Majalah Kedokteran Bandung (MKB)

RESEARCH ARTICLE

pISSN: 0126-074X | eISSN: 2338-6223
https://doi.org/10.15395/mkb.v56.3528
Majalah Kedokteran Bandung. 2024;56(2):73-79

Received: August 18, 2023
Accepted: December 28, 2023
Available online: June 30, 2024

Medical Student Performance in Diagnosing Common Findings of CT Scan
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Abstract

Diagnostic radiology is a key diagnostic tool in many different conditions and ccrucial for monitoring, treating,
and predicting outcomes. Accurately interpreting basic radiological images is a paramount skill for medical
professionals. Therefore, this study aimed to assess clinical-phase medical students and interns' knowledge
on evident findings on CT scans. This observational cross-sectional study was conducted in a single region in
Saudi Arabia from May 2022 to December 2022. An electronic questionnaire were used to collect data. Twenty-
one radiograph-based questions were used, for which students were asked to provide the best diagnosis and
report their confidence for each question. Ethical approval was obtained. A convenience sampling technique
was used to recruit the participants and SPSS were used for data analysis. Two hundred fifty-two medical
students were included, with a mean age of 23.02 (SD=1.52) year. Of those, females comprised 65.1% and
86.1% of the total participants were in the clinical year. Most students with above-average knowledge were
internship students (37.1%) compared to 9.7% among clinical year students (p=0.001). In addition, students
with average knowledge had a higher level of confidence (7.62/10) compared with students with average
knowledge (5.24) and students with below-average knowledge (5.24 and 5.057, respectively; p=0.001). In
conclusion, the high percentage of incorrect responses reported by the current study reflects a strong deficit
in the baseline CT knowledge among medical students. Further interventions are necessary to ensure better

radiographic education for future physicians.
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Introduction

Advanced imaging technologies have
dramatically improved the quality of medical
care for patients. In general, medical imaging
approaches can be split into two categories: (a)
anatomical consideration and (b) technical and
physiological consideration.! Medical students
need to be more educated about radiology
because it is a valuable tool for diagnosing and
treating diseases in patients of all ages.

The overuse of imaging is a clear indication
of its inappropriate and unnecessary application
in healthcare, and it is crucial to note that even
low doses of radiation exposure from imaging
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can significantly raise the risk of cancer?? In
Australia, diagnostic imaging is responsible for
around 1.3% (430 cases per year) of cancer
risk by the age of 75.* One of the main reasons
for overuse of medical imaging is the lack of
knowledge among physicians regarding the
safety and appropriate use of imaging. Research
has shown that physicians’ inadequate expertise
in determining the most suitable radiological
tests is resulting in unnecessary interventions
on patients.>>® It is crucial for physicians to be
educated on the appropriate utilization, safety,
protection, and risks of radiology to ensure
optimal patient care.

Several research studies have been done
to assess medical students’ knowledge of
X-ray findings. A study conducted in Jordan
involving 530 participants focused on critical
X-ray findings and revealed that only 139
(26.2%) respondents answered the questions
correctly.” In addition, in a cohort study that
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evaluated the knowledge of medical students in
CT scans of traumatic injuries, it was found the
senior medical students answered questions
correctly (mean 4 out of 10) compared to their
junior medical students.® Another study at the
University of Kansas School of Medicine-Wichita
(KUSM-W) found that clinical medical students
needed more knowledge of life-threatening
CT images, as they could not diagnose and
treat the majority of scans correctly. Therefore,
they suggested that medical students’ current
standards for radiographic education should be
reviewed and revised.’

The radiology course offered at Qassim
University Hospital extends over two weeks.
Topics covered in the first week are chest,
cardiovascular, musculoskeletal and spine
imaging while in the second week body,
neurology, pediatrics, breast, and nuclear
imaging. The course contents are lectures, Case
Discussions, Hot seats as well and rounds in
the Radiology Department at Qassim University
Hospital.

However, there are almost no studies
conducted in Saudi Arabia on the ability of
medical students to diagnose common CT scan
findings. Therefore, this study aims to assess the
performance of clinical phase medical students
and interns in identifying and diagnosing
frequently encountered CT scan findings in
Qassim University Hospital. The study results
will be used to identify areas where the students
need further training in radiology. The study will
also provide valuable information on the current
standards of radiology education in Saudi Arabia.

Methods

This study is a cross-sectional, self-administrated
electronic questionnaire that was distributed to
clinical phase medical students and all interns
who studied in Qassim provenance, Saudi
Arabia, from May 2022 to December 2022. The
survey included demographic data and several
questions about radiology. The questionnaire
included 21 questions, where a radiograph was
provided in each question, for which students
were asked to provide the best diagnosis.
Those questions were CT images for common
radiological specialties, including general,
neuroradiology, cardiothoracic, abdominal, and
musculoskeletal radiology. These scans are to be
frequently encountered as the students would
become fresh graduate general practitioner
physicians. For each question, students were
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asked to report their confidence in the answer
using a scale between 0 and 10, where 0
indicates not being sure, and 10 represents
complete confidence. The appropriate sample
size was calculated using the Epi-Info using a
population size of 577, with confidence limits of
5%. Therefore, the final minimum sample size
was 231. Therefore, the final minimum sample
size was 231. Study inclusion included all clinical
phase medical students and all interns of the
Qassim provenance. Non-medical students,
those in the basic year of medicine, graduated
medical students, students from outside the
Qassim provenance, and those who still need to
complete their survey were excluded from the
study. A non-probability convenience sampling
technique was used for population sample
collection. The survey was provided in English.
Ethical approval was taken from an approved
ethical committee (IRB#21-22-02). Informed
consent was obtained before the survey. Data
entry, cleaning, and coding were conducted using
MS Excel, while data analysis was performed
using SPSS statistics (Version 22; IBM Corp.,
Armonk, NY, USA).

Frequency and percent were used to describe
categorical variables, while mean and standard
deviation were used to describe the continuous
variables like age and knowledge score. To
determine the knowledge, each correct answer
was rewarded with one point. In contrast,
wrong answers were indicated as zero, and the
sum of the answers was calculated, providing
a range between 0 and 21. The study had three
classifications to classify the sample. Those with
more than 14 points (66.7 % of the questions)
were classified as above-average knowledge,
7-14 points were classified as average
knowledge, and less than 7 were classified as
below-average knowledge. The chi-square (x2)
test assessed the relationship between two or
more qualitative variables. Student t-student
test was used for comparing two quantitative
normally distributed variables, and the ANOVA
test for comparing more than two quantitative
normally distributed variables with a significant
level set at p-value<0.05.

Results

The 252 clinical-phase medical students and
interns with a mean age of 23.02 (SD=1.52)
years participated in this study. Most students
are between 22 and 25 years old (84.5%). 65.1%
of the respondents were females, and 86.1%
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Table 1 Demographic Details of the Clinical Phase Medical Students and Interns

Variable n %

Age 18-21 26 10.3
22-25 213 84.5

26-29 13 5.2

Gender Male 88 34.9
Female 164 65.1

Academic level Clinical years 217 86.1
Internship year 35 13.9
College of study Unaizah College of Medicine 74 29.4
Buraydah College of Medicine (Al-Malida) 111 44.0

Sulaiman Al Rajhi, College of Medicine 67 26.6

Cumulative GPA <3.0 4 1.6
3.00-3.49 13 5.2
3.50-3.9 54 21.4
4.0-4.49 85 33.7

4.5-5 96 38.1
Completed radiology No 132 52.4
course Yes 120 476
Knowledge Below average 37 14.7
Average 181 71.8

Above average 34 13.5

71,80%

13,50% 14,70%

above average Fverage below average

Figure 1 Distribution of Study Participants Based on Knowledge Score Category (Above Average,
Average and Below Average) of Correctly Identifying Radiological Findings
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Table 2 Correlation Between Various Demographic Factors and Level of Knowledge Score of

the Study Participants
Knowledge
Below Average Average Above Average
. 0-6 Correct 7-14 Correct 15-21 Correct
Variable
Answers Answers Answers p-value
n Row n Row n Row
% % %
Age (Mean (SD)) 22.98 22.92 %
(151) (1.57) 23.71 (1.059) 0.020
Gender Male
13 14.8 59 67.0 16 18.2
0.268
Female 24 14.6 122 74.4 18 11.0
Academic level Clinical years
34 15.7 162 74.7 21 9.7
0.000*
Internship year 3 8.6 19 54.3 13 371
College of study Unaizah College
of Medicine 10 135 52 703 12 162
Buraydah College
of Medicine (Al 13 11.7 85 766 13 117 0421
Malida)
Sulaiman Al
Rajhi, College of 14 20.9 44 65.7 9 13.4
Medicine
What is your <3.0
cumulative GPA? 1 25.0 2 50.0 1 25.0
3.0-3.49 2 15.4 11 84.6 0 0.0
0.089
3.50-3.9 10 18.5 41 75.9 5.6
4.0-4.49 17 20.0 54 63.5 14 16.5
45-5 7 7.3 73 76.0 16 16.7
“Did you complete  No
a radiology course 20 15.2 109 82.6 3 2.3 .
. . 0.000
during the medical
college? Yes 17 14.2 72 60.0 31 25.8
Confidence 5.057 (2.20)

reported being in the clinical year. 44.0% of the
students were at Buraydah College of Medicine.
Considering the GPA, more than two-thirds of the
students fall between a GPA of 4.5-5 and 4-4.49.
Less than half of the respondent completed
radiology courses during their medical college
(47.6%) (Table 1). In terms of knowledge, the
mean of correct answers was 10.79 out of 21
questions per student, i.e., average level of
knowledge (SD=3.4) (Figure 1). The category of
knowledge scores between (0-6), (7-14), and
(15-21) was labeled as below average, average,
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and above average respectively.

For each question, the confidence of the
correct answer was assessed; the mean
confidence rate of all questions was 5.54
(SD=2.09). In addition, students with above-
average knowledge were older than those in
the younger age group who had below-average
knowledge (p=0.007). In terms of above-average
knowledge, male students had 18.2% while
female students had 11% (p=0.268). A higher
percentage of students with above-average
knowledge was found among students during
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Table 3 Comparison of Mean Knowledge Score of The Study Participants Based On

Subspeciality
General Variables and Standard .. .
subspecialties in Radiology Mean Deviation Minimum Maximum
Age 23.03 1.52 20.00 29.00
Correct answers 10.80 3.41 2.00 21.00
Confidence 5.54 2.09 1.00 10.00
General Radiology 94 .62 .00 2.00
Neurology 2.04 1.17 .00 4.00
Cardiothoracic 2.96 1.52 .00 6.00
Abdominal 3.16 1.39 .00 6.00
Musculoskeletal .34 48 .00 1.00
Head and Neck 1.02 0.598 0.00 2.00

their internship year compared to those during
their clinical years (p=0.001). Higher knowledge
was found among students of Unaizah College of
Medicine. Completing the radiology course was
associated with better knowledge, where 25.8%
of those who reported completing the course
had above-average knowledge compared with
2.3% among those who did not complete the
course (p=0.0001). Finally, this study assessed
the confidence of each group. This study found
that the higher the level of knowledge of the
correct answers, the higher the confidence, as
the students who got above average answers had
mean confidence (7.62/10) compared with 5.24
in students with average knowledge and 5.057
in students with below-average knowledge
(p=0.001) (Table 2).

