent the mean *
SD of the three independent experiments

powerful cytotoxic effect was characterized by
IC,, <21 ug/ml, moderate cytotoxic effect by IC_|
of 21-200 pg/ml, and weak cytotoxic effect by
IC,,0f201-500 pg/ml; meanwhile, IC>500 pg/ml
are considered non-toxic. Based on its IC, value,
the cytotoxicity of Dysobinol was considered
moderate. Meanwhile, IC,  of doxorubicin, a well-
known chemotherapy agent to the HeLa cells is
2.13 pg/mL.

The qPCR results are depicted in Figure 3.
Based on one-way ANOVA followed by the Tukey
Post hoc test, there was a significant change in
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the expression of Bax (3.12x and 3.28x), Cas-
8 (3.30x and 2.95x), Cas-3 (4.31 and 3.09x),
and Cyc D1 (-0.46x and -0.41x) in Dysobinol-
treated HeLa cells. Furthermore, the change in
Cas-9 and NF B gene expression only reached
significance at the higher dose of 2x IC,, of
Dysobinol. However, there were no significant
changes in the expression of the transcription
factor p53 and the anti-apoptosis gene Bcl-2. In
the gqPCR, doxorubicin is not used as a positive
control, because its mechanism is well-known
and cannot be compared to Dysobinol.
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Figure 3 Changes in the Expression of p53, Bax, Bcl-2, Cas-9, Cas-8, Cas-3, Cyc D1, and NF B Genes
After Administration of Dysobinol to HeLa cells for 24 Hours

Red = Control Cells (without treatment), Green = Dysobinol IC

- Blue = Dysobinol 2x IC, . Gene expression

was normalized to f3-actin. Data are presented as the mean + SD and representative of three experiments.
Bars that do not share a letter are significantly different for each gene based on one-way ANOVA, followed
by the Tukey post hoc test with a significance level of = 0.05.
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Discussion

Dysobinol has a similar structure to disobinin
derived from C. siamensis which is toxic to
NCI-H187, KB, and MCF-7 cancer cell lines with
anlC, of1.67,3.17,and 2.15 pg/ml, respectively.’
However, the IC,, of Dysobinol against the
HeLa cell line was not as high as Disobinin.
Disobinin has two ester groups (acetyl group)
on the B-ring, a double bond on the D-ring, and
a methylene group (CH2) at the C-16, whereas
Dysobinol has no double bond on the D-ring and
two hydroxyl groups on the D-ring at the C-14
and C-15 positions. The existence of these two
hydroxyls may reduce its anticancer activity
and the presence of double bonds in disobinin
compounds plays an important role in anticancer
activity.?

There was a significantincrease in the expression
of Caspase-8 (extrinsic apoptosis markers)
and the executor protein Cas-3 (both extrinsic
and intrinsic apoptosis markers). Although the
expression at 2x IC., concentration decreased
in both genes, this did not reach significance
but suggests that Dysobinol has the potential
to trigger apoptosis via the extrinsic pathway.
Cas-8 is activated due to the presence of death
signals, TNF, and FAS, which are recognized by
death receptors. This binding causes a change
in shape and oligomerization of the receptors.
The adapter protein recognizes changes in active
receptors so that it is directed to procaspase 8
aggregation for Cas-8 activation. In some cells,
Cas-8 can directly cut Cas-3 as the executor
caspase.?*

Dysobinol also significantly decreases the
expression of Cyc D1, a cell cycle regulator gene
in HeLa cells, and thus has the potential to inhibit
the cell cycle by reducing Cyc D1 expression.
However, this result should be confirmed by
western blot analysis. Higher Cyc D1 expression
is found in several human cancers such as breast
cancer and cervical cancer.?® Overexpression of
cyclin D1 results in dysregulated CDK activity,
rapid cell growth under conditions of restricted
mitogenic signaling, bypassing key cellular
checkpoints, and ultimately, neoplastic growth.?
One of the cancer therapies targets Cyc D1
by inhibiting the formation of the Cyclin-CDK
complex which phosphorylates the target protein
such as retinoblastoma (RB) protein that plays
an important role in the cell cycle. The decrease
in Cyc D1 expression will trigger a checkpoint in
the G1 phase due to the unavailability of several
proteins required for DNA replication and the
cell cycle. Therefore, inhibition of the cell cycle
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in the G1 phase will allow DNA repair, thereby
maintaining the integrity of chromosomes and
improving the survival of damaged cells.”

Dysobinol had no significant effect on
increasing p53 expression and was unable to
normalize the function of p53 which is the target
of HPV virus E6 protein degradation. However,
several studies have shown that apoptosis
induction and cell cycle inhibition can still occur
without p53, one of which is with sufficient
Bax protein concentration through extrinsic
pathways, and lowering Cyclin expression. Cyclin
B1 and CDK1 are independent of p53.%’

Dysobinol only had a significant effect on
Bax expression. Bax and Bcl-2 are members of
the Bcl-2 protein family that plays an important
role in the regulation of the intrinsic pathway of
apoptosis along with the release of procaspase-9
from the mitochondria. The translocation of
Bax and the cleavage of Caspase 3 by Caspase-9
initiates the intrinsic pathway. Bax and Bak act
as executor proteins for mitochondrial outer
membrane permeability (MOMP),'® therefore,
the effect of increased Bax expression should
be further investigated by flow cytometry.
However, the small changes in Cas-9 expression
and the insignificant changes in Bcl-2 expression
indicate that Dysobinol does not trigger intrinsic
pathway apoptosis.

NF-kB is also a family of transcription
factors that have essential regulatory functions
in inflammation, the immune response, cell
proliferation, and apoptosis. The decrease in NF-
kB expression was only significant at 2x IC50,
indicating that Dysobinol has no significant
effect on the expression of proteins that regulate
the cell cycle and apoptosis through the NF-«kB
pathway, which is in line with the absence of a
significant decrease in Bcl-2 expression.

In conclusion, Dysobinol has a dose- and
time-dependent cytotoxic effect on HeLa cells
and the potential to trigger apoptosis via the
extrinsic pathway and inhibit the cell cycle,
therefore it could be investigated as a potential
drug for chemotherapy or as an adjuvant agent
for the treatment of cervical cancer.
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Impact of Covid-19 Pandemics on Urology Practices and Residency Training
in an Indonesian Tertiary Hospital
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Abstract

The World Health Organization (WHO) declared Covid-19 as a global pandemic on March 11, 2020. Alterations
in health service provisions must be applied to maintain prime services and decrease the number of healthcare
workers exposure to Covid-19 by reducing the number of patients and workload, as well as cancelling elective
surgeries. This study aimed to describe the urological services and residency training program during a
Covid-19 year at Dr. Hasan Sadikin General Hospital, Bandung, which is a tertiary health center and teaching
hospital in Indonesia. This was a comparative retrospective study conducted from January 2019 to December
2020 that compared the number of patients in inpatient and outpatient settings and emergency department,
as well as surgical procedures performed before and during Covid-19 pandemic. Data were obtained from the
administration department of the hospital, showing a reduction of 40,94%, 7.39%, 32.3%, and 53.89% of total
inpatients, outpatients, emergency cases, and surgical procedures, respectively, in the urology department
of the hospital when compared to the previous year. The number of surgeries that could be performed by
residents was reduced by 30-60%. This current study showed the decreased number of patients and urological
operative procedures during COVID-19 pandemic. This is assumed to give negative impacts to the urological

residency training due to the limited exposure to variety of cases and surgical skill procedures.

Keywords: Covid 19 pandemic, residency training, urology practices

Introduction

In Indonesia, the first Covid-19 case was
confirmed on March 2™ 2020, and by March
11%™ 2020 Word Health Organization (WHO)
declared Covid-19 a global pandemic.!* Covid-19
which was first discovered in December
2019 in Wuhan, China, is a disease caused
by a single-stranded RNA virus, also known
as coronavirus 2 (SARS-CoV-2). SARS-CoV-2
lead to various clinical manifestations from
mild disease of upper respiratory tracts to
severely acute respiratory distress syndrome
(ARDS). Transmissions of COVID-19 can occur
via droplets and direct contact of human-to-
human. Several individuals with Covid-19
infection can be asymptomatic and act as carrier
of the disease. Since it was first discovered in
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Wuhan, Covid-19 global cases have continued
to increase.?® This unprecedented public health
emergency has changed many aspects around
the world including socioeconomic, education,
and especially the healthcare systems. According
to the WHO, protecting the health and lives of
health care providers as the frontliners is critical
to enabling a better global response.

Alterations of health services should be
done to maintain prime services and reduce
the number of healthcare workers exposure
against Covid-19 by reducing the number of
patients, workloads, and cancellation of elective
operations.? These decisions resulted in changes
in all departments such as the suspension of
any outpatient activities, limiting the amount
of procedures, and reorganizing activities in
the wards, and with no exception, the urology
department.* Surgery is the basis of a health
system with elective and emergency procedures
that contribute to the health of the population.
Meanwhile the management of Covid-19 does
notonly focused on the field of urological surgery,
furthermore the operating room is an area that is

This is an Open Access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly
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susceptible to transmission of respiratory tract
infections.® A study showed a reduction in the
number of urological surgeries from 79.3% to
42% post pandemic. Approximately 33.3% of
patients with age of 60 years and over postponed
their scheduled surgeries.>® Based on Rasyid
et al,, elective surgery in Cipto Mangunkusumo
Hospital, Jakarta showed declined percentage
during the pandemic.® The consequences of this
adjustment are still not yet known.

The effect of Covid 19 condition on the
decrease in the number of patients and surgical
procedures will certainly have an impact on the
practice and study of urology. More data needed
to show how this situation affects urology
practices in one of “type A” hospital in Indonesia
which also as a training hospital for residencies.
This study was conducted to described the
urology practices and residency programs
during the Covid-19 era in West Java’s referral
hospital.

Methods

Thisretrospective descriptive study will compare
the number of total patients in outpatient,
inpatient, and emergency department, and the
number of surgical procedures performed in
the Urology Department carried out before and
during the Covid-19 pandemic.

Sample was obtained from hospital data from
the Administrative Department of Dr. Hasan
Sadikin General Hospital Bandung. Sample size
was collected from all data of surgical procedures
performed from January 2019 to December
2020, all data were included in the study.