In terms of analysis per subspeciality, there
is medium to high knowledge in abdominal
radiology, neurology, and head and neck, while
low knowledge of students in Musculoskeletal
radiology (Table 3).

Discussion

The study included 252 clinical-phase medical
students and interns, most of whom were
female and in their clinical years. They scored
an average of 10.79 out of 21 on a knowledge
test, indicating an average level of knowledge.
Older students tended to have higher knowledge
levels than younger ones with below-average
knowledge. Male students showed a slightly
higher proportion of above-average knowledge
compared to females. A substantial association
was found between completing radiology courses
during medical studies and higher knowledge
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levels. The stark contrast in knowledge between
those who completed such coursesand those who
did not underscores the critical role of formal
radiology education in enhancing understanding
among medical students.

In the literature, many studies were
conducted to assess the competency of reading
chest X-rays among practicing physicians,
including residents and fellows!%-'2 however,
fewer studies focused on medical students.’>!* In
the current study, it was found that only 13.5%
of the medical students had above-average
knowledge of CT images, with mean correct
answers of 10.80 per student (accuracy rate of
53.9 %). Additionally, a previous study reported
thatthe medical students’ accuracy rate generally
ranged between 12.5% and 25.3% considering
interrupting life-threatening conditions on
X-ray.” This low accuracy reported in our study
and some previous studies indicated the need to
improve medical colleges’ radiological curricula
rotations. The ineffective training in radiographic
interpretation could lead to difficulties in
interpreting the patients’ radiographs among
medical practitioners; therefore, there is a need
to focus on the radiology course during the
medical training, 131°

Moreover, the current study showed that
students in the internship year and those
who completed radiological courses had a
significantly higher level of knowledge. In
addition, the current study did not find any
significant correlation between the student’s GPA
and their accuracy in interrupting the CT scans.
This is similar to the results of Samara et al., who
reported that the total score of the students did
not significantly relate to the GPA.” This result
indicates that the low accuracy of interrupting CT
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scans is not related to the academic performance
of the students during medical school.

Furthermore, the study revealed an intriguing
relationship between knowledge levels and
confidence in identifying radiological findings.
Students with above-average knowledge
exhibited significantly higher confidence in
their answers compared to those with average
or below-average knowledge. This suggests
that increased proficiency correlates positively
with self-assurance in this domain. Many
previous studies showed that higher confidence
is associated with the ability to make correct
decisions,and atthe same time, higher knowledge
is associated with higher confidence.'*-8

Integrating the appropriate radiological
training courses among medical students during
their education has long been a source of debate.’
This debate may be because of the increase in
the use of diagnostic imaging over the previous
few decades, which is expected to continue.
According to different studies, it has been found
that medical students feel that training helps
them increase their ability to diagnose common
abnormalities.!

Understanding the nuances of radiological
education within medical curricula is pivotal.
Tailoring educational strategies to strengthen
radiology courses, potentially through increased
exposure, hands-on training, or interactive
learning methods, may significantly impact
students’radiological proficiency and confidence.

This study had some limitations, including the
dependence on a self-reported questionnaire,
which may be associated with some personal
bias as some participants may report higher
GPAs than their real GPA, which may cause a
non-significant difference in their knowledge
depending on their GPA. Moreover, the non-
probability convenience sampling technique
makes it hard to collect a sample that is fully
representative of the population being studied,
as getting responses only from the participants
who are most accessible to contact and recruit
leaves many respondents.?’ On the other hand,
the current study has the advantage of being
the first to assess the competency of reading CT
images among medical students in the Qassim
region of Saudi Arabia.

In conclusion, the high percentage of
incorrect responses reported by the current
study reflects a strong deficit in the baseline
CT knowledge among clinical-phase medical
students. If more than half of the students are
expected to identify these images correctly, other
interventions are necessary to ensure better
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radiographic education. Notably, completion of
a radiology course correlated positively with
higher radiological knowledge. Importantly,
a strong correlation existed between higher
knowledge levels and increased confidence in
correctly identifying radiological findings. These
findings underscore the importance of targeted
educational strategies to enhance radiology
education among medical students, potentially
boosting both knowledge acquisition and
confidence levels in this critical field.

This study argues that the current standards
for radiographic education among clinical-phase
medical students should be re-evaluated and
include radiology in different courses.
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Abstract

Gingivitis inflammation triggered by microbial biofilms is one of the detrimental causes of periodontal diseases.
When a periodontal disease occurs, tooth decay becomes inevitable, and can pose a serious threat to oral
health, requiring appropriate treatment. Inflammation in periodontitis is mainly caused by oxidative stress;
hence, antimicrobial and antioxidant-based therapies are suggested for periodontitis. Sappan wood is well-
known for its brazilin compounds, which have the potential as herbal medicines and antibacterial agents to
fight oral pathogens with minimal side effects. This study aimed to examine the antimicrobial and antioxidant
activities of sappan wood extract (SE) as a candidate agent for preventing periodontal diseases. This study
was conducted at Maranatha Christian University, Sekolah Tinggi Farmasi Indonesia, and Aretha Medika Utama
from January-April 2023. The sappan wood was extracted using ethanol 96% and the antimicrobial evaluation
was done by calculating the total colony of P. gingivalis while the antioxidant activity was evaluated by ABTS,
H,0,, and FRAP Assays. This study revealed that SE was significantly effective in reducing the total colony of P.
gingivalis up to 0 CFU/mL. The highest antioxidant activity of SE was found in 100 ug/mL with IC_; 19.06 pg/
mlL for ABTS, 90.99 ug/mL for H,0,, and 564 uM Fe (II) for FRAP. Thus, SE presents its strong antimicrobial
and antioxidant activity potentials by in vitro evaluation that could be analyzed further for its utilization as
a periodontal-preventing agent. This study also provides basic information for future implication of sappan
wood extract as ingredients for dental care products.

Keywords: Antimicrobial, antioxidant, brazilin, periodontal diseases, sappan wood

Introduction

Periodontal diseases is one of the most common
polymicrobial infections in humans, and they can
progress and cause gum recession, bone damage,
soft tissue damage, gradual osteoporosis, and
tooth loss.! The first stage of periodontal disease
is gingivitis, gingivitis is an inflammation of the
gingiva tissue driven by microbial biofilm on the
teeth and gingiva.? Chronic bacterial colonization
by some pathogenic microorganisms, along
with a self-destructive host inflammatory
response, results in soft tissue deterioration
and bone loss around the tooth. Porphyromonas
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gingivalis has been widely studied among
bacteria and is considered to be responsible
for the development of periodontal disease®.
Destructive disease development appears to be
influenced by a dysfunctional host response to
the sub-gingival dental plaque. Much evidence
has revealed that oxidative stress is associated
with the-pathogenesis of periodontitis.* Dental
plaque contains bacteria that cause the release
of proinflammatory cytokine and the production
of reactive oxidative stress (ROS). The excess
production of ROS has harmful effects on the
tissue structure.®> Therefore, an antioxidant
to counter the excess ROS production and
an antimicrobial agent against the bacteria
are needed to help enhance the treatment of
diseases’ development.

A main preventive strategy for chronic
periodontitis is the prevention of gingivitis,

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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which entails delaying the development of the
microbial biofilm and/or regularly removing
it.2 Proper preventive treatment can help to
suppress the cases of periodontal disease.
Natural medicine has gained a lot of interest as a
periodontitis prevention agent. Natural products
show excellent characteristics such as diversity
of chemical and biological properties and less
toxicity. As a result, they are promising leads for
the discovery of new medications.

Sappan wood (Caesalpinia sappan L.) or
“Kayu Secang” in Indonesia is one plant that is
utilized as a medicine to treat various diseases.
C. sappan is a member of the Caesalpiniaceae
family with an orange-red hard heartwood and
a spiny trunk that, in addition to being used in
turnery, produces a red dye.® The phytochemical
compounds in sappan wood play a major role in
its biological activity. The phytochemical analysis
conducted by Widowati showed that sappan
wood extract presents a high concentration of
flavonoids, terpenoids, and phenols.” Amongst
all, brazilin is the main compound present in
sappan wood. Numerous studies have revealed
that sappan woods possess various biological
properties such as antioxidant, and antimicrobial
against streptococcus pneumonia.*’

Therefore, this study aims to examine
the antimicrobial activity using total plate
count (TPC) and antioxidant activity using
2,2’-azinobis-(3- ethylbenzothiazoline-6-
sulfonate (ABTS), hydroperoxide (H,0,), and
ferric reducing antioxidant power (FRAP) assays
of Sappan wood Extract (SE) against P. gingivalis.

Methods

This study was an experimental laboratory
method. This research was conducted from
January 2023 to April 2023 in Maranatha
Christian University, Sekolah Tinggi Farmasi
Indonesia (STFI) and Aretha Medika Utama,
Biomolecular and Biomedical Research
Center Bandung. The Sappan wood (C. sappan
L) extraction method used the maceration
technique. The fresh sappan wood was dried and
extracted using 96% ethanol. A total of 1 kg of
ground sappan wood with a size of 60 mesh was
immersed for 24 hours in 5 L of ethanol 96%.
The filtrate was collected, then the sappan wood
pulp was added with 5 L of ethanol, which was
done up to 4 times immersion. The filtrate was
evaporated to obtain sappan wood extract (SE).°
To examine the antimicrobial activity of P
gingivalis, broth microdilution and total plate
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count (TPC) were used. P gingivalis (ATCC®
33277™) was obtained from Aretha Medika
Utama and was cultured prior to testing. For
broth microdilution assay, a total of 100 pL
of bacterial inoculum and 100 pL of Mueller
Hinton Broth (MHB) (Himedia, M403-500G)
were added to the wells to produce growth
control. Subsequently, 100 uL. MHB and 100 pL
working solution for each concentration of the
sappan woods extract were added to the well
as a blank. Afterwards, 0.2% chlorhexidine
(Minosep,11115) was added for the control well.
Chlorhexidine was used as the positive control.
The plates were placed at 37°C for 24 hours. For
the total plate count assay, 100 pL of a 24-hour
bacterial culture from broth microdilution assay
was subjected to serial dilutions of 102 to 10
using PBS. A total of 100 pL of the dilution was
plated on a Petri dish, and Mueller Hinton Agar
(MHA) (Himedia, M096-500G) was added. The
Petri dishes were placed in an incubator for 24
hours at 37°C. The Colony was formed after 24
hours and a colony counter (Funke Gerber 8500)
was used.!!

The ABTS assay was performed to examine
the antioxidant activity. Briefly, In the sample
well and the well blank, a total of 2 pL of the
SE was added. In the sample well and control
well, a total of 198 uL, 200 pL of ABTS reagent
was added. For the blank well, 198 uL of
DMSO (Merck, 1029522500) was added. The
microplate was incubated for 6 minutes at 37°C.
A microplate reader was used to measure the
absorbance at A=745 nm. The ABTS reducing
activity was calculated using the equation:!?

ABTS activity (%) === x 100

A: Control Absorbance
B: Sample Absorbance

The materials used in FRAP antioxidant assay
included acetate buffer (pH 3,6), FeCI3 (Sigma-
Aldrich, 12322-2.5L), and 2,4,6-Tripyridyl-s-
Triazine (Sigma-Aldrich, 3682-35-7). Sappan
wood extract was diluted to obtain the final
concentration at 1.56, 3.13, 6.25, 12.50, 25, 50,
and 100 pg/mL. As much as 7.5 pL of the SE
was placed in the sample well and well blank.
A total of 142.5 pL. FRAP reagent was added to
the sample well (SE). 142.5 pL of sample solvent
(DMSO Merck, 1029522500) was added to the
well blank. The microplates were next incubated
for 6 minutes at 37°C. The absorbance was
measured at A=745 nm. The following equation
was used to determine the reducing activity.'3:
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FRAP activity = *‘A%E x 100

A: Control Absorbance
B: Sample Absorbance

The materials used in the H,0, assay included: 1
mM ferrous ammonium sulfate (Sigma 7783859),
dimethyl sulfoxide (DMSO) (Merck 1.02952),
1,10-phenanthroline (Sigma 131377), sulfuric
acid (Merck 109981), hydrogen peroxide (Merck
1.08597.1000), and deionized water (ddH,0).
A total of 60 pL samples were added to the 96-
well plate. Ferrous ammonium sulfate (12 pL in
total) was added to the control well plate and the
sample well. DMSO was added to the well blank
(90 puL) and to the well control (30 pL). A total
of 3 uL of H,0, 5 mM reagent was added to the
well sample and incubation was carried out for
5 minutes in a dark place at room temperature.
Afterward, 75 uL of 1 mM 1,10-phenanthroline
was joined to both the sample and blank wells.
The plate was left in a dark place at room
temperature for 10 minutes. The absorbance
was measured at A=510 nm, and the absorbance
values were used to calculate the scavenging
activity using the calculation.'s:

A—B
A

H20; activity (%6) = x 100

A: Control Absorbance
B: Sample Absorbance

The research was conducted in three replicates.

(A)

150000-
100000=

50000+

Total Colony (CFU/mL)

The concentrations used for both assays were
obtained from carried out optimation. To
analyze the antimicrobial (total colony) and
antioxidant activities of sappan wood extract, a
One-way ANOVA and Tukey HSD post hoc were
used to interpret the data with p<0.05. The
mean * standard deviation was used to express
quantitative data. IBM SPSS Statistics v.25 was
employed for all statistical analyses (IBM Corp.,
Armonk, NY, USA).

Results

The antimicrobial activity of SE towards the total
colony of P. gingivalis is shown in Figure 1. The
results demonstrate that SE significantly reduces
the total colony of P. gingivalis compared to other
groups (p<0.05). The lowest concentration of SE
(12.5 pg/mL) had the highest total colony count
124.33x10® CFU/mL among the treatments
and it gradually decreased followed by a higher
concentration. The most effective concentration
was found in 1600 pg/mL with 0 CFU/mL. SE at
1600 pg/mL showed equivalent results with the
positive control (Chlorhexidine 0.2%) that also
exhibited 0 CFU/mL. This means that SE inhibits
the growth of P, gingivalis.

The effects of SE on ABTS Reducing Activity
are presented in Figure 2. Based on the result, it
is evident that SE’s antioxidant-reducing activity
is closely related to the sample’s concentration.
The highest ABTS-reducing activity in SE was
observed at a concentration of 100 pg/mL

1\ \'% A\ vl Vil

Treatment

Figure 1 The Effect of Various Concentrations of SE toward Total Colony of P. gingivalis
*Data presented as mean * standard deviation, the test was performed in three replicates. Different codes
(a, b, ¢, d, e, f, g) show significant differences among concentrations. (I) 12.5 pg/mL, (II) 25 pg/mL, (I1I)
50 pg/mlL, (IV) 100 pg/mL, (V) 200 pg/mL, (VI) 400 pg/mlL, (VII) 800 pg/mL and (VIII) 1600 pg/mL SE

concentration
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Table 1 IC_ value of sappan wood extracts on ABTS and H,0, Antioxidant Assay

Linear

Assay Regression R2 IC,, (ng/mL)
ABTS y=0.6018x + 38.529 0.99 19.06 + 0.50
H,0, y=0.3148x + 21.026 0.99 90.99 +0.91

* Linear regression was used to determine the coefficient of regression (R2) and the IC value.

(98.58%), with significant differences (p<0.05)
among the treatments.

The FRAP-reducing activity is displayed
in a concentration-dependent manner. The
lowest FRAP-reducing activity was observed
at a concentration of 1.56 pg/mL for SE, with

E

150 =

100+

ABTS Reducing Activity (%)
tn
S
1
w

[=]
L

a reducing activity of 157.33 uM Fe(1I). The
highest FRAP-reducing activity was observed at
100 pg/mL (Figure 3). However, no significant
differences were found in the FRAP-reducing
activity in concentrations of 3.13 pg/mL and
6.25 pg/mL. Significant differences were then

v Vi vl

sample concentration (pg/mL)

Figure 2 The Effect of Various Concentrations of SE toward ABTS-Reducing Assay
*Data presented as mean * standard deviation, the test was performed in three replicates. Different codes
(a, b, ¢, d, e, f) show significant differences among concentration. (I) 1.56 pg/mL, (II) 3.13 pg/mL, (III) 6.25
pg/mlL, (IV) 12.50 pg/mL, (V) 25 pg/mL, (VI) 50 pg/mL, (VII) 100 pg/mL SE concentration

E

@®

[=]

o
1

D

[=]

o
1

400+

200+

Fe (Il) Concentration (uM)

o
L

| Il 1l v \% Vi Vil

sample concentration (ng/mL)

Figure 3 The Effect of Various Concentrations of SE on FRAP-Reducing Assay

*Data presented as mean + standard deviation, the test was performed in three replicates. Different codes (a,
b, ¢, d, e) show significant differences between concentration. (I) 1.56 pg/mL, (II) 3.13 pg/mL, (I1I) 6.25 pg/
mL, (IV) 12.50 pg/mL, (V) 25 ug/mL, (VI) 50 pg/mL, (VII) 100 pg/mL SE concentration

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024 83



VK Sugiaman et al.: Antioxidant and Antimicrobial Potential of Sappan Wood Extract against Porphyromonas gingivalis

>

N

[=]

[=}
(]

150

100

H,0, Scavenging Activity (%)
(4.
o
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v \% Vi Vil

sample concentration (ng/mL)

Figure 4 The Effect of Various Concentrations of SE toward H,0, Scavenging Assay

*Data presented as mean * standard deviation, the assay was done in triplicate. Different symbols (a, b, c,
d, e, f, and g) show significant differences between concentration. (I) 1.56 pg/mlL, (1I) 3.13 pg/mL, (III) 6.25
pug/mlL, (IV) 12.50 pg/mL, (V) 25 pg/mL, (VI) 50 pg/mL, (VII) 100 pg/mL. SE concentration

observed in 12.50 pug/mL (p<0.05).

The effect of SE on H,0, Scavenging Assay is
seen in Figure 4. The SE significantly (P<0.05)
scavenged the H,0, free radicals. The strongest
H,0, scavenging activity was found in the
concentration 100 pg/mL with 145% scavenging
activity. These findings indicate that sappan
wood extract can scavenge the free radical in the
H,0, assay.

The inhibitory concentration of SE was
evaluated using the ABTS and H,0, assays, as
presented in Table 1. The ICsq value was used
to determine its antioxidant activity. Based on
this study, it was found that sappan wood extract
exhibits strong antioxidant activity (<50 pg/mL)
in the ABTS reducing assay compared to H,0,
scavenging assay. However, in both assays, SE
is still categorized as having strong antioxidant
activity, as indicated by its ICs, value (<50-100

ug/mkL).

Discussion

Around 20 and 50 percent of people worldwide
are affected by periodontal diseases, which is
common in both industrialized and developing
nations.'* Periodontal disease is then associated
with several diseases such as cardiovascular
disease, metabolic disease, chronic kidney
disease, rheumatoid arthritis, cancer, respiratory
diseases, and deterioration of cognitive
ability.’® Public health issues arise because of
the high frequency of periodontal disease in
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adults, adolescents, and the elderly. To prevent
periodontal diseases, the utilization of active
ingredients derived from natural sources, such
as plants, is currently popular. Researchers
have studied a variety of plants that use to
could be utilized as materials for traditional
medical medicines for dental care. The biological
activities of C. sappan including its antioxidant'®,
anti-inflammatory, and antibacterial® activities
have been extensively studied, but there have
only been a few studies on how to prevent
oral infections. Further scientific information
on C. sappan wood extracts’ antibacterial and
antioxidant activity against Porphyromonas
gingivalis is provided in the current study.

The results of this study reported that SE
showed its antimicrobial activity significantly
by inhibiting the growth of P. gingivalis (Figure
1). SE antimicrobial activity was evaluated using
the total plate count method to calculate the total
colony of P. gingivalis. The total colony value of
P, gingivalis indicated that the sappan extracts
were more effective as bactericidal at higher
concentrations. This result is in line with Bukke
etal, 2015 reported that methanol, aqueous, and
petroleum ether extracts of heartwoods, bark,
and leaves of C. sappan demonstrated inhibition
against bacteria in concentration dependent-
manner.'’

The presence of phytochemical constituents
in C. sappan heartwood has been shown to
have antibacterial effects, as evidenced by the
inhibition of bacterial growth. Another study
reported that C. sappan exhibited antibacterial
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effects against Streptococcus mutans and
Enterococcus faecalis, as well as anticancer
activity against A549 lung cancer with an IC_;
value of 90,01pg/mL.*® Moreover, a different
study documented that pasteurized milk with
added SE demonstrated antimicrobial activity by
inhibiting bacterial growth to a level of 3.04 log
CFU/mL.!* This study also shows comparability
with another study® that demonstrated C. sappan
antibacterial activity against Pgingivalis. C.
sappan extract is reported to exhibit inhibition
against S. mutans with a MIC value of 1.95 mg/
mL and MBC values of 62.5 mg/mL.**

Therefore, SE can combat pathogenic
organisms without affecting the tissue structure,
which is believed to be a primary cause of
periodontal disease. Although this study
exhibited equivalence with several prior studies,
this study was hindered by some limitations
because Minimum Inhibition Concentration
(MIC) and Maximum Bactericidal Concentration
(MBC) of the extracts haven’'t been able to be
investigated.

To assess the antioxidant activity of SE,
the ABTS, FRAP, and H,O, assays were used.
SE demonstrated antioxidant activity in a
concentration-dependent manner.?*® The ABTS
reduction test assesses the ability of antioxidant
compounds to prevent the generation of ABTS+
radical cations. This study showed that SE has a
high antioxidant activity in scavenging the free
radicals of ABTS and H,O with IC,; values of
19,06 pg/mL and 90.99 pg/mlL, respectively, as
seen in Table 1. The IC, value of a compound is
classified into three categories: IC, value <50 pg/
mL is considered a very strong antioxidant, IC,
50-100 pg/mL is strong, IC,, 100-150 pg/mL is
moderate, and IC, ) 151-200 ug/mL as weak.*!
These results are consistent with a previous
study reported that the ethanol extract of C.
sappan has very strong activity using ABTS assay
with an IC, value close to Trolox as a comparison
(26.70 ppm and 19.38 ppm, respectively), both
of which are less than 50 ppm.??