PATIENT NUMBER COMPARISON

m 2019 w2020

Type and complexity of the urology cases
and surgeries were not included in the sample
requirement selection criteria. No questionnaire
was made, no interview was conducted. Ethical
approval was given by the medical record
administrative department. Ethical approval
number LB.02.01/X.6.5/74/2022. The study
was done in the Urology Department Dr. Hasan
Sadikin General Bandung, Indonesia from March
to April 2021.

Result

The result of this current study indicates a
decrease in the number of total patients in
inpatient, outpatient,and emergency department
during the Covid 19 year. This study also showed
a decrease in the number of surgery procedures
performed at Dr. Hasan Sadikin General Hospital
Bandung in 2020 compared to 2019.

Data showed that the total inpatients
number in 2019 was 1149, while in 2020 the
total inpatients was 678. This data showed a
significance decrease of 40.94% in the Covid-19
year compared to the non Covid-19 year. The
graph of total inpatient presented in Figure 1.
Total outpatient number in 2019 was 7314 and
total outpatient number in 2020 was 6722. This
data showed a decrease of 7.39% in the Covid-19
year. The graph of total outpatient presented in
Figure 1.

The number of patients at emergency
department in 2019 was 387, and in 2020 was
262. This study showed 32.30% decrease of the
emergency cases in 2020 compared to 2019.
The graph of total emergency cases presented

Patient number comparison
2019 « 2020
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Figure 1 Comparisons of the Number of Patients in 2019 and 2020
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Figure 2 Comparison of the Number of Operative Procedures in 2019 and 2020

in Figure 1. Surgical procedures done in 2020
also decreased significantly by 53.89%. The total
number of surgical procedures in 2019 was 950
and 438 during the 2020 pandemic. Figure 2
showed the total surgical procedures divide by
each division.

Open Surgery

Number of surgery
|

10 9 B L

2020

This study also compared the number of
operations for residents each semester. Our
study showed 10" semester residents underwent
an average of 150 open surgeries and 398
endoscopic surgeries in 2019. However, in 2020,
the average procedure were 71 open surgeries

Endoscopic Surgery

Number of surgery

10 9 ) 7

e 2010 g 2020

Figure 3 Comparison of the Number of Surgeries For Open and Endoscopic in 2019 and 2020
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and 149 endoscopic surgeries. This showed
almost 52.6% reduction of open procedures and
62.6% of endoscopic procedures. 9" semester
residents underwent an average of 142 open
surgeries and 310 endoscopic surgeries in
2019. While in 2020, the average procedure
were 56 open surgeries and 217 endoscopic
surgeries. This study showed 60.6% reduction
of open procedures and 30% reduction of
endoscopic procedures. 8" semester residents
had an average of 145 open surgeries and 316
endoscopic surgeries in 2019. Meanwhile in
2020 average procedure for each resident
were 77 open surgeries and 468 endoscopic
surgeries. This showed 46.9% decrease of open
procedures, and however 48.1% increase of
endoscopic procedures. 7™ semester residents
had an average of 116 open surgeries and 133
endoscopic surgeries in 2019. While in 2020
average procedure for each resident were 48
open surgeries and 76 endoscopic surgeries. This
showed 58.6% decrease of open procedures and
42.8% reduction of endoscopic procedures. The
decreased of surgical procedures for residents
are presented in Figure 3.

Discussions

The health system has some aspects affected
from the Covid-19 pandemic. Some very
important adjustments need to be made to
prevent health service providers from this
virus infection. To be able to adjust to this
pandemic, several recommendations have been
made by the health authorities. This includes
aspects of daily practice such as outpatient
polyclinics, operating rooms, and the use of
personal protective equipment (PPE). Some
of the recommendations include conducting
distance consultations through virtual clinics
and postponing non-urgent elective surgeries.?
A new or revised Hospital regulations are made
to deal with the situation. In a teaching hospital,
not only the patient health services but also the
residents training programmed will be affected.
In urology department, health services include
inpatient, outpatient, emergency department,
and surgical procedures. Based on our study,
all departments experienced a decrease in
the number of patients in 2020. Our hospital
regulations also took part in this decline
phenomenon. In outpatient department, for
example, hospital policy was made to prevent
crowds in the entrance, admission, and waiting
room. These can be reached by reducing the

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024

number of patients visits each day. Patient also
have to make an online registration before
visiting. While in inpatient department, our
previous surgical ward was allocated for
isolation and treatment of Covid-19 patients.
Therefore, the available bed capacity for surgical
treatment patients is reduced. Likewise for
surgical procedures, operation room allocated
for Covid-19 surgical procedure will reduced
the available capacity for elective non Covid-19
surgical procedures.

Cases of non-emergency urology or benign
disease should be postponed, such as cases
of benign prostatic hyperplasia, erectile
dysfunction, reconstruction, genitourinary
prolapse, and infertility? A present study in
Europe displayed a decline of total numbers
of surgical procedures during the COVID-19
pandemic, it was significantly lower 53.89% in
2020 compared to 2019.7

The latest EAU guidelines has provide some
guidance to increased safety on operative
procedure. Safety instructions have been given
during this pandemic including regarding
preoperative management, general surgical
procedures, and surgery for patients who are
positive for covid 19. According to the existing
guidelines, in the preoperative stage, patients
who have some clinical symptoms of covid 19
and/or patients who have been in contact with
people who are positive for covid 19 must be
tested for covid 19 first. Surgical patients who
are positive for COVID-19 must have a special
operating room prepared. Surgical procedures
should be performed by experienced surgeons
and anyone who is not involved with the surgical
process should not be in the operating room.
It is necessary to consider and be careful in
performing surgery for elderly patients and
patients who have comorbidities.”

As it was mentioned before, COVID-19
pandemic has influenced a lot of life aspects,
including the residency training programs
and medical graduate education. Residents,
the frontlines of medical services, might have
extra precaution especially proper use of PPE
is vital. In many countries, most clinical rounds
are canceled.® Medical training and learning
programs at the hospitals and the medical
faculties have changed during the COVID-19
pandemic to become remote or online/virtual
activities. In Singapore, the movement of hospital
staff is restricted both within and between
hospitals. Meanwhile, residents in several
hospitals were asked to stay in the hospital
without a time limit. However, all of this is being
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considered to ensure that this action does not
harm all health workers. All the problems that
arise as a result of this pandemic such as delays
in hospitalization cases, non-emergency elective
procedures, and termination of clinical rounds
do not result in stress among residents and
students.?

Based on Abedi et al.,’ the Iranian residents
has restrictions opportunity in both clinical and
surgical training activities during pandemics.
Significant declined in number of operative
procedures that decreased the urological
residents to participate in operations per
week while performing surgery is the most
crucial factor of urological residency education.
Elevation of worries in senior residents also
reported regarding their operative training. Non-
emergency procedures includes endoscopic and
open surgery reduce in this pandemic era or it
can be postponed to prevent viral transmission.
Residency training in important surgical skills
for open, endoscopic, laparoscopic, and robotic
procedures in this era, virtual reality simulators
at hospital and home laparoscopy box trainers
have been chosen to maintain residents technical
skillset. Instead, these simulations may never be
an ideal learning examples for live surgeries.’
Changes due to the impact of this pandemic
can disrupt urology residency training, this is
because patient care is only provided for cases
that cannot be deferred. This was also the case
in other study that had been conducted, where
delays in medical examinations and academic
rounds have caused stress among medical
students.!®! One study in France found that fifty
percent of urology residents in training reported
experiencing mental stress due to the COVID-19
pandemic. Monitoringand maintaining the health
of residents have to be done to prevent their
mental fall.'? Nassar and his colleagues suggest a
“Functional Restructuring” of residency training
programs during this pandemic so that patient
care can still be carried out optimally and while
maintaining the mental condition of residents.'®
In conclusion, the present study showed
decreased of total amount patients in inpatient,
outpatient, emergency department, and
operative procedure during this COVID-19
pandemic. Our study showed decreased of
40.94%, 8.09%, 10,78%, and 53.89% of total
inpatients, outpatients, emergency cases, and
operative procedure, respectively. This condition
might impact in limiting the urological residency
exposure to a variety of cases and surgical skill
procedures. The residents, department, and
hospital should consider ways to minimize the
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impact on both resident studies and urological
services to the community
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Abstract

Perforated appendicitis is the leading cause of morbidity and mortality of all appendicitis cases in adults and
children, with delayed preoperative diagnosis as the main reason. In previous studies, diagnostic modalities
such as radiological examination and the current scoring system have been demonstrated as unable to predict
the onset of perforated appendicitis. Serological biomarkers of lactic acid are associated with intestinal
obstruction and ischemia. The serological value of lactic acid in identifying perforated appendicitis compared
to acute one was shown to increase significantly by 0.25 mmol/L (p<0.05) in a previous study. This study
aimed to determine the correlation between lactic acid and the severity of appendicitis. This was a cross-
sectional prospective analytic observational study in patients treated in Dr. Hasan Sadikin General Hospital,
Bandung, Indonesia. Subjects were adult patients diagnosed with appendicitis during the period of 2021 in
the Emergency Room of the hospital. Data were analyzed using the bivariate analysis and correlation test
of difference. This study involved 54 subjects, divided into the complicated appendicitis (study) and control
groups, with a mean of lactic acid level of 2,5093 mmol/L (0.9 mmol/L-11.8 mmol/L). In the complicated
appendicitis group, 20 subjects (37%) demonstrated an increase in lactic acid level (OR 1.07; 95% CI: -0.03-
0.22; p=0.14). The correlation analysis resulted in a negative correlation. This study concluded that there is no

significant correlation between lactic acid levels and the severity of appendicitis in these patients.

Keywords: Correlation, lactic acid, perforated appendicitis

Introduction

Acute appendicitis is a frequent case that often
found in the field of digestive surgery. Research
revealed the incidence of perforated appendicitis
in adults ranges from 4-19%. The risk of
perforation is very high in the first 24 hours and
increases to 6% in the next 36 hours from the
beginning of symptoms. Based on this research,
surgery is recommended in the first 36 hours
of symptoms to prevent complications from
appendicitis. Delay in diagnosis is the main cause
of these complications. Accurate examination
that is able to predict the risk of perforated
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appendicitis is currently still not found.*?

A complete history taking and good physical
examination in cases of appendicitis are believed
to have the same accuracy as other investigation
modalities in establishing the diagnosis.
However, in different cases of complicated
appendicitis that cannot be distinguished with
certainty from non-complicated appendicitis at
the time of the initial examination at the hospital,
causing a delay in diagnosis. This problem
increases the morbidity and mortality due to the
risk of perforated appendicitis.?

Several previous studies tried to establish
the diagnosis of appendicitis with radiological
examinations: CT scan, USG and scoring systems
such as the Alvarado score, PAS (Pediatric
Appendicitis Score) and AIR (Appendicitis
Inflammatory Response). These supporting
modalities have proven to be very useful in
predicting acute appendicitis in patients with

This is an Open Access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly
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complaints of right lower abdominal pain but
are still unable to predict the risk of perforated
appendicitis. *>°

Serological biomarker of lactic acid value
is associated with the presence of intestinal
obstruction and ischemia based on the
pathophysiology of appendicitis so that it can
facilitate early detection of the risk of perforated
appendicitis. Previous studies in patients with
perforated appendicitis found higher plasma
levels of lactic acid than in patients with acute
nonperforated appendicitis (96% sensitivity;
87% specificity).” Research in Indonesia on lactic
acid biomarkers as a risk predictor of perforated
appendicitis is rare and currently have not been
done in Bandung. The researcher intends to find
out the correlation between lactic acid values as
a predictor of perforated appendicitis in adult
patients who had been previously diagnosed
with acute appendicitis in Dr. Hasan Sadikin
General Hospital. This research is expected to be
able to provide benefits for clinicians to conduct
early intervention in cases of appendicitis at risk
of perforation with appropriate and efficient
investigations.

Methods

The study was conducted on subjects who
met the inclusion criteria, adult patients (>18
years), diagnosed with appendicitis which was
established through history taking, physical
examination, Alvarado and Tzanakis scoring,
underwent emergency surgery and did not
meet the exclusion criteria. The research was
conducted at Dr. Hasan Sadikin General Hospital
in the period from January 1% 2021 to June 1
2021.Theresearchwascarried outafter obtaining
Ethical Approval No: LB.02.01//X.6.5/343/2021
from Health Research Ethics Committee of Dr.
Hasan Sadikin General Hospital.

This study 1is a prospective analytic
observational study with a cross-sectional
design. The independent variable is the value
of blood lactic acid and the dependent variable
is perforated appendicitis. The sample size is
determined by the two-proportion hypothesis
formula with each proportion totaling a
minimum of 66 samples. The sampling method
is by consecutive sampling.

Data processing through the steps of editing,
coding, data entry and cleaning. Analysis of the
characteristics data was analyzed descriptively.
Bivariate analysis uses simple logistic regression
bivariate analysis. The risk probability in

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024

bivariate analysis is shown as crude odds ratio
(OR) with 95% confidence interval (CI). The p
value is considered significant if p < 0.05. The
OR value is considered a risk factor if the OR
21.00. The analysis between numerical variables
and categorical variables uses the independent
T test if the data is normally distributed and the
Mann Whitney test if the data is not normally
distributed. The normality test of the data used
the Kolmogorov Smirnov test. The candidate
variables that will be included in the multivariate
analysis are variables that have a p value<0.25.
The multivariate analysis uses multiple logistic
regression with a determinant model. Statistical
analysis was processed with SPSS version 21.0
for Windows.

Results

This study involved 54 subjects in two groups,
consisted of the acute appendicitis group (as the
study group) and the complicated appendicitis
group (as the control group) by monitoring the
increase in lactic acid in these patient groups
(Table 1). At the characteristics of the subjects,
It was found that the subjects suffering from
appendicitis were more women than men with
a ratio of 1.25:1 with a mean value of age was
40.16 years old (18-81). In the characteristic
description based on the severity of the disease,
it was found that 94.4% perforated appendicitis
and 5.6% acute appendicitis (Table 1). Based on
the increase in lactic acid, it was found that 37%
(20 subjects) had average value of lactic acid at

Table 1 Characteristics of The Subjects

Variables n=54

Age

Mean+Std 40.16%15.5

Range (min-max) 18,00-71,00
Sex

Male 24(44.4%)

Female 30(53.6%)
Severity

Complicated Appendicitis 51(94.4%)

Acute Appendicitis 3(5.6%)
Level of Lactic Acid

Increase 20(37%)

Normal 34(63%)
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Table 2. Simple Regression Analysis for Variables of Perforated Appendicitis Predictors

Perforated Acute CI 95%
Variable Appendicitis Appendicitis OR ’ P-Value
n % n % Min max
Sex
Male 24 47 0 0
Female 27 53 3 100 -0,11 -0,23 0,02 0,09
Onset of Symptom’s
<24 hours 0 0 3 100
9,86 1,99 3,01 0,00
>24 hours 51 100 0
Lactic Acid
Increase 20 39 0 0
1,07 -0,03 0,22 0,14
Normal 31 61 3 100
2.5093 mmol/L (0.9-11.8). Discussion

Based on the Simple Regression Logistic
test, there was an increase in lactic acid levels in
subjects with acute appendicitis and perforated
appendicitis with p value>0.05 (p=0.14;
OR:1.07; 95%CI: -0.03-0.22) so that there was
no significant difference between lactic acid
levels in patients with acute appendicitis and
perforation. The results were the same for the
gender variable with p value > 0.05 (p=0.09; OR:
-0.11; 95%CI: -0.23-0.02). Appendix obstruction
based on symptom onset with a time limit of 24
hours showed a significance value of p < 0.05 (p
= 0.00; OR: 9.86; 95% CI: 1.99-3.01) so it can be
concluded that there was a significant difference
between lactic acid levels in patients with
obstruction less than 24 hours and more than
24 hours (Table 2). In the correlation analysis
of the value of lactic acid and the severity of
appendicitis, the Pearson Correlation value was
0.186, which means the correlation is very weak
(Table 3).

Table 3 Pearson Correlation Between
Lactic Acid and Severity of

Appendicitis
KAL_X KUB_Y

KAL_X Pearson_ 1 186

Correlation

Sig. (2-tailed) 178

N 54 54

KUB_.Y Pearson. 186 1

Correlation

Sig. (2-tailed) .178

N 54 54
50

In this study, univariate and bivariate analysis
was carried out on the characteristics of the
research subjects. In this study, there was no
significant difference between gender in acute
and perforated appendicitis patients. This is in
accordance with the results of a study in Turkey
involving 576 appendicitis patients which
showed that the group of perforated appendicitis
was dominated by male sex, but there was no
significant difference between men and women
in the statistical test of both groups.’

In the bivariate analysis between increased
levels of lactic acid in patients with acute
appendicitis and perforation, the p value> 0.05 (p
=0.14; OR:1.07; 95%ClI: -0.03-0.22) It means that
were no significant results between the increase
in the value of lactic acid with the severity of
appendicitis. These results were strengthened
by the correlation analysis of lactic acid values
and the severity of appendicitis, the Pearson
Correlation value was 0.186, which means the
correlation was very weak. This was probably
because patients with high lactic acid levels and
unstable hemodynamics parameters who were
admitted to emergency department in Dr. Hasan
Sadikin General Hospital, had already received
intensive fluid intravenous therapy earlier based
on sepsis bundle protocols and were proved by
intraoperative findings where the complications
of appendicitis do not occur. This assumption
is in accordance with studies conducted by
previous studies that patients who received
intravenous fluid therapy more than 30 minutes
since the diagnosis of sepsis was made had a
higher mean lactic acid level (3 mmol/L) than
patients who received intravenous fluids before
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30 minutes the diagnosis of sepsis was made
(2.6 mmol/L). The result was that patients who
received intravenous fluids before 30 minutes
had a 12% shorter length of stay compared to
patients who received intravenous fluids after 30
minutes (HR 1.14; 95% CI, 1.02-1.27).48°

This study has several limitations that might
have an influence on the results of this study
which showed a negative correlation between
lactic acid levels and the incidence of perforated
appendicitis. This study had a sample size that
was less than the minimum number of samples
because the study was conducted in a type A
general hospital (main refferal hospital) where
cases of acute appendicitis were rare. The
research was only conducted in one hospital,
so the amount of research data was still limited.
Most of the patient’s lactic acid data was not
taken every day so the researcher must adjust
the clinical data with the lactic acid data on the
day when the patients were admitted to the
hospital.

The conclusion of this study was that there
was no significant correlation between lactic
acid levels and the severity of appendicitis in
Dr. Hasan Sadikin General Hospital Bandung.
This study could be used as a clinician’s/
surgeons consideration to choose the laboratory
parameters for supporting the diagnosis of
severity of appendicitis. Surgeons are expected
not to rely solely on the lactic acid parameter
because it could be proven that it had no
correlation with the severity of appendicitis
based on this study. Further research is needed
by involving a larger number subjects in
multicenter and using multivariable parameters
which will be tested for statistical quality as a
predictor of severity in appendicitis patients.
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Vitamin D Levels and Incidence of Preterm Labor
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Abstract

One pathophysiology of preterm delivery is maternal or fetal hypothalamus-pituitary-adrenal (HPA) axis
activation. The HPA axis can be affected by vitamin D, which increases uterine contractions and affects the body’s
immune mechanism against bacterial infections. A lower level of vitamin D in pregnant women is suspected
to contribute to the incidence of premature conditions. This study aimed to compare the 25-hydroxy-vitamin
D3 concentration in preterm parturient with non-preterm parturient, and the correlation between vitamin D
level and the incidence of preterm labor. This comparative analytic study used a cross-sectional approach and
involved 46 subjects who were divided into case and control groups. This study was conducted in August-
September 2017 at Dr. Hasan Sadikin General Hospital, Bandung, Indonesia. The Electro-chemiluminescence
Immunoassay (ECLIA) method was used to examine the serum 25-hydroxy-vitamin D3 concentration in case
and control groups, demonstrating that 25-hydroxy-vitamin D3 concentration in case group (17.26 ng/mL) was
significantly (p<0.0001) lower than in control group (24.30 ng/mL). The correlation coefficient between the
25-hydroxy-vitamin D3 and the incidence of preterm labor was -0.837 (p<0.001). Thus, there was a correlation
between the 25-hydroxy-Vitamin D3 level and the incidence of preterm labor that vitamin D supplementation

in pregnant women must be considered.