In the FRAP assay, antioxidant compounds
were tested for their ability to stabilize free
radicals by donating electrons and converting
Fe3+ to Fe2+. The absorbance value can be used
to determine antioxidant activity and represents
the amount of Fe2+ that has been reduced.?® The
results showed that the highest FRAP-reducing
activity was found in 564 pM Fe(II). A previous
study reported that ethanolic extracts of sappan
woods exhibited strong FRAP activity with
IC,, 11,37 ppm.** The first defense mechanism
carried out by antioxidants is to suppress the
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formation of free radicals or oxidative stress in
the body, neutralize free radicals, or enhance the
ability of enzymes.*

Besides microbes, oxidative stress is one
of the causes that is also associated with the
etiology of periodontitis. The development of
damaged tissues in periodontal disease seems
to be driven by an abnormal cellular response
to sub-gingival bacterial biofilm. The persistence
of dental plaque in the periodontal pocket
results in the mobilization of leukocytes and
polymorphonuclear neutrophils (PMNs) from
the blood circulation to the site of infection.’
However, an over-activated of PMNs leads to
excess production of reactive oxidative stress
(ROS), which can damage the structure of
periodontal tissue. The antioxidant status in
periodontitis patients is important.* Therefore,
antioxidants agents are needed to counter the
harmful effects of ROS.

In addition, there are synergistic effects
between the antimicrobial and antioxidant
properties of SE due to its active compound
present in the extracts. It has been observed
that the presence of compounds like flavonoids
and terpenoids, especially Brazilin in SE, is a
possible reason for its scavenging effectivity and
free radicals reducing activity.?® Brazilin is the
primary chemical compound found in sappan
wood that exhibits anti-inflammatory and
antibacterial properties, hypoglycemic effect,
and cell protection from oxidative stress.2?*
Another study reported that brazilin from C.
sappan extract exhibits antioxidant activity with
an EC,, of 60.5 ug/mL, antimicrobial activity
against gram-negative bacterial biofilm, and
anti-inflammatory activity by inhibiting protein
denaturation up to 61.9%.2* This suggests that
SE can act as an antimicrobial to eliminate the
bacterial biofilm and act as an antioxidant to
neutralize the excess ROS caused by microbial
biofilm as well. The differences in studies may
be caused by several factors. Several factors that
could influence antimicrobial activity capacity
were concentrations of the antimicrobial, host
factors, and bacterial condition.? The limitation
of this study emerged because it hasn’t been able
to demonstrate a DPPH antioxidant assay.

However, as a conclusion, SE has exhibited
the antimicrobial and antioxidant activity
potential to act as a natural compound against
P gingivalis. These phytochemicals are potent
as pharmaceutical compounds that have
demonstrated important biological functions,
such as antioxidant and antibacterial actions,
providing essential information for their future
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potential use as ingredients in dental care
products. Further studies are needed to conducta
comprehensive phytochemical test and evaluate
its anti-inflammatory properties, toxicity, and in
vivo effects.

Acknowledgements

The authors gratefully acknowledge Maranatha
Christian University for the research grant
(Grant of Professor Acceleration, No 007/
PRJ-GB/UKM/1/2023), which supported this
research. Special thanks are extended to Aretha
Medika Utama, Biomolecular and Biomedical
Research Center, Bandung, West Java, Indonesia,
for their facilitation and support throughout the
study. Additionally, we appreciate Sekolah Tinggi
Farmasi Indonesia Bandung for their assistance
in preparing and processing sappan wood
extract.

References

1. Rafiei M, Kiani F, Sayehmiri F, Sayehmiri K,
Sheikhi A, Azodi MZ. Study of Porphyromonas
gingivalis in periodontal diseases: A
systematic review and meta-analysis. Med
] Islam Repub Iran. 2017;31(1):355-62.
d0i:10.18869/mjiri.31.62

2. Kinane DEF, Stathopoulou PG, Papapanou
PN. Periodontal diseases. Nat Publ Gr.
2017;3(2017):1-14.

3. TribbleGD,Kerr]E, WangBY. Geneticdiversity
in the oral pathogen Porphyromonas
gingivalis: Molecular mechanisms and
biological consequences. Future Microbiol.
2013;8(5):607-20.doi:10.2217 /fmb.13.30

4. Dahiya P, Kamal R, Gupta R, Bhardwaj R,
Chaudhary K, Kaur S. Reactive oxygen species
in periodontitis. ] Indian Soc Periodontol.
2013;17(4):411-6.

5. Sczepanik FSC, Grossi ML, Casati M, Goldberg
M, Glogauer M, Fine N, et al. Periodontitis is
an inflammatory disease of oxidative stress:
We should treat it that way. Periodontol

2000. 2020;84(1):45-68. doi:10.1111/
prd.12342

6. Budi HS, Soesilowati P, Wirasti M]J.
Antibacterial activity of sappan
wood (Caesalpinia sappan L.) against
aggregatibacter actinomycetemcomitans

and porphyromonas gingivalis. Syst Rev
Pharm. 2020;11(3):349-53.

86

7. Sajjan P, Laxminarayan N, Sajjanar M, Kar PP.
Chlorhexidine as an antimicrobial agent in
dentistry-a review. Oral Health Dent Manag.
2016;15(2):93-100.

8. Mekala K, Radha R. A review on sappan
wood-a therapeutic dye yielding tree. J.
Pharmacogn. Phytochem. 2015;7(14):227-
31.

9. Widowati W. Uji fitokimia dan potensi
antioksidan ekstrak etanol kayu secang
(Caesalpinia sappan L.). ] Kedokt Maranatha.
2011;11(65):23-31.

10. Safitri R, Siahaan M, Ghozali M. Antimicrobial
activity of Sappan wood extract (Caesalpinia
sappan L.) against Streptococcus
pneumoniae. Int ] Health Sci (Qassim).
2022;6(S1):7881-96.

11. Kimestri AB, Indratiningsih, Widodo.
Microbiological and physicochemical quality
of pasteurized milk supplemented with
sappan wood extract (Caesalpinia sappan
L.). Int Food Res ]. 2018;25(1):392-8.

12. Laksmitawati DR, Pratami DK, Widowati
W, Kusuma HSW, Wijayanti CR, Rizal
R. The potency of Alpinia galanga as
natural antioxidant. Maj Obat Tradis.
2022;27(3):165-71.

13. Widowati W, Wargasetia TL, Zakaria TM,
Marthania M, Akbar RATPP, Gunadi MS, et
al. Antioxidant activity of TEMON (clitoria
ternatea and citrus sp.) as an infused herbal
tea. Maj Obat Tradis. 2022;27(1):32-40.

14. Nazir MA. Prevalence of periodontal disease,
its association with systemic diseases
and prevention. Int ] Health Sci (Qassim).
2017;11(2):72-80.

15. Nazir AM. ePortfolios: Anew peerassessment
technology in educational context. Int ]
Health Sci (Qassim). 2017;1(2):360-3.

16. Setiawan F, Yunita O, Kurniawan A. Uji
aktivitas antioksidan ekstrak etanol kayu
secang (caesalpinia sappan) menggunakan
metode DPPH, ABTS dan FRAP. Media Pharm
Indones. 2018;2(2):82-9.

17. Bukke AN, Hadi FN, Produtur CS. Comparative
study of in vitro antibacterial activity of
leaves, bark, heart wood and seed extracts
of Caesalpinia sappan L. Asian Pacific ] Trop
Dis. 2015;5(11):903-7.

18. Juwitaningsih T, Syahputra N, Eddiyanto
E, Windayani N, Rukayadi Y. Antibacterial
and anticancer activities of acetone
extract Caesalpinia sappan L. al-Kimiya.
2023;9(2):82-8.

19. Hemthanon T,
Antibacterial

Ungcharoenwiwat  P.
activity,  stability, and

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024



20.

21.

22.

VK Sugiaman et al.: Antioxidant and Antimicrobial Potential of Sappan Wood Extract against Porphyromonas gingivalis

hemolytic activity of heartwood extract
from Caesalpinia sappan for application
on nonwoven fabric. Electron ] Biotechnol.
2022;55(2022):9-17.

Al-Salahi R, Anouar EH, Marzouk M,
Taie HAA, Abuelizz HA. Screening and
evaluation of antioxidant activity of some
1,2,4-triazolo[1,5-a] quinazoline derivatives.
Future Med Chem. 2018;10(4):379-90.
doi:10.4155/fmc-2017-0224

Widyasanti A, Rohdiana D, Ekatama N.
Aktivitas antioksidan ekstrak teh putih
(Camellia sinensis) dengan metode DPPH
(2,2 difenil-1-pikrilhidrazil). ] Fortech.
2016;1(1):1-9.

Setiawan F, Yunita O, Kurniawan A. Uji
aktivitas antioksidan ekstrak etanol kayu
secang dan FRAP. Media Pharm Indones.

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

23.

24.

25.

2018;2(2):82-9.

Nirmal NP, Rajput MS, Prasad RGSV, Ahmad M.
Brazilin from Caesalpinia sappan heartwood
and its pharmacological activities: A review.
Asian Pac ] Trop Med. 2015;8(6):421-30.
doi:10.1016/j.apjtm.2015.05.014

Nirmal NP, Panichayupakaranant P.
Antioxidant, antibacterial, and anti-
inflammatory activities of standardized
brazilin-rich Caesalpinia sappan extract.
Pharm Biol. 2015;53(9):1339-43. doi:10.31
09/13880209.2014.982295

Li ], Xie S, Ahmed S, Wang F, Gu Y, Zhang C,
et al. Antimicrobial activity and resistance:
influencing factors. Front Pharmacol.
2017;8(2017):1-11. doi:10.3389/
fphar.2017.00364

87



Majalah Kedokteran Bandung (MKB)

RESEARCH ARTICLE

pISSN: 0126-074X | eISSN: 2338-6223
https://doi.org/10.15395/mkb.v56.3508
Majalah Kedokteran Bandung. 2024;56(2):88-94

Received: August 9, 2023
Accepted: December 20, 2023
Available online: June 30, 2024

Neurodegenerative and Neurobehavioral Symptoms in Jember Agricultural
Workers Caused by Oxidative Stress and Neurotransmitter Disturbance

Muhammad IThwan Narwanto,! Azham Purwandhono,? Kristianningrum Dian Sofiana,® Zahrah Febianti,*
Muhammad Afiful Jauhani,® Inke Kusumastuti,® Elvia Rahmi Marga Putri’

!Anatomy Department, Faculty of Medicine Jember University, East Java, Indonesia

2Pathology Department, Faculty of Medicine Jember University, East Java, Indonesia

*Physiology Department, Faculty of Medicine Jember University, East Java, Indonesia

*Biochemistry Department, Faculty of Medicine Jember University, East Java, Indonesia

SForensic Department, Faculty of Medicine Jember University, East Java, Indonesia

®Psychiatry Department, Faculty of Medicine Jember University, East Java, Indonesia

’Clinical Pathology Department, Faculty of Medicine Jember University, East Java, Indonesia

Abstract

Increased use of pesticides can have detrimental health consequences, one of which is chronic neurotoxicity. The
symptoms include degenerative and neurobehavioral issues. Chronic neurotoxicity occurs through oxidative
stress, inflammation, and neurotransmitter disturbances. This study aimed to determine chronic neurotoxicity
and test malondialdehyde and cholinesterase levels as neurotoxicity biomarkers among agricultural workers
in Wuluhan, Jember, Indonesia. The 60-person research sample was divided into two groups: agricultural
and non-agricultural workers. The interview utilized a mini-mental score examination, Chan's questionnaire,
and the Patient Health Questionnaire to analyze the cognitive impairment, Parkinsonism, and depressive
symptoms. The examination of serum malondialdehyde levels was performed using the TBARS method and
cholinesterase levels by photometric kinetic method at a biochemistry laboratory from October to November
2022. Results showed cognitive impairment and depressive symptoms in agricultural workers, as well as high
levels of malondialdehyde and low cholinesterase levels. This study concludes the presence of chronic pesticide
neurotoxicity among agricultural workers in Jember, Indonesia, and that malondialdehyde and cholinesterase

levels might serve as biomarkers of pesticide-induced neurotoxicity.

Keywords: Cholinesterase, cognitive, depression, malondialdehyde, pesticides

Introduction

The agricultural sector is the prime source of
income for the inhabitants of Jember as the
regency has the second largest agricultural
land in East Java Province. Wuluhan is one of
the central agricultural sub-districts in Jember.!
In this area, pesticides are commonly used to
control, maintain, and optimize agricultural raw
products.?

The increased use of pesticides might harm
one’s health. Neurotoxicity, both acute and
chronic, is one effect that could occur. Chronic
neurotoxicity occurs upon repeated exposure
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to small amounts of pesticides over time. It
potentially leads to complex health problems
manifesting as degenerative symptoms like
cognitive  impairment, Parkinsonism and
neurobehavioral symptoms such as depressive
symptoms.?

Chronic  neurotoxicity occurs through
various  pathways, including  oxidative
stress, inflammation, and neurotransmitter
disturbances.®* Research in Italy showed higher
malondialdehyde (MDA) levels among farmers
using synthetic pesticides than farmers using
organic pesticides.” Moreover, in Tanzania, there
was a decrease in acetylcholine esterase activity
in agricultural workers.® A study in Bandung,
Indonesia, discovered a cognitive impairment
among farmers exposed to organophosphate
insecticides.. There was also a correlation
between the use of herbicides and depression
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among agricultural workers in France.®

Early detection of chronic neurotoxicity is
critical for maintaining agricultural workers’
health and productivity. This research is the first
study conducted on a population of agricultural
workers in Jember that takes the complexity of
pesticide neurotoxicity symptoms, including
neurodegenerative and neurobehavioral
symptoms, and combination biomarkers in
pesticide neurotoxicity, namely MDA and
acetylcholine esterase, as a topic. Therefore, this
study aims to determine chronic neurotoxicity
and to test malondialdehyde and cholinesterase
levels as neurotoxicity biomarkers of agricultural
workers in Wuluhan, Jember.

Methods

This study recruited a sample of two groups of
30 participants each: the agricultural workers
as the exposed group and the non-agricultural
workers as the control group. This number is
the minimum sample in analytical observational
research. The samples were obtained using a
purposive sampling method, they were selected
based on inclusion and exclusion criteria. The
exposed group of agricultural workers should
have been directly exposed to pesticides, had
worked as agricultural workers for at least
a year, and were willing to become research
subjects. The control group consisted of subjects
with similar demographic aspects who lived in
the same area but were not agricultural workers
and were willing to participate. Subjects with a
history of diabetes mellitus, high blood pressure,
alcoholism, malignancy, liver disease, pregnancy,
and treatment with acetylcholinesterase
inhibitors were excluded.

The participants interviewed to obtain
data on neurodegenerative and neurobehavior
symptoms, followed by examinations of serum
malondialdehyde and cholinesterase levels
as neurotoxicity biomarkers. We utilized
mini-mental score examination (MMSE),
Chan’s questionnaire, and Patient Health
Questionnaire (PHQ) to assess cognitive
impairment, Parkinsonism, and depressive
symptoms, respectively. Serum MDA level was
measured using the TBARS method with the
thiobarbituric acid purchased from Tokyo
Chemical Industry, Portland, USA. This study
also measured the plasma cholinesterase level.
Plasma cholinesterase is an enzyme sensitive
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to the presence of inhibitors (pesticides)
and is applicable as an indicator of pesticide
exposure. Cholinesterase levels were measured
by a photometric Kkinetic method using
butirylthiocoline as a cholinesterase substrate,
with the reagent kit purchased from Diasys
Diagnostic Systems GmbH, Germany. The MDA
and cholinesterase levels were measured in
October 2022 at the Biochemistry Laboratory,
Faculty of Medicine, University of Jember.
Reagents and other materials were obtained
from the laboratory.

For serum preparation, the blood sample was
transferred into a red tube and left for 1 hour at
room temperature (25°C) to induce coagulation.
Then, the sample was centrifuged at 3000 rpm
for 15 minutes to separate the serum and the
clot. Serum was stored in a microtube and ready
to be processed or stored in a -80°C freezer for
later examination.

The MDA levels (nmol/ml) were measured
by mixing 1 ml of serum with 2 mL of TCA-TBA-
HCl stock solution (15% w/v trichloroacetic
acid; 0.375% w/v thiobarbituric acid; 0.25
N hydrochloric acid). The solutions were put
into the boiling bath for 15 minutes. After the
cooling process, the test tubes were centrifuged
for 10 minutes at 3000 rpm. Subsequently,
the supernatant was measured at the 535 nm
absorbance. The cholinesterase levels were
determined by mixing 20 pL serum with 1000
ul reagent containing pyrophosphate (pH 7.6
95 mmol/L) and potassium hexacyanoferrate
(II) 2.5 mmol/L then incubating them for 3
minutes. The solution was then added with 250
ul of butyrylcholine, and the absorbance was
measured with a spectrophotometer at A 405
nm.’

The Mann-Whitney test was utilized to
evaluate the outcomes of demographic data,
cognitive impairment, Parkinson’s symptoms,
and depressive symptoms between the
control and agricultural workers groups. The
t-independent test was performed to compare
MDA and cholinesterase levels between the
control and agricultural workers groups. Finally,
the Spearman correlation test was employed to
examine the correlation between the MDA and
cholinesterase levels and cognitive impairment,
Parkinson’s symptoms, and depression in the
agricultural workers’ group. The significance
level for all tests is p<0.05. This research has
obtained ethical approval from the Faculty
of Medicine, University of Jember (certificate
number: 1641/H25.1.11/KE/2022).
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Table 1 Subject Characteristics

Control groups Exposed group
p-value
(n=30) (n=30)
Sex
Male 30 30
1.000
Female 0 0
Age (years old)
20-40 11 4
40-60 16 24
0.130
>60 3 2
Education
Uneducated 2 1
Elementary-middle school 16 25
o 0.060
Senior high school 12 4
Results cognitive impairment. In the control group, most

Table 1 details the demographics of the
respondents in both groups. The two groups
showed no significant differences in gender,
age, and educational level. The results of
the measurement of cognitive impairment,
Parkinson’s symptoms, and depression status
are shown in Table 2.

More than half of the respondents in the
exposed group experienced mild cognitive
impairment, and some experienced severe

respondents showed no cognitive impairment,
a small number experienced mild cognitive
impairment, and none experienced severe
cognitive impairment. There are significant
differences in cognitive impairment between
the two groups. Most respondents showed
no Parkinsonism hence the insignificant
inter-group differences. Twenty-six percent
of respondents from the exposed group
experienced mild depressive symptoms and 6%
had mild depression, while 90% of the control

Table 2 Cognitive Impairment, Parkinsonism, and Depressive Symptoms Among Respondents

Con(trl;(;l:g%rioup Exp(()lsle;d3 g;‘oup p-value
Cognitive impairment 0.003*
No cognitive impairment 19 9
Mild cognitive impairment 11 16
Severe cognitive impairment 0 5
Parkinsonism 0.305
Normal 29 27
Parkinson 1 3
Depression status 0.026*
No depressive symptoms 27 20
Mild depressive symptoms 3 8
Mild depression 0 2
Moderate depression 0 0
Severe depression 0 0

Noted: No cognitive impairment: 30-24 point of MMSE; Mild cognitive impairment: 23-18 point of MMSE; Severe
cognitive impairment: 17-0 point of MMSE; Normal: 0-5 point of Chan’s questionnaire; Parkinson: >5 point of Chan’s
questionnaire; No depressive symptoms: 0-4 point of PHQ; Mild depressive symptoms: 5-9 point of PHQ; Mild depression:
10-14 point of PHQ; Moderate depression: 15-19 point of PHQ; Severe depression: >20 point of PHQ
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Table 3 Correlation between Neurotoxicity Biomarkers and Neurotoxicity Symptoms

Biomarker Neurotoxicity symptoms r p-value
Cognitive impairment 0.422 0.020*
Cholinesterase
Depression status -0.075 0.695
MDA Cognitive impairment -0.487 0.006*
Depressive symptoms -0.015 0.937

xxxxxx

Cholinesterase (U/L)

MDA (nmol/mL)

Cotrol Agricultural worker

Control Agricuitural worker

Figure 1 Differences in Cholinesterase Level (A) and MDA (B) between the Agricultural Workers

and The Control Groups

group respondents had normal results, with
the rest having mild depressive symptoms.
The two groups showed significant differences
in depressive symptoms. Figure 1 depicts the
cholinesterase and MDA levels in both groups.
The exposed group had lower cholinesterase
levels than the control group (p=0.000). MDA
levels were significantly higher in the exposed
than in the control group (p=0.001).

The exposed group demonstrated a significant
positive correlation between cholinesterase
levels and cognitive measurements (r=0.422,
p=0.02). A significant correlation was also
evident between the MDA levels and cognitive
impairment in the exposed group (r=-0.487,
p=0.006). However, no correlations with
depressive symptoms were found for both
biological markers (p=0.695 and p=0.937 for
cholinesterase and MDA, respectively) (Table 3).

Discussion
This study showed that agricultural workers
had lower cholinesterase levels than the

control group. However, this decrease was still
within the normal range. This finding followed
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Malueka et al.’® study that demonstrated lower
cholinesterase levels among children exposed to
pesticides. Likewise, research by Nepane et al,
on farmers in Nepal showed decreased plasma
cholinesterase levels following the habitual
spraying with organophosphate pesticides.!* As
pesticides inhibit acetylcholinesterase activity,
this decreased cholinesterase level is expected.
Pesticide compounds bind acetylcholinesterase
which subsequently inactivates the enzyme.'
As a significant amount of acetylcholinesterase
binds to pesticides, free acetylcholinesterase level
would decrease, hence the finding of its lower
levels among agricultural workers than the control
group.