Keywords: 25-hydroxy-vitamin D3, preterm delivery, vitamin D

Introduction

Vitamin D has roles in different organ systems.!
Vitamin D is one of the nutrients needed during
pregnancy that has a role in maternal and fetal
calcium metabolism and bone health.? In many
studies, vitamin D was suggested to have a role
in various body systems, such as the nervous
system, immune system, circulation system, and
regulation of expression of specific genes.>

In the past several years, the prevalence of
vitamin D deficiency and the incidence of low
vitamin D status have increased in developing
and some developed countries.” Several reports
indicate that vitamin D deficiency has a role in
the pathophysiology of cancer, cardiovascular
disease, diabetes, and morbidity in pregnancy.?
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Vitamin D statuses got special attention related
to exposure to ultraviolet rays in Southeast Asian
countries. Singapore is one of the countries
where the population matches the research
on the association between vitamin D status
and UV exposure. Singapore has a slightly
lower prevalence of vitamin D deficiency than
Thailand, possibly related to the geographical
site closer to the equator.! Previous cohort
study by Jusdistiani et al.® at four cities in
West Java, showed that around 195 pregnant
women (96.06%) had hypovitaminosis D (< 30
ng/mL), which approximately 152 (75%) had
vitamin D deficiency, and 43 (21%) had vitamin
D insufficiency. Most who had insufficiency also
had anemia.

Vitamin D deficiency, the level in serum < 20
ng/mlL, is known as the cause of osteoporosis,
muscle impairment, pain, and fractures. That
was a significant public health problem.!
Maternal vitamin D deficiency during pregnancy
occurs commonly in developed countries.’
However, vitamin D deficiency in pregnancy
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cause disorders in pregnancy, including preterm
labor and adverse neonatal outcomes.*

Vitamin D was known to have arole in preterm
delivery!’ It can affect the hypothalamus-
pituitary-adrenal (HPA) axis by increasing
uterine contractions and affecting the body’s
immune mechanism against bacterial infections.
This study will prove that the incidence of
preterm birth has occurred due to vitamin D
deficiency. So, this study aims to analyze and
compare the relationship of vitamin D levels
between the incidence of preterm labor in
preterm and non-preterm parturient patients.

Methods

The research method used was a cross-sectional
comparison analysis. The research materials
were obtained from the medical records of Dr.
Hasan Sadikin General Hospital from August-
September 2017. This study took blood samples
from preterm labor patients with 2834 weeks
gestation age ranges and the results were 46
subjects consisting of 23 subjects of preterm
parturient patients (cases) and 23 subjects of
non-parturient preterm (controls). This study
analyzes the correlation between research
variables. Descriptive analysis is used to see

Table 1 Subject Characteristics

the frequency distribution and percentage of
various independent or dependent research
variables. Statistical analysis used to analyze
patient category characteristic data was
tested by chi-square test and unpaired T. The
relationship between preterm labor and vitamin
D levels was tested with the Mann-Whitney test.
The significance criteria used is p-value <0.05 as
significant or statistically significant, and p-value
>0.05 as not significant or not statistically
significant. The Biserial Point test tested the
25-hydroxy-Vitamin D3 levels and the incidence
of preterm labor correlation. The SPSS Program
version 23.0 for Windows was used to conduct
the statistical tests. All subjects provided written
informed consent for participating the study.
This study was approved by the Research Ethics
Committee RSUP Dr. Hasan Sadikin Hospital
Bandung with registered number LB.04.01/
A05/EC/228/VIIl1/2017.

Results

During this study period, 46 subjects consisting
of 23 subjects of preterm parturient patients
(cases) and 23 subjects of non-parturient
preterm (controls) occupied the inclusion and
exclusion criteria. The 23 subjects of preterm

Group
Variable Case Control p-value
n=23 n=23
Age (year)
Mean*STD 28.35+2.85 27.96+4.40 0.722*
Median 28.00 28.00
Range (min-max) 22.00-34.00 18.00-35.00
BMI (kg/m?)
Mean+STD 22.64+1.45 22.71x1.72 0.884*
Median 22.97 23.11
Range (min-max) 19.72-25.39 19.14-25.39
Parity
Nulliparous 8 (34.80%) 11 (47.80%) 0.869**
Multiparous 15 (65.20%) 12 (52.20%)
Occupation
Civil servant/private (working) 11 (47.80%) 10 (43.50%) 0.913**

Housewives (not working)

12 (52.20%)

13 (56.50%)

Description: * based on unpaired T test; ** based on chi square test
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Table 2 Correlation between 25-hydroxy-vitamin D, Levels in Preterm Parturient and Non-

Preterm Parturient Groups

Group
Variable Case Control p-value
n=23 n=23
Vitamin D (ng/mL)
Median 17.26 (1.6) 24.30 (3.0)
) <0.0001*
Range (min-max) 15-21 18-31

Description: * based on unpaired T test

parturient patients were hospitalized at Dr
Hasan Sadikin General Hospital, and the 23
subjects of non-preterm parturient patients
(control) were treated at Obstetrics Clinic
Dr. Hasan Sadikin General Hospital who had
homogeneous characteristics with preterm
pregnancy subjects. The blood sample from
every subject in this study has been taken to
analyze the levels of 25-hydroxy-vitamin D3.
Table 1 shows the case and control subjects
characteristics based on age, parity, body mass
index (BMI), and occupation. The mean age was
28.15%3.67 years, and the mean BMI was 22.68
+1.58 kg/m? It can be seen that nulliparous
parity was 19 (41.30%), and multiparous parity
was 27 (58.70%). The 21 people (45.70%) were
civil servants/private employees (working),
and 25 people (54.30%) were housewives (not
working).

Table 1 compares the age, BMI, and
occupation of preterm parturients (case group)
and non-preterm parturients (control group).
The patients’ mean age in the case group was
28.35%2.85 years, and the control group was
27.96%4.40 years. The mean BMI in the case
group was 22.64+1.45 kg/m? and in the control
group was 22.71+1.72 kg/m?% The number of
civil servants/private employees in the case
group was 11 people (47.80%), and the number
of housewives was 12 people (52.20%), while
in the control group, only 10 people (43.40%)
were working people and 13 people (56.50%)
were not working people. Nulliparous parity in
the case group was eight people (34.80%), and
multiparous was 15 people (65.20%), while in
the control group, nulliparous was 11 people
(47.80%), and multiparous was 12 people
(52.20%).

Numerical data, such as age and BM]I,
normally distributed data, have been tested
using an unpaired T-test. The result showed that
all of this study’s variables were insignificant

54

(p>0.05). It can be explained that there was no
significant difference in age and BMI variables
between the case and control groups.

Categorical data, such as parity and
occupation, were analyzed using Chi-Square.
However, only occupation data can be tested by
the Chi-Square test. In contrast, the parity data
was tested by an alternative test, the Exact Fisher
test, because the Chi-Square test’s requirement
was not fulfilled. The result showed no significant
or statistically significant difference (p>0.05)
between the parity and occupation variables in
the two study groups: the preterm parturient
and the non-preterm parturient.

Based on the analysis of the patient
characteristics, all p-value >0.05 showed that at
the beginning of the examination, both groups
were equal or had no characteristic difference.
Thisindicatesthatboth groups arehomogeneous,
which means all of the characteristics fulfilled
the requirements to compare and test for further
statistical hypotheses.

The 25-hydroxy-Vitamin D3 levels in the
serum of both groups were described in Table
2. It was shown that the serum 25-hydroxy-
Vitamin D3 concentration in the control and
case groups was 17.26 ng/mL and 24.30 ng/mL,
respectively. The result showed a statistically
significant difference (p<0.0001, using the
Mann-Whitney test) between the mean value of
variables 25-hydroxy-vitamin D3 in the case and
control groups.

Correlation coefficient (r) analysis between
25-hydroxy-vitamin D, levels and the incidence
of preterm labor value was -0.837 with p-value
>0.001 (based on Biserial Point Correlation
Coefficient). It showed that significant
correlation or statistically significant. Thus, it
can be concluded that there was a correlation
between 25-hydroxy-Vitamin D3 levels and the
incidence of preterm labor.
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Discussion

In this study, the characteristics of the research
subjects compared were age, BMI, parity, and
occupation because these four factors are
suspected to be confounding factors in the results
of this study. The characteristics of the subjects
between the two groups must be homogeneous.
Thus, the two groups could be compared to each
other. The results showed that there was no
significant difference in all of the characteristics
of this study subjects, which are age (p-value=
0.201), BMI (p-value=0.884), parity (p-value
=0.369) and occupation (p-value=0.913). It
means that both groups are homogenous.
Therefore, the bias between age, BMI, parity, and
occupation in both groups could be diminished
so that both groups could be compared.

This study showed that the 25-hydroxy-
vitamin D3 level in preterm parturient patients
was significantly lower than in non-preterm
parturient patients. Around 47.82% of subjects
had 25-hydroxy-vitamin D3 levels lower than
20 ng/mL, which means the subjects sustained
deficiency. About 52.18% of subjects had been
included in normal groups (= 20 ng/mL). Vitamin
D deficiency is a global health problem. At least
20 ng/mL of 25-hydroxy-vitamin D3 levels are
needed for bone health.'? In this study, nearly
91.30% of preterm parturient subjects sustained
vitamin D deficiency, and the rest were normal.
In the preterm non-preterm parturient subjects,
4.35% of it had been included in the deficiency
group and 95.65% in the normal group.

Vitamin D is essential in maintaining
calcium homeostasis, bone development, and
mineralization. The primary source of vitamin
D was exposure to ultraviolet B waves (290-
320 nm).’* The previous observational study
described that vitamin D deficiency became one
of the factors in the pathophysiology of some
cancer, cardiovascular disease, hypertension,
diabetes, and obstetrical morbidity. In 2005-
2006, 69% of Indonesian pregnant women
and 78% of non-pregnant women had
25-hydroxy-vitamin D3 levels lower than 30
nmol/L based on National Health and Nutrition
Examination Survey (NHANES).™

In both groups, the distribution results of
25-hydroxy-vitamin D3 level and age showed
that the control group was spread over the age
range 18 to 35 years old, have the mean value
of 25-hydroxy-vitamin D3 level being 24.30 ng/
mL, whereas in the case group was spread over
the age range 22 to 34 years old have the mean
of 17.26 ng/mL. Preterm pregnancy, which was

Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024

previously unknown, is now being discovered
through several studies. The NHANES study
found that preterm pregnancy occurred at
various ages. Approximately 82% of pregnant
women had vitamin D deficiency, which is 34%
of them happened at age above 35 years old,
14% occurred above 40 years old, and the rest
happened at 45 years old. Women who have a
BMI above the normal range are found that they
have vitamin D deficiency.'®

Based on the results that have been
presented, it can be concluded that there was
a correlation between the 25-hydroxy-vitamin
D3 level and the incidence of preterm labor.
Statistical analysis results of the correlation of
the 25-hydroxy-vitamin D3 and the incidence of
preterm labor, which was tested by the biserial
point correlation, showed that r=-0.837 with
p-value <0.001. This result is accorded with
the study which had done by Holick et al.,!
which stated an inverse correlation between
the 25-hydroxy-vitamin D3 and the incidence of
preterm labor. Liu et al.'! conducted a cohort of
39 pregnant women with preterm labor, which
explained a statistically significant result (p =
0.002) that the lower the vitamin D level, the
higher the incidence of preterm labor.