This study also found significant differences
in MDA levels between the exposed and the
control group, with the exposed group having
higher MDA levels. A previous study among
farmers in Wonosari Village, Bondowoso
Regency, demonstrated similar results.!®
Pesticide exposure at the cellular level might
cause an imbalance between the pro-oxidant and
antioxidant systems and increase the production
of reactive oxygen species (ROS).!* High MDA
levelsindicate lipid peroxidation due to increased
production of ROS in pesticide exposure.’®
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The exposed group also showed a higher
incidence of cognitive impairments than the
control group. This finding was concordant with
a study in South Korea which stated that farmers
in rural areas experienced cognitive decline
upon examination with the Korean-Montreal
Cognitive Assessment (KMoCa).'* Additionally,
significant correlations by Spearman test were
found between cognitive impairment and MDA
and cholinesterase levels among agricultural
workers. Pesticides that enter the body might
induce oxidative stress, as evidenced by
increased serum MDA levels among farmers who
use pesticides.'® An in-vivo study showed similar
findings.'” The presence of reactive oxygen
species (ROS) caused by oxidative stress might
lead to long-term potentiation (LTP) disorders
as the basis for memory disturbance.'® Research
on experimental animals showed that pesticide
exposure caused a decrease in cholinesterase
levels that led to damages in the hippocampus
complex, an area of importance in memory and
cognition.”

Another finding of this study is that
depressive symptoms were more prevalent
among agricultural workers than the control
group. This result is concordant with research in
Madhya Pradesh, India.?’ However, no significant
correlations were evident between depression
and MDA and cholinesterase levels within the
exposed group. This study’s findings differ from
research conducted in lowa and North Carolina
which showed a correlation between depression
and acute and chronic pesticide use in farmers.?!
Conversely, this study agreed with a study in
California that found no correlation between
exposure to pyrethroid pesticides among
residents living close to agricultural areas with
mild and moderate depressive symptoms, as
measured with the Geriatric Depression Scale
short form-15 (GDS).?? Depression is a very
complex entity involving biological, social, and
psychological factors. Biological factors thought
to play a role include the involvement of the
amygdala, hippocampus, neurotransmitter
disorders, inflammation, oxidative stress, and
genetic factors.?? The insignificant correlations
of this study might be due to highly-varied risk
factors for depression that were not completely
controlled in this study, such as psychological and
socio-economic conditions. Another limitation
of this study is the need for identification of the
types of pesticides used.

This study showed no significant difference
in Parkinsonism between agricultural workers
and controls. This result differs from other
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studies, implying pesticides are a factor in the
occurrence of Parkinson’s among agricultural
workers.** In both studies, the diagnosis was
established clinically. Despite the validity and
reliability of Chan’s questionnaire for screening
for Parkinsonism, direct clinical examination
by clinicians might provide better results. The
relatively small sample size of this study might also
affect the results. Additionally, Parkinson’s disease
is rare and has various clinical manifestations.
This was exemplified by a study by Del Brutto
that recruited a sample of 642 residents working
as carpenters with exposure to toxic materials
while working, yet only found two subjects with
Parkinson’s disease.?” Due to the negative health
effects of pesticides, workers agricultural are
advised to be careful and comply with the rules
for pesticide use.

This study concludes that chronic pesticide
neurotoxicity among agricultural workers in
Jember might manifest as cognitive impairment
and depression. The high MDA and low
cholinesterase levels might serve as biomarkers
of pesticide-induced neurotoxicity. Further
research with a larger sample size, identification
of the type of pesticide used and neurotoxicity
symptoms, and more varied biomarkers of
chronic neurotoxicity should be considered.
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Abstract

Multidrug-Resistant (MDR) bacteria that produce Extended-Spectrum Beta-Lactamase (ESBL) isolates pose
a global threat to human health, including in Indonesia. The availability of therapeutic options for ESBL-
producing Klebsiella pneumoniae (ESBL-KP) is limited, making early recognition of patients with ESBL crucial
to preventing the spread of these bacteria within the hospital. This study aimed to examine the risk factors
associated with ESBL-KP in the Arifin Achmad General Hospital Riau, Indonesia. This prospective case-
control study was performed from January to March 2018, with the diagnosis of ESBL established using the
Vitek 2 compact automated tool. The risk factors examined were gender, age, specimen type, ward of origin,
hospitalization exceeding seven days, history of antibiotic usage, presence of diabetes mellitus, chronic kidney
disease,immunocompromised status, ICU care, and hospitalization within the past month. Patients hospitalized
for more than seven days were 4.75 times more likely to develop ESBL-KP, while immunocompromised patients
were 2.92 times more likely to develop ESBL-KP. However, the history of antibiotic use, diabetes mellitus,
chronic kidney disease, ICU care, and hospitalization within the past month did not exhibit statistically
significant associations with ESBL-KP infection. Therefore, ESBL-KP infection should be anticipated in patients
hospitalized for more than seven days and those who are immunocompromised. It is crucial to implement

infection prevention and control measures, as well as selecting appropriate antibiotic therapy.

Keywords: Extended-Spectrum Beta-Lactamase (ESBL), Klebsiella pneumoniae, risk factors

Introduction

Klebsiella pneumoniae (K. pneumoniae) is a
Gram-negative rod-shaped bacteria that is
facultatively anaerobic and non-motile. It is
considered an opportunistic pathogen and is
known to cause nosocomial infections, including
pneumonia, bacteremia, and urinary tract
infections.! Extended-Spectrum Beta-Lactamase
(ESBL) is an enzyme produced by bacteria,
including K. pneumoniae and Escherichia coli,
that has the ability to hydrolyze penicillin, first,
second, and third-generation cephalosporins,
fluoroquinolones, and aztreonam, with the
exception of cephamycin and carbapenems.
The genes responsible for ESBL production are
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located in plasmids, allowing for easy transfer
and dissemination of resistance.?

The emerging Multidrug-Resistant (MDR) ESBL-
producing bacterial isolates pose a global threat
to human health, including in Indonesia.** The
prevalence of ESBL-producing K. pneumoniae
(ESBL-KP) varies worldwide. A study conducted
in North India by Vijayaanthi et al. in 2013
reported that out of 72 culture samples, ten
bacteria tested positive for ESBL, with 60%
identified as K. pneumonia.® In Nepal, a study
found that 16% of 145 isolated K. pneumoniae
strains were ESBL producers.® Another study
conducted by Anggraini et al. at Arifin Achmad
Hospitalin Riau, Indonesia, reported a prevalence
of 66% for ESBL-KP”

Several studies have identified risk factors
associated with ESBL-KP infections, including the
use ofinvasive devices, prolonged hospitalization,
antibiotic usage exceeding seven days, diabetes
mellitus, and recent hospitalization within the
past month.291%1! However, research on ESBL-

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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producing organisms and their risk factors in
Indonesia remains limited.* Due to the limited
therapeutic options available for ESBL-KP
infections, early identification of patients with
ESBL is crucial to preventing the spread of these
bacteria within the hospital setting.!? Therefore,
the objective of this study is to analyze the
risk factors for ESBL-KP at the Arifin Achmad
Hospital in Riau Province.

Methods

A prospective case-control study design was
employed for this research. Cases were defined
as patients who were infected with ESBL-KP,
while controls consisted of patients infected
with non-ESBL-KP at the Arifin Achmad Hospital,
Riau Province, during the period of January to
March 2018. The comparison between controls
and cases was set at a ratio of 1:1, with a total of
50 samples in each group. The quota sampling
technique was utilized to select the samples.®
The inclusion criteria for control and case groups
were patients with complete data, i.e., patient’s
identity, patient’s history and examination
result, diagnosis, antibiotic usage, duration of
hospitalization, specimen type, ward, medical
record number and culture result of ESBL-
KP positive or negative. The exclusion criteria
was incomplete patient data. The diagnosis of
ESBL was confirmed using the Vitek 2 compact
(Biomerieux, Marci-I'Etoile, France) automated
machine at the Laboratory of Microbiology of the
Arifin Achmad Hospital, Riau Province.

The risk factors investigated in this study
encompassed gender, age, specimen type, ward
of origin, duration of hospitalization exceeding
seven days, history of antibiotic usage, presence
of diabetes mellitus, chronic kidney disease,
immunocompromised status, ICU care, and
hospitalization within the past month. To
establish the relationship between these risk
factors and the incidence of ESBL infection, a chi-
square analysis was conducted with a confidence
level of 95% (a=0.05). The study protocol
received ethical approval from the Ethics Unit of
the Faculty of Medicine, Universitas Riau, with
number 463/UN.19.5.1.1.8/UEPKK/2017.

Results
Table 1 presents the characteristics of patients

in both groups. In the ESBL-KP group, 50% were
men, whereas in the non-ESBL-KP group, 56%

96

were men. The highest proportion of patients in
both groups fell into the age range of 46-55 years,
accounting for 24% and 32%, respectively. Pus
specimens constituted the majority in the ESBL-
KP group (62%), while sputum specimens were
more prevalentin the non-ESBL-KP group (44%).
The ESBL-KP group was primarily treated in the
surgical ward (38%), whereas the non-ESBL-KP
group received treatment in the medical ward
(38%). Malignancy was the primary diagnosis
in the ESBL-KP group (30%), whereas the non-
ESBL-KP group mainly had an infection (30%).

The statistical analysis revealed that
hospitalizations exceeding seven days and
immunocompromised status increased the risk
of ESBL-KP. Hospitalization for more than seven
daysraisedtheriskof ESBL-KPby4.75times[odds
ratio (OR)=4.45;p=0.000].Immunocompromised
patients were 2.9 times more likely to develop
ESBL-KP (OR=2.9; p=0.000). Additionally, the
results of the statistical tests demonstrated a
significant correlation between hospitalizations
exceeding seven days and ESBL-producing K.
pneumoniae (p=0.012) (Table 2). On the other
hand, the history of antibiotic use, diabetes
mellitus, chronic kidney disease, ICU care, and
hospitalization within the past month did not
exhibit a statistically significant association with
ESBL-KP infection (Table 2).

Discussion

In this study, a comprehensive analysis of
potential risk factors associated with ESBL-KP
infection was conducted. The findings indicated
that hospitalization for more than seven days
significantly influenced the incidence of ESBL-
producing K. pneumoniae. Patients hospitalized
for more than seven days had a 4.75 times higher
risk of developing ESBL-KP, which is consistent
with the results of previous studies.”!%* This
suggests that ESBL-KP in Arifin Achmad Regional
Hospital, Riau Province, may be acquired during
hospital stays due to prolonged exposure to the
hospital environment.