Vitamin D supplementation is known to
decrease the body’s response to pathogens
by reducing the production of interleukin-6,
interleukin-1, and tumor necrosis factor
compounds by macrophages, thus playingadirect
role in regulating myometrial contractility.!®'”
Vitamin D is also known to directly affect
myometrial  contractility @ by  regulating
Connexin-43 gene expression (gap junction
association protein) at the transcriptional level
of mRNA through nuclear VDR.*® Study also
suggested that vitamin D was able to reduce
cytokines and Contractile-Associated Protein
(CAP) due to the induction of inflammation in
human myometrial smooth muscle cells and
could prevent preterm birth through inhibition
of infection/inflammatory pathways.%2

The correlation between vitamin D and the
incidence of preterm birth in the Indonesian
population still needs further research. However,
this has proven that preterm birth is associated
with maternal vitamin D deficiency status.
Thus, it can be concluded that the effectiveness
of vitamin D as an alternative non-surgical
and non-invasive therapy in cases of preterm
labor requires further research. Vitamin D
supplementation during pregnancy must be
considered.

The limitation of this study is that it does not
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exclude confounding factors such as age, BMI,
parity, and occupation. Further research can be
done on more homogeneous subjects.

Based on the result of this study, itis concluded

that there was a significant difference between

25-hydroxy-vitamin D3

levels in preterm

parturient patients and non-preterm parturient
patients. There was also a correlation between
the 25-hydroxy-vitamin D3 and the incidence of
preterm labor. Dietary recall of meals containing
vitamin D and sun ray exposure must be further
assessed in the following study. Vitamin D
supplementation in pregnant women must be
considered.
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Catheter and Positive Bacterial Culture Incidence in Hemodialysis Patients
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Abstract

Non-tunneling hemodialysis catheter is one of the most convenient vascular accesses for hemodialysis in End
Stage Kidney Disease (ESRD) patients. However, these catheters have the highest morbidity among all available
accesses. Current guidelines recommend that non-tunneled hemodialysis catheters be placed for no more than
2 weeks to prevent bacterial contamination. This study was conducted in Dr. Hasan Sadikin General Hospital,
Bandung, Indonesia, throughout January-December 2021. A correlation test with a prospective observational
analysis design was applied to find the link between the duration of non-tunneled hemodialysis catheter
placement and the incidence of positive bacterial culture on the catheter. Pearson correlation test was used
to see the strength of the correlation, with a significance limit of 0.05. This study involved 28 subjects. The
most common location for catheter placement was in the jugular vein, and laboratory examinations showed
no correlation between leukocyte values and positive bacterial culture results. Hypertension and diabetes
mellitus were not significant risk factors (p-value 0.887). At <14 days of catheter placement, only 1 (6.7%) of
the subjects presented a positive culture result. Most of the positive bacterial culture results were found at a
duration of 15-30 days of placement, (n=8; 53.3%). The results of the Pearson test showed a p-value of 0.036
and an r-value of 0.399, indicating a significant result with a strong correlation between the two variables.
The duration of placement of hemodialysis catheters has a positive correlation with the incidence of positive
bacterial cultures, which can increase the risk of systemic infection associated with hemodialysis catheters.

Keywords: Bacterial culture, correlation, duration of placement, non-tunneled hemodialysis catheters

Introduction

End-stage renal disease (ESRD) is an irreversible
condition that is becoming an ever-growing
problem in terms of morbidity, mortality, and
cost. The inability of the patient’s kidneys to
perform their proper function requires the
patient to undergo kidney replacement therapy
as a means of increasing their life expectancy."*?

Dialysis catheters are the most convenient
vascular access for hemodialysis as it can be
done in multiple places, can be used immediately,
are relatively low-cost, are easy to apply and
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replaced, and do not require venous cannulation
to be used for dialysis. Although their benefit
also comes with the cost of higher morbidity rate
due to the risk of thrombosis and infection.*
Bacterial contamination may be predisposed
by several factors such as comorbid conditions,
method of application, location of placement,
and duration of the placement. Several
coexisting conditions such as diabetes mellitus
and hypertension can alter the immune
system and increase risk of infection. Diabetic
and hypertensive patients may experience
microvascular complications that increase the
skin susceptibility to damage. Added with poor
blood flow, inhibiting the immune system to take
effect in the lesion.>® Non-tunneled catheters are
recommended to be used only for up to 2 weeks,
placement and usage of more than 2 weeks
may lead to an increased risk of contamination.
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Contamination of dialysis catheters is mostly
caused by epidermal flora such as Staphylococcus
epidermidis  and  Staphylococcus  aureus.
Contamination generally occurs through one of
four pathways: colonization on the edge of the
catheter by epidermal flora, colonization of the
catheter lumen, hematogenic spread from other
infectious sites, and contamination of the lumen.”

This study aimed to discover the correlation
between the duration of placement of non-
tunneled dialysis catheters with the incidence
of positive blood bacterial culture related to
catheter placement in Dr. Hasan Sadikin General
Hospital Bandung, Indonesia.

Methods

This was a cross-sectional study. Subjects
include all hemodialysis patients applied with
non-tunneled dialysis lines in Dr. Hasan Sadikin
General Hospital in January-December 2021.
The inclusion criteria for the subjects are
hemodialysis patients who have undergone non-
tunneled dialysis catheters and agreed to comply
with the study. Unrelated infection and infected
catheter that required reinsertion in a different
site are considered as the exclusion criteria. The
minimal sample size was determined to be 28

Table 1 Characteristics of Subjects

samples. Demographic data such as gender and
age were obtained. Comorbidities are also noted,
namely diabetes mellitus and hypertension.
Blood samples for culture were collected
from the catheter. Subjects were then divided
into two groups depending on their bacterial
culture result and placement of the catheter.
The subjects in each group were categorized
based on the duration of catheter placement.
Pearson correlational analysis was performed
to determine the strength of the correlation
between the duration of the placement and
bacterial growth. Consent has been obtained
from patients and the study has passed ethical
clearance from the Health Research Ethic
Committee of Dr. Hasan Sadikin General Hospital
(document number LB.02.01/X.6.5/266/2021).

Results

A total of 28 samples were collected. The
demography of the subject was predominantly
male (15 subjects) with an average age of
49.93+14.40. Subjects with negative bacterial
culture consisted of 9 male subjects and 6 female
subjects (69.2% and 30.8% respectively of all
negative culture subjects).

The location of placement of the catheter

_ Total Positive bacterial Negative
Variables (n=28) cul_ture bacterlgl culture p*
(n=15) (n=13)
Gender
Male 15 0.131
Female 13
Age (year)
Average 49.93+14.40 51.07+11.38 49.31+18.35 0.662
Median 48 54 58
Range 21-74 23-70 21-74
Location of placement
Internal jugular vein 22 12 (80%) 10 (77%) 0.850
Femoral vein 6 3 3 (23%)
Comorbidities
Diabetes mellitus 3 0 (0%) 0.887
Hypertension 15 5 10 (76.9%)
Diabetes mellitus and 10 7 3(23.1%)

hypertension

* Pearson test
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Table 2 Duration of Catheter Placement and Culture Result

. Total Positive Bacterial Culture Negative Bacterial Culture
Duration of placement _ _ _
n=28 n=15 n=13
<14 days 4 (14.3%) 1(6.7%) 3(23.1%)
15-30 days 17 (60.7%) 8 (53.3%) 9 (69.2%)
1-2 months 6 (21.4%) 5(33.7%) 1(7.7%)
2-3 months 1(3.6%) 1(6.7%) 0 (0%)

was mostly found in the internal jugular vein
(22 subjects; 78.6%). Mapping of comorbidities
found that 53.6% of subjects had hypertension,
35.7% had hypertension and diabetes mellitus,
and 10.7% had diabetes mellitus only.

Most of the non-tunneled lines were placed for
more than 14 days (24 subjects; 85.7%), with the
majority of the subjects ranging from 15-30 days
(17 subjects; 60.7%).

The correlation between the presence of
bacterial colonies and the duration of catheter
placement was analyzed using the Pearson test.
A significant result was yielded (p<0.005) with
a strong positive correlation (r>0) as shown in
Table 3.

Discussion

Demographic characteristics of the subjects
in this study bear an insignificant correlation
with the incidence of bacterial infection.
Previous studies also displayed inconclusive
and varying results in terms of the correlation
between gender and the formation of bacterial
colonies.??10

The location of catheter placement in this
study was mostly in the internal jugular vein
which may also explain why there are more
subjects with positive bacterial culture in the
jugular vein group compared to the femoral vein
group. Both groups have a similar proportion of
positive bacterial culture and a total number of
subjects in the respective group. Pearson’s test

yielded a non-significant result, which is true
with previous studies that had different results
regarding the correlation between the location
of placement and bacterial culture results.!?
The proportion of subjects with diabetes
mellitus that yielded a positive bacterial culture
result appeared to be the highest compared
to other comorbidities. Diabetes mellitus is
known to interfere with infection control and
therefore people with diabetes mellitus are more
susceptible in developing bacterial colonies in
high-risk areas. This explanation held when we
observe that the proportion of subjects that had
diabetes mellitus & hypertension with positive
culture is also higher compared to subjects with
hypertension only. However, an analytical test
showed that these comorbidities do not have
a significant correlation with culture results,
suggesting that other factors play a bigger role in
the formation of bacterial colonies.
Crosstabulation between the duration of
placement and culture result displayed that the
length of placementis following positive bacterial
culture result. Almost all positive bacterial
culture results (93.3%) came from subjects
with a duration of placement of more than 14
days. The analytical test also shows a significant
result with a strong positive correlation between
the duration of placement and culture result. It
is also noteworthy that the longer the duration
of the placement, the greater the proportion of
duration and bacterial culture result, suggesting
that the risk of infection becomes greater the
longer that the catheter is in place. This finding

Table 3 Correlation between Duration of Placement and Bacterial Culture

Positive bacterial

Negative bacterial

Duration of placement n_’lz‘(;ta(l(ly ) culture culture p* r*
- 0 n=15 (%) n=13 (%)

<14 days 4 (14.3%) 1 (6.7%) 3 (23.1%) 0.001 0.739

>14 days 24 (85.7%) 14 (93.3%) 10 (76.9%)

* Pearson test
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supports the current existing guidelines from
the National Kidney Foundation/Kidney Disease
Outcomes Quality Initiative (NKF/KDOQI) that
recommend placement of non-tunneled lines of
no more than two weeks.'?13

Most of the colonies found in the bacterial
culture are colonies of Staphylococcus aureus.
This discovery is consistent in the duration of
placement groups and is following the bacteria
found in previous studies. According to previous
literature, the second most common colony to
be found is coagulase-negative Staphylococci
(CoNS). We understand now that normal skin
florae are the most common pathogen of infection
in patients with non-tunneled dialysis lines. An
evaluation of aseptic procedures and aftercare
may shine some more light on the prevention of
these infections.'*

In this study, the authors have found a strong
correlation between the duration of placement
of a non-tunneled dialysis catheter with the
incidence of positive bacterial culture. The
longer the duration of the placement, the greater
the risk of infection. This study also supports
the existing guidelines and recommendations
of non-tunneled line usage of no more than two
weeks to prevent unnecessary morbidities and
cost inefficiencies due to infection.
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Interleukin-6 Level and Neutrophil-Lymphocytes Ratio and Severity of
Coronavirus Disease 19
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Abstract

Interleukin-6 (IL-6) is a proinflammatory cytokine that plays an important role in hyperinflammation and
cytokine storm in Coronavirus Disease 19 (COVID-19) patients. The neutrophil-lymphocyte ratio (NRL)
describes the innate and adaptive immune responses. Elevated IL-6 and NLR levels usually indicate a severe
clinical condition in COVID-19 patients. Aim of this study was to determine the correlation of IL-6 and NLR
with the severity of illness in COVID-19 hospitalized patients. This was a descriptive correlative observational
study with a cross-sectional design using secondary data from COVID-19 patients treated in Dr. Hasan Sadikin
General Hospital, Bandung, Indonesia, from November 2020 to October 2021. There were 225 subjects who
were classified by the severity and analyzed for IL-6 levels and NLR. Median levels of IL-6 at moderate, severe,
and critical levels were 4.1 pg/mL, 20.4 pg/mL, and 38.8 pg/mL, respectively. The median NLR at moderate,
severe, and critical grades were respectively 4.41, 9.65, and 17.79. The correlation between IL-6, NLR, and
severity was 0.441 (p<0.001) and 0.408 (p<0.001). Meanwhile, the correlation between IL-6 levels and NLR
in COVID-19 was 0.230 (p<0.001). Thus, IL-6 and NRL levels have a moderate positive correlation with the
severity of COVID-19, while IL-6 and NRL have a weak correlation because IL-6 is not the only factor that

affects the NRL.

Keywords: COVID-19, disease severity, IL-6, NRL

Introduction

Coronavirus Disease 19 (COVID-19) is a disease
caused by the Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2). The World Health
Organization (WHO) officially declared COVID-19
as a pandemic in March 2020. The number of
COVID-19 cases has reached 200 million people
with 4 million deaths worldwide in July 2021.
Acute Respiratory Syndrome Coronavirus-2
will infect respiratory epithelial cells through the
ACE-2 receptor. Infected epithelial cells induce
innate immune cells. Antigen presenting cells
(APC) will present viral antigens to T helper cell/
CD4+lymphocytes, thereby activating these cells.
COVID-19 infection will be limited to the lungs
and manifests mildly or even without symptoms
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if the immune response is good, whereas if the
immune response is poor, it can cause a cytokine
storm, causing severe clinical manifestations
that can develop into multiorgan failure (MOF),
Acute respiratory distress syndrome (ARDS),
and have a poor prognosis. Interleukin-6 is a
proinflammatory cytokine that plays a major role
in cytokine storm and clinical manifestations of
COVID-19 patients.>*

IL-6 examination is very necessary, especially
for treatment guidelines, but not all health
services have the examination tool. Interleukin-6
released byimmune cells can cause dysregulation,
fatigue, and apoptosis of lymphocyte cells,
resulting in a decrease in lymphocyte cells.
Interleukin-6 can increase the production and
recruitment of neutrophils and prolong the life
span of neutrophils. An increase in neutrophils
and a decrease in lymphocytes causes an
increase in NLR (Neutrophil lymphocyte ratio).
The routine hematological examination is
simple and can determine NLR which is one of
the markers of inflammation besides IL-6. In
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moderate COVID-19 conditions, IL-6 and NLR
levels will begin to increase, and IL-6 and NLR
levels increase as the disease progresses. This
study aims to examine the correlation of IL-6 and
NLR with the severity of COVID-19 patients. >¢

Methods

This study used secondary data from subjects
with confirmed COVID-19 who were hospitalized
at RSUP Dr. Hasan Sadikin Bandung from
November 2020 to October 31, 2021. This study
received ethical approval from The Research
Ethics Committee of Dr. Hasan Sadikin General
Hospital Bandung. The data taken are clinical
data of research subjects from medical records
and laboratory results from the Laboratory
Information System (LIS). Hasan Sadikin
Bandung. Data on the clinical stage of the patient
was taken from the medical record section of Dr.
RSUP. Hasan Sadikin Bandung. IL-6 examination
and leukocyte count were taken through LIS
at the Clinical Pathology section of Dr. RSUP.
Hasan Sadikin Bandung. Sampling was based on
purposive consecutive sampling. The inclusion
criteria for research subjects were patients
aged >18 years with confirmed COVID-19 who
were examined for IL-6 and leukocyte count
on the same day at the beginning of hospital
admission with moderate, severe, and critical
clinical manifestations. Exclusion criteria
in this study were suffering from or having
malignancy, autoimmune disease, HIV, aplastic
anemia and receiving anti-inflammatory drugs
and/or corticosteroids. The number of subjects
included in this study was 230 subjects. A total
of 3 subjects were excluded because they had a
history of malignancy and 2 subjects excluded
had a history of autoimmune at the time of
recruitment of research subjects. The number of
subjects who met the inclusion criteria and did
not meet the exclusion criteria was 225 subjects.

The design of this study was a descriptive,
correlative cross-sectional study using secondary
data. Statistical analysis was carried out to
determine the significant correlation between
IL-6 levels and NLR values in COVID-19 patients
with moderate, severe, and critical stages. The
research data were analyzed using the Statistical
Package for the Social Science (SPSS) program.
The research data were tested for normality
using the Kolmogorov Smirnov’s test. The levels
of IL-6 and NLR in this study had an abnormal
distribution, so the Spearman Rank correlation
test was carried out. The r coefficient of the
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Spearman Rank correlation test means that if
you get a value of 0.00 - 0.09 then the correlation
can be ignored, the value is 0.10 - 0.39 then the
correlation is weak, the value is 0.40 - 0.69 then
the correlation is moderate, the value is 0.70
-0.89 means a strong correlation, and a value
of 0.90-1.00 means a very strong correlation.
All of these tests used a 95% confidence level
(a=0.05) and a p-value of <0.05 was considered
statistically significant.

Results

The results of the normality test for age,
leukocyte count, neutrophil count, lymphocyte
count, and IL-6 levels were not normally
distributed and presented in the form of the
median and interquartile range (IQR). The data
on the characteristics of the research subjects
can be seen in Table 1.

The number of subjects in this study was 225
people, with a median age of 59 years, 63.6%
male and 36.4% female. The most severity
disease stage was severe (52.0%), and the most
comorbid was hypertension (43.6%).

The correlation between IL-6 levels and the
degree of severity in research subjects was tested
using Spearman’s rank test because the data
for IL-6 levels were not normally distributed.
The results of Spearman’s rank test between
IL-6 levels and the degree of disease severity in
research subjects in tabular form can be seen in
Table 2.

The results in Table 2 show that the median
IL-6 at moderate was 4.1 pg/mL (IQR: 2.7-10.1
pg/mL), then at severe was 20.4 pg/mL (IQR: 8.6
-49.2 pg/mL) and critical was 38.8 pg/mL (IQR:
15.3-123.8 pg/mL).

The correlation between NLR levels and
severity in research subjects was tested using
Spearman’s rank test because the data for NLR
levels were not normally distributed. The results
of Spearman’s rank test between NLR and the
degree of disease severity in research subjects
can be seen in Table 3.

The results in Table 3 show that the median
NLR at moderate was 4.41 (IQR: 3.59-11.17),
severe was 9.65 (IQR: 5.39-18.39), and critical
was 9.65. 17.79 (IQR: 9.47-25.27). The boxplot
graph of the correlation between IL-6 and NLR
with severity can be seen in Figure 1 below

In the bloxspotimage above, there is a positive
correlation with moderate strength between
IL-6 and severity (r=0.441, p<0.001), and there
is a positive correlation with moderates strength
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Table 1 Subject Characteristics

Variable Amount (n=225)
Age (years), median (IQR) 59 (49-67)
Gender, n (%)

Man 143 (63.6)

Woman 82 (36.4)
Severity, n (%)

Moderate 38 (16.9)

Severe 117 (52.0)

Critical 70 (31.1)
Comorbid disease, n (%)

Diabetes mellitus 66 (29.3)

Hypertension 98 (43.6)

Obesity 19 (8.4)

Heart disease 63 (28.0)
Leukocyte Count/uL, median (IQR) 10.780 (6.850-15.675)
Neutrophil Count/uL, median (IQR) 8.600 (5.415-14.480)
Lymphocyte CountL, median (IQR) 820 (545-1.300)
NLR, median (IQR) 10.61 (5.26-20.21)
IL-6 (pg/mL), median (IQR) 20.40 (6.25-55.75)

Note: n=frequency, %=percentage, SD=Standard Deviation, IQR=Interquartile Range

Table 2 Correlation of IL-6 Levels with the Severity of COVID-19

Severity
Variable r coefficient p-value
Moderate Severe Critical
IL-6 Median 4.1 20.4 38.8 "
(IQR) pg/mL (2.7-10.1) (8.6 -49.2) (15.3-123.8) 0441 <0.001

Note: IQR=Interquartile Range data analysis using Spearman’s rank correlation test, r = Spearman correlation coefficient
*p<0.05=significant

Table 3 Correlation of NLR Levels with the Severity of COVID-19

Severity p value
Variable Mod Critical tfici
oderate Severe ritica r coefficient
NLR Median 441 9.65 17.79 "
(IQR) (3.59-11.17) (5.39-18.39) (9.47 - 25.27) 0.408 <0.001

Note: IQR=Interquartile Range data analysis using Spearman’s rank correlation test, r = Spearman correlation coefficient
*p<0.05=significant

64 Majalah Kedokteran Bandung, Volume 56, Number 1, March 2024



A Latifah et al.: Interleukin-6 Level and Neutrophil-Lymphocytes Ratio and Severity of Coronavirus Disease 19

r = 0,441 ; p<0,001
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Figure 1 Boxplot Distribution of IL-6 and NLR by Severity of Disease

between NLR and severity in study subjects
(r=0.408, p <0.001). The increase in IL-6 levels
or NLR values, the more severe the severity of
COVID-19.