Immunocompromised patients with
conditions such as malignancy, HIV/AIDS,
pulmonary tuberculosis, and immune system
disorders had a 2.92 times higher risk of
developing ESBL-KP infection. Similar findings
were reported in a study conducted in China,
which found that cancer patients had a 2.28
times higher risk of developing ESBL-KP.}
Additionally, a study in North Africa by Buys et
al.’® demonstrated a correlation between HIV
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Table 1 Characteristics of Patients Based on Gender, Age, Specimen Type, Ward, and Primary

Diagnosis
ESBL Producing ESBL Non-Producing
Variable K. pneumoniae K. pneumoniae
(n=50) (%) (n=50) (%)
Gender
Male 25 (50) 22 (44)
Female 25 (50) 28 (56)
Age (years old)
0-5 6(12) 6(12)
6-11 2 (4) 0(0)
12-16 3(6) 0(0)
17-25 3(6) 5(10)
26-35 6(12) 5(10)
36-45 7 (14) 5(10)
46-55 12 (24) 16 (32)
56-65 6(12) 8 (16)
>65 5(10) 5(10)
Type of specimens
Sputum 14 (28) 22 (44)
Pus 31 (62) 16 (32)
Blood 1(2) 5(10)
Urine 24 4(8)
Network 2(4) 0(0)
Others 0(0) 3(6)
Wards
Intensive Care Unit 5(10) 10 (20)
Neonatal Intensice Care Unit (NICU) 0(0) 1(2)
Peadiatric Intensive Care Unit (PICU) 6(12) 1(2)
Fetomaternal ward 2(4) 3(6)
Medical ward 10 (20) 19 (38)
Surgical ward 19 (38) 6(12)
Mix medical-surgical ward 8 (16) 10 (20)
Primary diagnosis
Malignancy 15 (30) 3(6)
Infection 8 (16) 15 (30)
Trauma 14 (28) 7 (14)
Degenerative 5(10) 12 (24)
Metabolic 5(10) 10 (20)
Immune system disorder 3(6) 3(6)
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Table 2 Correlation Between Risk Factors and ESBL Producing K. pneumoniae

ESBL Producing ESBL Non-
Variable K. pneumoniae K Producmg_ p OR*
(n=50) (%) preumoniae

Hospitalization for >7 days
Yes 30 (60) 12 (24) 0.000 4.75
No 20 (40) 38 (76)

Antibiotic Usage History
Yes 44 (88) 44 (88) 1.000 1.00
No 6 (12) 6(12)

Diabetes mellitus
Yes 24 (48) 26 (52) 0.689 0.85
No 26 (52) 24 (48)

Chronic kidney disease
Yes 2(4) 2(4) 1.000 1.00
No 48 (96) 48 (96)

Immunocompromised disease
Yes 24 (48) 12 (24) 0.012 2.92
No 26 (52) 38 (76)

ICU care
Yes 15 (30) 10 (20) 0.248 1.71
No 35 (70) 40 (80)

Hospitalization in the past one

month
Yes 26 (52) 21 (42) 0.316 1.49
No 24 (48) 29 (58)

*OR = odds ratio

patients and ESBL-KP infection (p=0.004).'°
The increased risk for immunocompromised
patients can be attributed to their chronic
diseases, extensive use of therapies (particularly
antibiotics), and frequent and prolonged
hospitalizations.

Interestingly, this study did not find a
correlation between the history of antibiotic
use and ESBL-KP infection, contrary to a study
conducted by Deng et al.'? in China in 2017,
which reported a 3.4 times higher risk of ESBL-
KP infection associated with cephalosporin
use.'? Similarly, Demirdag and Hosoglu’ found
that antibiotic use for more than seven days was
a risk factor for ESBL-KP (p=0.001).° It should
be noted that in the Arifin Achmad Hospital,
both case and control groups were exposed to
antibiotics, but the study did not differentiate
the exposure based on antibiotic class, duration,
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or administration method.

No correlation was found between diabetes
mellitus and ESBL-KP infection, consistent with
the study by Sharif et al.!° in Iran (p=0.74).1°
However, Zhang et al.!! found a correlation
between diabetes mellitus and ESBL-KP, with
diabetes mellitus patients having a 2.25 times
higher risk of developing ESBL-KP compared
to non-diabetic patients.!! Many studies
have indicated that diabetic patients have a
higher risk of antibiotic resistance than non-
diabetic patients.’® Due to diabetic-associated
complications and decreased immunity, diabetic
patients are more susceptible to repeated
bacterial infections and antibiotic exposure,
particularly in countries with relatively less tight
antibiotic use.!® This study did not consider the
duration and severity of diabetes mellitus.

Similarly, there was no correlation between
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chronic kidney disease and ESBL-KP infection,
consistent with studies by Sharif et al.!? and
Demirdag and Hosoglu® (p=0.8 and p=0.089).
However, a study in Turkey found that patients
with kidney disease had a 2.8 times higher risk of
developing ESBL-KP compared to those without
kidney disease.” Chronic kidney disease is a
progressive decline in kidney function that may
require dialysis or transplantation. Patients with
chronic kidney disease have weakened immune
systems and often experience prolonged and
repeated hospital admissions, increasing their
exposure to the hospital environment and cross-
contamination. The degree of kidney damage
was not considered in this study.

There was no observed association between
ICU care and ESBL-KP infection in this study,
which is consistent with a study conducted
in Turkey (p=0.141).° However, Zhang et al.'!
found a correlation between ICU care and
ESBL-KP infection.!* ICU patients often require
invasive devices such as urinary catheters and
central venous catheters, and they also have
longer hospital stays.!” In this study, most ICU
admissions were related to post-operative
conditions, resulting in only a few days of ICU
care.

Furthermore, this study did not find a
correlation between a history of hospitalization
in the past month and ESBL-KP infection. These
findings differ from the research conducted
by Demirdag and Hosoglu,’ who found that a
previous hospitalization history was a risk factor
for developing ESBL-KP (p=0.031). The history
of previous hospitalization was associated with
a 1.58 times higher risk of developing ESBL-
producing KP.° Zhang et al.}* study also reported
a correlation between hospitalization history
and ESBL-KP (p=0.003).

This research indicates that
immunocompromised conditions and
hospitalization for more than 7 days are risk
factors for infection by ESBL-producing K
pneumoniae. The presence of both of these
risk factors in patients with infectious diseases
should be considered when prescribing
empirical antibiotics that cover such bacteria
and implementing early contact precautions.
The limitations of this study are: first, it is a
prospective study, which means the data is
only based on the medical record without
confirmation from another source; second, the
sample size is not large; and last, the patient
source of infection is different from one patient
to another.
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Abstract

Macrophages are essential in tissue homeostasis and immunity, but also contribute to disease development
and progression. Chronic kidney disease (CKD) is characterized by interstitial infiltration of macrophages,
the density of which correlates inversely with kidney survival. Studies have shown that yacon (Smallanthus
sonchifolius) has beneficial effects on CKD. Therefore, this study aimed to investigate the effects of yacon leaf
extract on mice with subtotal nephrectomy by evaluating the M1 and M2 macrophage counts and mRNA
expressions of monocyte chemoattractant protein-1 (MCP-1 and IL-10. The mice were randomly divided
into five groups: SO (negative control: underwent sham operation), SN (positive control: underwent subtotal
nephrectomy), and yacon-treated groups: YK1, YK2, and YK3 (underwent subtotal nephrectomy, given peroral
yacon leaf extract for 14 days with doses of 24,5 mg/kgBW/day, 49 mg/kgBW /day, and 98 mg/kgBW /day,
respectively). The macrophage subtypes were assessed using immunohistochemistry anti-CD68 for M1 and
anti-Arginase I for M2. MCP-1 and IL-10 mRNA expressions were analyzed using semi-quantitative PCR.
Results showed that yacon leaf extract could significantly lower the M2 macrophage count (p<0.001) and the
mRNA expressions of MCP-1 and IL-10 in all yacon-treated groups when compared to the SN group. However,
the M1 macrophage count was only lower in the YK2 group (p=0.009). In conclusion, the administration of
yacon leaf extract could attenuate kidney injury by lowering the macrophage count and the expression of MCP-

1 and IL-10.

Keywords: Chronic kidney disease, IL-10, macrophage, MCP-1, yacon

Introduction

Chronic kidney disease (CKD) is a global
health problem that has a poor prognosis. The
prevalence of kidney disorders is increasing
worldwide, leading to a higher number of chronic
kidney failures that require costly treatments
such as renal replacement therapy and kidney
transplantation.! The global prevalence of CKD
was estimated to be 13.4% in 2019, with more
than 4.902 million needing renal replacement
therapy.?
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Fibrosisisacommon final pathway in CKD that
causes progressive loss of physiological function.
An in-depth understanding of kidney fibrosis can
help develop optimum disease management for
patients with CKD. CKD can be characterized by
interstitial macrophage infiltration, the density
of which correlates inversely with kidney
survival. Macrophages synthesize and secrete
multiple products that can promote fibrogenesis,
such as growth factors, cytokines, enzymes, and
matrix proteins.?

Macrophages are categorized into two
subtypes, namely M1 and M2. Pro-inflammatory
M1 macrophagesfunctiontoeliminate pathogens.
Macrophage polarization towards M1 can be
stimulated by multiple signals such as tumor
necrosis factor-alpha (TNFa), interferon-gamma
(IFNY), and monocyte chemoattractant protein-1
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(MCP-1).* M2 macrophages prevent the spread
of tissue damage and induce tissue recovery by
the stimulation of interleukin-4 (IL-4), IL-13
immune complex, lipopolysaccharides (LPS), IL-
10, and transforming growth factor-f (TGF-[3).
Therefore, M1/M2 macrophage polarization can
be used to determine whether pro-inflammatory
or anti-inflammatory processes are present in
the kidney microenvironment.®

Yacon (Smallanthus sonchifolius) is a native
plant from the Andes Mountains. It has been
shown that yacon administration in patients
with CKD can improve plasma glucose and
insulin levels, urine albumin and creatinine
levels, kidney hypertrophy, tubulointerstitial
fibrosis, and the basement membrane. These
results indicate that yacon has protective effects
against diabetes and kidney injuries related to
diabetes.®

Yacon leaves are rich in sesquiterpene
lactones (STLs), flavonoids, phenolic compounds
with chlorogenic acids (CGA), diterpenes, and
phenylpropanoids. Chlorogenic acids possess
antioxidant and anti-inflammation effects.”®
Research by Hwang et al. in 2014 showed that
chlorogenicacid could: (1) reduce the production
of NO through reducing iNOS levels, (2) suppress
the production of pro-inflammatory cytokines
such asIL-1B, TNF-q, and IL-6, as well as reducing
the chemokine CXCL1 (CXC chemokine ligand-1),
and (3) inhibiting Ninj1 which is important for
leukocyte infiltration.’

Phenotype changes of mesangial cells
into cells with fibrotic characteristics occur
due to oxidative stress. Yacon administration
has been proven to prevent mesangial cell
matrix expansion and membrane thickening in
glomeruli and tubules due to the antioxidant
activity of its polyphenol content. This occurs due
to a decrease in TGF-f3/Smads that contribute to
the formation of tissue fibrosis.®

To prevent the progression of kidney fibrosis,
the development of CKD therapy that targets
macrophage infiltration and the chemokines and
cytokines involved in macrophage polarization
might be beneficial. Therefore, this study aimed
to investigate the effects of yacon leaf ethanolic
extract on CKD mice model with subtotal
nephrectomy by evaluating the number of M1 &
M2 macrophages and the mRNA expressions of
MCP-1 and IL-10.