The correlation between IL-6 levels and NLR
in research subjects was tested by Spearman’s
rank test because IL-6 and NLR data not normally
distributed. The results of the analysis using
Spearman’s rank correlation showed that there
was a positive correlation with weak strength
between IL-6 and NLR (r=0.230, p<0.001).

Discussion

Median age in this study was 59 years. Research
Silva et al. in Brazil patients treated with
moderate to severe degrees had a median age
of 58.3 years. In this study, 166 subjects (71%)
were older than 50 years. People over 50 years
old tend to experience changes in function and
cellular composition of innate and adaptive
immunity (immunosenescence). Changes in T
and B cell function and an increase in cytokine
production causing people in that age tend
to have more severe symptoms that they
need hospitalized. At that age there is also an
increased risk of developing comorbid diseases
such as hypertension, diabetes mellitus, and
cardiovascular disease.”®

Researchers took the four most common
comorbid diseases causing the risk of
complications and death in COVID-19 based
on previous research, namely hypertension,
diabetes mellitus, cardiovascular and obesity.
This study’s most comorbid subjects were
hypertension (43.6%). According to the study
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of Richardson et al.’ in America and Zhou F et
al.'? in China, patients with hypertension were
the most comorbid in COVID-19 patients. In
hypertensive patients, an imbalance in the renin-
angiotensin system can cause inflammation,
thrombus, and other side effects that aggravate
COVID-19 patients so that COVID-19 patients
with hypertension tend to be treated. In addition,
chronic hypertension can lead to decreased
cardiovascular reserve, arterial wall stiffness,
endothelial dysfunction, and left ventricular
hypertrophy, making these patients susceptible
to complications from COVID-19, such as
myocardial injury, thrombosis, and acute kidney
injury (AKI).>t0

The results of the examination of IL-6 levels in
all study subjects had a median of 20.40 pg/mL.
The researcher divided the subjects into three
categories based on the severity of COVID-19
disease: moderate, severe, and critical. Subjects
with a median grade of 4.1 pg/mL for IL-6 levels,
subjects with severe degrees of IL-6 levels with
a median of 20.4 pg/mL, and subjects with a
critical grade with a median of 38.8 pg/mL. The
results of the correlation analysis between IL-6
levels and severity showed a moderate positive
correlation statistically (r=0.441, p<0.001).
The correlation indicates that the more severe
the severity, the higher the IL-6. The positive
correlation of IL-6 with the severity of COVID-19
patients was similar to the meta-analysis
study of Liu et al.'* 2021 and Andriani et al.'?
in Indonesia. In the research of Liu et al., They
found that the Spearman correlation has a value
of r = 0.709 with p = 0.002 which means it has
a strong correlation, while in this study, there
is a moderate correlation. This study is because
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there are differences in the research of Liu et al."!
The characteristics of the study subjects were
more varied than this study, only dividing the two
groups between severe and not severe and not
excluding the use of anti-inflammatory drugs and
corticosteroids. In the research of Andriani et al'?,
the Spearman correlation value r=0.337 withp =
0.017 means it has a weak correlation compared
to this study. The difference in this study is the
number of subjects. The study from Andriani
et al.’? had 50 subjects, including subjects with
mild degrees, in the analysis, and the use of
anti-inflammatory and corticosteroids was not
excluded. The progression of COVID-19 disease
from severe to critical is thought to be strongly
associated with a cytokine storm. Cytokine
storms not only cause damage to epithelial and
endothelial cells but also cause vascular leakage,
which ultimately leads to ARDS and other severe
conditions. In critically ill COVID-19 patients,
there is abnormal production and regulation of
proinflammatory cytokines. Proinflammatory
cytokines thatplay arolein cytokine stormis IL-6.
Interleukin-6 can induce other proinflammatory
cytokines in immune cells, recruiting leukocytes
and increasing migration from blood to organs,
thereby aggravating the inflammatory state.
Although there was a moderate correlation in
this study, IL-6 is a proinflammatory cytokine
that plays a crucial role during a cytokine storm.
Other factors can influence disease development,
such as other inflammatory cytokines (TNFa,
IFN type 1, and IL-10), the condition of immune
cells, and comorbidities in patients.!!1
Theresults ofthe correlation analysisbetween
NLR and severity showed a moderate positive
correlation which was statistically significant
(r=0.408, p<0.001). The correlation shows that
the more severe the severity, the higher the
NLR value. This study followed the research
of Suartono et al.’® 2021 in Indonesia (r=564,
p<0.001), which states that the NLR value has a
moderate correlation to the severity of COVID-19
patients. The higher neutrophil-lymphocyte
ratio is due to an increase in the number of
neutrophils and a decrease in lymphocytes. The
neutrophil-lymphocyte ratio reflects the balance
between innate immunity (neutrophils) and
adaptive immunity (lymphocytes). A higher NLR
indicates that in severe cases, a dysregulated
immune response indicates an overactive
innate immune tendency in the immune system.
This exaggerated inflammatory response can
exacerbate the cytokine storm and increase
tissue damage. Although neutrophils are part
of innate immunity and lymphocytes are part
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of the adaptive immune system, many other
components of the immune system influence the
state of infection and the severity of COVID-19
patients. The components of innate immunity
consist of epithelial cells, dendritic cells, natural
killer cells, phagocytes, macrophages, and
complement proteins. The main components
of the adaptive immune system consist of
lymphocytes and antibodies.'¢-1

The results of the correlation analysis
between IL-6 and NLR levels showed a weak
positive correlation which was statistically
significant (r=0.230, p<0.001). In this study, there
is a positive correlation following the research of
Garcia-Gordillo et al.’® in Mexico, Sayah et al.?
in Algeria, and Liu et al.'” in China. In the study
of Garcia-Gordillo et al.’ in Mexico (r = 0.485, p
< 0.001) and Sayah et al.?’ in Algeria (r=0.634,
p<0.001) which had a moderate correlation
between IL-6 and NLR while this study it had a
weak correlation, this may be due to differences
in the inclusion and exclusion criteria. According
to research by Liu et al.'’ in China (r=0.359,
p<0.005), IL-6 had a weak correlation with
NLR. Interleukin-6 is known to increase the
production of maturation and activation of
neutrophils and stimulate lymphocyte apoptosis
to increase the value of NLR. Neutrophils are
also one of the producers of IL-6, although not
the main one. The correlation between IL-6 and
NLR is weak because other processes influence
the increase in neutrophils and the decrease
in lymphocytes besides the increase in IL-6.
The production and activation of neutrophils
increased, also influenced by GM-CSE IL-17,
and Th17 cells and the presence of secondary
infection. The reduction of lymphocytes caused
by fatigue and lymphocyte apoptosis is not only
affected by IL-6; other cytokines, such as IL-10
and TNF- can stimulate lymphocyte fatigue and
apoptosis. SARS-CoV-2 that binds directly to
the ACE-2 receptor on lymphocytes may also
interfere with lymphocyte function directly.
Lung damage caused by COVID-19 causes the
accumulation of lactic acid in the body, which can
interfere with lymphocyte function and cause a
decrease in lymphocytes.>17:1920

The limitation of the study is that the
researcher did not know the history of
vaccination and the SARS-CoV-2 variant. The
researcher took the study at one time without
seeing any changes in the severity status of the
study subjects during treatment.

This study concludes that IL-6 levels and NLR
values had a moderately positive correlation with
the severity of COVID-19 while the correlation
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between IL-6 and NLR in COVID-19 patients is
weak because IL-6 is not the only factor affecting
NLR. Interleukin-6 and NLR examinations are
expected to increase clinician awareness in
managing COVID-19.
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Bilateral Optic Nerve Atrophy Case Report

Mohammed R. Nageeb, Dina M. Abdulmannan
College of Medicine, Umm Al-Qura University, Makkah, Saudi Arabia

Abstract

Wolfram syndrome, also known as DIDMOAD or juvenile onset diabetes mellitus, optic nerve atrophy, diabetes
insipidus, and deafness, is a genetic neurological condition. This case report provides a description on the first
instance of Wolfram syndrome in a Saudi family, which manifested as proliferative diabetic retinopathy and a
powder-like cataract, among the other unusual ophthalmological findings. This case involved a 27-year-old
Saudi woman with bilateral optic nerve atrophy who was first diagnosed with diabetes mellitus at the age
of 8 years. At the age of 18, bilateral optic nerve atrophy was identified. At the age of 27, diabetes insipidus
and hearing loss were verified. There were no signs of renal, neurological, or psychiatric issues. Atypical
ophthalmological traits were examined and addressed in this study. Any individual with bilateral optic nerve
atrophy and insulin-dependent diabetes mellitus within the first 30 years of life should be evaluated for
the possibility of Wolfram syndrome. Microvascular diabetes is an incredibly rare complication of Wolfram
syndrome. Early diagnosis, treatment, and prevention of severe consequences can result in improved survival

rates and quality of life.

Keywords: Atrophy, optic nerve, wolfram syndrome, Saudi Arabia

Introduction

Wolfram made the first observation in 1938,
and Wagener later explained it. A complicated,
uncommon, autosomal recessive neurological
illness, Wolfram syndrome (MIM222300) is
inherited. Itis also known as DIDMOAD (diabetes
insipidus, diabetes mellitus, optic atrophy, and
deafness) and is defined by juvenile onset non-
immune insulin dependent diabetes mellitus,
progressive bilateral optic nerve atrophy, and
sensorineural hearing loss.'*® Urinary tract,
neurological, reproductive, and psychological
problems may be linked to Wolfram syndrome.
This disease’s pathophysiology is still a mystery.
12 The wolfram syndrome mutant gene (WFS1)
has been located on chromosome 4p 16.1,
however there is evidence of locus heterogeneity
and mutations in mitochondrial genes in a
small number of documented cases.*® In the UK,
1/770.000 was reported as the prevalence rate.®
According to several publications, the proportion
of individuals with a full Wolfram syndrome
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varies between 13% and 53%. Less than 8% of
the 300 patients described in the literature from
all around the globe had diabetic retinopathy as
a side effect of wolfram syndrome.! There are,
however, just a few sources that describe the
relationship of cataracts with this disease. This
case report describes the first case of Wolfram
syndrome in a Saudi family, which manifested
as proliferative diabetic retinopathy and a
powder-like cataract, among other uncommon
ophthalmological findings. The aim of this case
report was to report the case of Saudi female
patient who was diagnosed with diabetes
mellitus, bilateral optic nerve atrophy, and
hearing loss.

Case

A 27-year-old Saudi woman with bilateral optic
nerve atrophy was sent to the eye clinic at King
Abdullah Medical City. Her medical history
showed that both of her eyes’ visual acuity
had gradually declined beginning at age seven,
and at age eighteen, she had been identified as
having bilateral optic nerve atrophy. She was
first diagnosed with insulin-dependent diabetes
mellitus when she was eight years old. Despite
using insulin, she frequently had uncontrolled
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by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly

cited.



MR Nageeb & DM Abdulmannan: Bilateral Optic Nerve Atrophy Case Report

blood sugar. At the age of 20, she disclosed a
history of polyuria and polydipsia, but she didn’t
seek medical attention. Her consanguineous
parents’ good family history was crucial. Her
older sister, 35, has had insulin-dependent
diabetes since she was 10 years old. Later, she
experienced hearing and vision problems. Her
younger sister and brother, however, were in
good health. Her greatest corrected visual acuity
was found to be counting fingers in both eyes
during assessment. At the age of twenty-seven,
she was legally blind and had the maximum
corrected visual acuity of counting digits at a
distance of two meters. Clinical and biochemical
tests, including urine and serum osmolality
measurements and the water-deprivation test, all
supported the diagnosis of diabetes insipidus of
central origin. Her eldest sister had a significant
familial history of hearing loss. Our audiogram,
which was typical for hearing loss at medium to
high frequencies, revealed sensorineural hearing
loss. The intraocular pressure in the right eye
was 14 mmHg, whereas the intraocular pressure
in the left eye was 16 mmHg. RAPD was not
found in either of the eyes. Slit lamp examination
revealed cataracts that resembled powder
during lamellar tiny spots opacity in both lenses.
A fundus examination revealed a bilateral pale
disc that was a sign of optic atrophy. Additionally,
the macula in both eyes displayed some hard
exudate, a microaneurysm, and hemorrhage
as a result of diabetic retinopathy. Only the
right eye had proliferative diabetic retinopathy,
which caused preretinal hemorrhage and
other neovascularization. The patient received
a thorough radiological and laboratory
assessment, which included normal US scans of
the kidney and bladder as well as the kidney and
orbit on CT and MRI. According to osmometer
measurements, urine’s osmolality was low (170
mosm/kg) and serum'’s was high (305 mosm/
kg). The results of the water-deprivation test
supported central diabetic insipidus. Analyses
of the urine revealed microalbuminuria. An
audiogram with moderate to severe sloping
and symmetric sensorineural hearing loss in
both ears, with a preference for medium to
high frequencies, was found. In this case, no
signs of renal, neurological, reproductive, or
psychological problems were found. Regarding
her older sister, a fundus exam revealed bilateral
pale optic discs indicative of optic atrophy and
no changes associated with diabetic retinopathy.
She wasn’t accessible for a second assessment,
despite our suspicions that she could have
Wolfram syndrome.
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This study used de-identified data and was
considered exempt from human protection
oversight by the institutional review board.
Informed consent to participate was obtained
from the patient.

Discussion

In the early phases of the illness, wolfram
syndrome diagnosis is not  usually
straightforward. The possibility of juvenile onset
diabetes mellitus and an atrophying optic nerve
is the suspicion. According to previous literature
2, these two characteristics are rather stable
(99% for DM and 97.5% for optic atrophy), in
contrast to the other signs and symptoms, which
are highly varied in terms of age of start and
severity. Before the age of ten, non-immune type 1
diabetes usually manifests as Wolfram syndrome.
Diabetes mellitus linked with wolfram syndrome
has the same clinical characteristics as type 1
diabetes mellitus. However, the main distinction
between autoimmune diabetes and typical type
1 diabetes mellitus is that the former lacks a
particular immune or genetic component. The
fact that glycemic control is simpler to achieve
in wolfram syndrome is another significant
distinction from type 1 diabetes mellitus as a
whole 1. Except in extremely rare circumstances,
wolfram syndrome does not typically exhibit
any symptoms of diabetic retinopathy.’?
Diabetic retinopathy was uncommon and, when
it was present, proceeded more slowly than
anticipated in patients with long-term diabetes
mellitus (>15 years). The frequency of diabetic
retinopathy in wolfram syndrome was 8%.”® The
more manageable nature of diabetes mellitus in
wolfram syndrome may have contributed to the
previous study’s finding that diabetic retinopathy
is on the decline 78, There have been reports of
a few more severe proliferative retinopathies.
Here, we present the case of a patient with
wolfram syndrome who was diagnosed 27 years
after developing insulin-dependent diabetes at
the age of 8. At the age of 27, she experienced
preretinal hemorrhage in her right eye as well as
proliferative diabetic retinopathy in both of her
eyes. She had laser therapy (also known as pan
retinal photocoagulation). Optic nerve atrophy,
a defining feature of Wolfram syndrome, often
began before the age of 15. The average age of the
patients was 13.1, with arange of 6 to 30 years.” 12
Optic atrophy was the first presenting symptom
in just 9% of wolfram syndrome patients . Optic
atrophy often results in a fairly severe vision
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impairment, with young adults having visual
acuities between 20/200 and 20/400. Total
blindness in wolfram syndrome is uncommon,
and it takes seven years for considerable vision
loss to be considered legally blind. Severe axon
loss and demyelination of the optic nerve, chiasm,
and tracks are the main causes of blindness. The
vision issues in our situation began at a young
age of seven. At the age of 18, the patient was
identified as having bilateral optic nerve atrophy:.
She was legally blind at the age of twenty-seven
and had the greatest corrected visual acuity of
counting fingers at a distance of two meters.
Rarely is the occurrence of lens opacity linked
to wolfram syndrome mentioned in literature.
There are succinct and cryptic statements that
fail to identify a specific kind of lens opacity *. At
the age of 27, we discovered lens opacity in both
of our patient’s eyes, which was characterized as
looking like powder. One instance with the same
kind of lens opacity has been documented in the
literature.® Wolfram syndrome does not always
include diabetes insipidus, and symptoms
typically appear in the second or third decade
(between 3 and 40 years old) and are often
brought on by central origin abnormalities rather
than nephrogenic causes. The atrophy and gliosis
of the whole supraoptic and paraventricular
neurohypophysaroious system, which results
in a deficit in vasopressin, which is responsible
for the concentration of urine, was shown by
histological and clinical investigations to be the
cause of this problem.%!113 This patient’s modest
polyuria and polydipsia, two signs of diabetes
insipidus, first appeared when she was twenty
years old. At age 27, she began to experience
mild symptoms like polyuria, polydipsia, and
nocturia. Clinical and biochemical tests, such as
urine and serum osmolality measurements as
well as the water-deprivation test, all supported
the diagnosis of central origin diabetes insipidus.
Due to the fact that it has no impact on voice
frequencies, sensorineural hearing loss is often
not apparent in adolescents and young adults.
When an audiogram revealed severe high
frequency loss without any symptoms, as we saw
in our instance, it might be a useful diagnostic
tool. These individuals’ deafness is neurological
in nature, affecting the auditory nerve and
its central route. Degenerative atrophy of the
vestibulocochlear nuclei and inferior colliculi
causes a reduction in auditory perception rather
than a problem with sound transmission to the
nerve.>!! The majority of the cases have high
frequency hearing loss, which, while it does
not affect the ability to hear voices, may have
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important implications for career counseling.®

In this instance, the patient denied having
any hearing issues. However, as was mentioned
above, she had a strong family history of hearing
loss in her older sister. The audiogram in our
situation, which was typical for medium to high
frequency hearing loss, revealed sensorineural
hearing loss. Urinary tract abnormalities,
hypogonadism, complications of the central
nervous system such ataxia and nystagmus, and
mental disorders are prone to develop as people
age and should be tested for on a regular basis.
In these patients, the median death age is 28
years, and up to 60% of cases pass away by the
time they are 35 years old.”® Following brain
stem atrophy, central respiratory failure is the
primary cause of death. Unfortunately, there is
currently no cure for Wolfram syndrome patients
to stop the underlying neurodegenerative
process. The significant differential diagnoses
for wolfram syndrome that need to be ruled out
are Friedreich’s ataxia, Leber’s hereditary optic
atrophy, and Behr’s optic atrophy:.

Bilateral optic nerve atrophy is a pathological
disorder characterized by the progressive
degeneration of the optic nerves, resulting in
the impairment or loss of visual function. The
process of establishing a definitive diagnosis
encompasses a comprehensive approach
that includes clinical evaluation, assessment
of medical history, and utilization of several
diagnostic techniques such as Visual Field
Testing, Visual Acuity Testing, Ophthalmoscopy/
Funduscopy, Optical Coherence Tomography,
and Magnetic Resonance Imaging.

In conclusion, anyone who has bilateral
optic nerve atrophy and insulin-dependent
diabetic mellitus during the first three decades
of life should be evaluated for the possibility of
Wolfram syndrome. An extremely uncommon
consequence of wolfram syndrome is micro
vascular diabetes. Improved survival rates and
quality of life may result from early diagnosis,
treatment,and preventionofmajorconsequences.
The comprehensive documentation of the
patient’s diagnostic process, encompassing
the encountered problems in determining the
etiology of optic nerve atrophy and hearing loss,
can aid healthcare professionals in enhancing
their diagnostic methodologies and exploring a
wider spectrum of potential causative elements.
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