Methods

The method of treatment and handling of the
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experimental animal was conducted following
the National Guidelines on Health Research
Ethics 2011 established by the Ministry of
Health, Republic of Indonesia. The study
received ethical approval from the Integrated
Research and Testing Laboratory Animal Ethics
Committee, Universitas Gadjah Mada (reference
number: 00067/04/LPPT/V1/2018). This study
was conducted at the Faculty of Medicine, Public
Health and Nursing, Universitas Gadjah Mada in
2017.

This study used 25 male mice weighing 30-
40 g. The mice were acclimatized at controlled
room temperature with the 12-h light-dark cycle
for seven days before the experiment with ad
libitum access to water and food. The mice were
randomly divided into five groups: SO (negative
control: undergo sham operation), SN (positive
control: undergo subtotal nephrectomy), and
the yacon-treated group: YK1, YK2, and YK3
(undergo subtotal nephrectomy, given different
doses ofyacon leaf extract). Before the procedure,
the mice were anesthetized intraperitoneally by
pentobarbital 1:10 (0.10/10gBW). Unilateral
nephrectomy was performed at the right
kidney, and two days after, the superior and
inferior poles of the left kidney were sectioned.
Laparotomy was performed on mice in the SO
group without injuring the kidneys. Rogers et al.
(2014) explained that sham surgery, like placebo
drugs, serves to neutralize biases such as the
placebo effect.t®

Yacon (S. sonchifolius) leaves dried under
indirect sunlight were ground and filtered using
a 360° mesh filter to attain homogenous powder.
The powder was then extracted by 70% ethanol
maceration and diluted using aqua dest. This
extract was administered to the yacon-treated
groups in graded doses once a day, while the SO
and SN groups received 1.00% distilled water.
The yacon-treated groups, YK1, YK2, and YK3,
were given peroral yacon leaf extract for 14
days. The extract is in paste form and dissolved
in distilled water before being delivered to mice
using an oral probe.

Based on research by Honore et al. in 2012,
the dose of yacon that had a renoprotective effect
in mice was 70 mg/kgBW.6 Based on Lauren &
Bacharach’s 1964 conversion table, 200 grams
of rats is identical to 20 grams of mice with a
conversion value of 0.14. If 200 grams of rats
were given 14 mg of yacon extract, then 20 grams
of mice were given 14 mg x 0.14, which was 1.96
mg/20mgBW /day or 98 mg/kgBW/day as the X
dose. Based on these results then, the mice were
grouped and given Yacon extract with doses of
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X (24.5 mg/kgBW/day), ¥2X (49 mg/kgBW/
day), and X (98 mg/kgBW /day).

To ensure the rats had entered a CKD state,
haemoglobin (Hb), erythrocyte count, and
creatinine level measurements were performed
on blood drawn from the retro-orbital vein.
The blood sample was tested at the Universitas
Gadjah Mada Faculty of Medicine’s Laboratory
of Clinical Pathology. Using a Kkinetic test
without deproteinization, serum creatinine was
determined with the Jaffé method (Creatinine FS;
DiaSys®, Germany). Proteinuria was quantified
usinga dipstick (Uriscan® 3 GPH strips; BioSys®,
USA). These data were published in Cahyawati et
al. (2017) and Purwono et al. (2020).1112

The kidney tissue was extracted using
Genezol solution (Geneaid, Taiwan) following
the manufacturer’s protocol. The total RNA
was quantified, and cDNA synthesis was
performed using 5 x RT-buffer (Toyobo, Japan),
deoxyribonucleotide  triphosphate  (dNTP)
(Takara, Japan), ReverTraAce® (Toyobo, Japan),
random primers (Takara, Japan), and Taq
Master Mix (Promega, USA). PCR was performed
to inspect MCP-1, IL-10, and glyceraldehyde
3-phosphate dehydrogenase (GAPDH) mRNA
expressions. The initial denaturation process was
performed atatemperature of 94 °C for 2 min. The
PCR condition was set for 30 cycles for GAPDH,
35 cycles for IL-10, and 40 cycles for MCP-1, with
the following details for each cycle: 94°C for 10 s
(denaturation), 60°C for 20 s (annealing), 72°C

A MCP-1
IL-10

GAPDH

for 1 min (elongation), and the last extension
was 72 °C for 10 min. The primers used were: 1)
MCP-1: GGCATCACAGTCCGAGTCACAC (forward)
and CTACAGACAACCACCTCAAGCACTTCTGTAG
(reverse); 2) IL-10:
ATTTGAATTCCCTGGGTGAGAAG (forward)
and CACAGGGGAGAAATCGATG-ACA (reverse);
3) GAPDH: TCAACAGCAACTCCCACTCTTCCA
(forward) and ACCCTGTTGCTGTAGCCGTATTCA
(reverse). The PCR products were then analyzed
using gel electrophoresis. The gene expressions
were quantified using a densitometry analysis
using the Image] software version 1.40 and
normalized to the GAPDH mRNA expression.
The histological slides that had been
deparaffinized were heated in citrate buffer 1x
and incubated with 3.00% H202 and blocking
solution (Biocare Medical, USA). The slides were
then incubated with the anti-CD68 antibody
(Abcam, United Kingdom) to identify the M1
macrophagesand anti-Arginase 1 antibody (Santa
Cruz Biotechnology, USA) for M2 macrophages.
The slides were incubated with species-specific
secondary antibodies and avidin-biotinylated
complex-horseradish  peroxidase  (Biocare
Medical, USA). The histological slides were then
observed using a light microscope (Olympus,
Japan) with a magnification of 400x. From each
histological slide, 15 random fields of view were
photographed. Image] software performed M1
and M2 cell counts on the histological image. The
cell counts were taken two times, and the mean

SO SN YKI YK2 YK3

B
MCP-1/GAPDH
3
2,5
2
% *
L5 | * .
1
0.5
0
YK1

SO SN

YK2 YK3

c
IL-10/GAPDH

*

50 St YK2

Figure 1 mRNA Expressions of MCP-1 and IL-10 in All Groups (n=5 per group)

A. Gel electrophoresis images of MCP-1, IL-10, and GAPDH mRNA expressions in all groups. B. nRNA
expressions of MCP-1. C. mRNA expressions of IL-10. *Statistically significant (p< 0.005) analysis performed

using One-Way ANOVA

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

103



M Sofyana et al.: Effects of Yacon Leaf Extract on MCP-1 and IL-10 Expressions and Macrophage Phenotypes in CKD Mouse Model

Table 1 M1 and M2 macrophage cell counts

and M1/M2 ratio

Group M1 (cell) M2 (cell) l\;la/tli\:l)z
SO 46 + 33* 127 + 45* 0.4+0.1
SN 195+40 299 +47 09+0.1
YK1 97 + 37 116 + 31* 0.7+0.2
YK2 52 +41* 128 +48* 0.5+0.1
YK3 99 + 42 148 + 25* 0.5+0.1
p-value P=0.004 P<0.001 P=0.490

Data presented in means+standard deviation; n: number
of samples; *significantly different than the SN group
(p<0.05); analysis was performed using One-Way ANOVA
followed by Tukey’s post-hoc.

values were used.’®*
The data were analyzed using SPSS 23 for
Windows. The Shapiro-Wilk test was used to

see data normality. All data were normally
distributed, so the subsequent analysis was
performed using One-Way ANOVA. The p-value
<0.05 was used to determine the level of
significance. Tukey’s post hoc test was used to
see differences between groups.

Results

The mRNA expressions of MCP-1 and IL-10 can
be seen in Figure 1. The one-way ANOVA test
showed differences in MCP-1 mRNA expressions
among groups (p=0.043). The SN group showed
a significantly higher mRNA expression of MCP-1
than the SO and all yacon-treated groups (YK1,
YK2, and YK3) with P values of 0.008, 0.009,
0.029, and 0.012, respectively. The SO group
did not show different MCP-1 mRNA expression
from the yacon-treated groups. There were also
no differences in MCP-1 mRNA expressions
among the yacon-treated groups. The mRNA
expressions of IL-10 also showed a similar
pattern as the MCP-1 (p<0.001). The SN group

Figure 2. Anti-CD68 Immunohistochemical Staining for Macrophage Detection. Magnification 400
times and scale 50 pm. Information: (A) SO, (B) SN, (C) SN-YK1, (D) SN-YK2, (E) SN-YK3.

Red arrows indicate macrophage cells
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Figure 3. Anti-Arginase 1 Immunohistochemical Staining for Detection of M2 Macrophages.
Magnification 400 Times and Scale 50 pm. Information: (A) SO, (B) SN, (C) SN-YK1, (D)
SN-YK2, (E) SN-YK3. Yellow Arrows Indicate M2 Macrophage Cells

expressed significantly higher IL-10 than the SO
and the yacon-treated groups with P values of
<0.001, <0.001, 0.001, and <0.001, respectively.
No significant differences were detected between
the SO and all yacon-treated groups.

Table 1 presents the number of M1 and
M2 macrophages and the M1/M2 ratio
between groups while Figure 2 and 3 show the
representative immunohistological imaging
of the kidney tissue against anti-CD68 (M1)
and anti-Arginase 1 (M2) respectively. The
number of M1 macrophages in the SN groups
was significantly higher than in the SO and
YK2 groups, with p-values of 0.006 and 0.009,
respectively. However, there were no differences
between the SN, YK1, and YK2 groups. A higher
number of M2 macrophages was detected in
the SN groups than in SO and all yacon-treated
groups, with p-values of <0.001, <0.001, <0.001,
and <0.001, respectively. There was no significant
difference between the SO and the three yacon-
treated groups.

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

All groups’ M1/M2 ratios showed no
differences (p=0.490). The M1/M2 ratio in the
SN group was close to one, indicating that the
number of M1 and M2 were equal. Lower M1/
M2 ratios were seen in the YK1, YK2, and YK3
groups, showing fewer M1 macrophages than
the M2 subtype in the groups administered with
yacon leaf extract.

Discussion

Kidney fibrosis is the final common pathway
of CKD, which is characterized by extracellular
matrix deposition. Subtotal nephrectomy will
induce the extracellular matrix deposition,
glomerular basement membrane adhesion to
the Bowman’s capsule, glomerular capillary
lumen obliteration, accumulation of proteinous
material on capillaries (hyalinosis), and
intracellular foam cell (lipid-laden macrophage),
all of the hallmarks of glomerulosclerosis.!
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On the other hand, in mice treated with Yacon
herbal ethanolic extract after a 5/6-subtotal
nephrectomy has a lower glomerulosclerosis
and proteinuria score.!?

This study investigated the effects of yacon
leaf extract on the CKD mice model by examining
the mRNA expressions of MCP-1 and IL-10 and
the number of M1 and M2 macrophages. The
CKD mice model (SN group) showed increased
MCP-1 and IL-10 mRNA expression levels and
higher numbers of M1 and M2 macrophages.
The administration of yacon leaf extract in
three graded doses lowered the number of M2
macrophages and the mRNA expressions of
MCP-1 and IL-10 in all yacon-treated groups
compared to the SN group. However, the number
of M1 macrophages was only lower in the yacon-
treated group given the 49 mg/kgBW /day dose.

Chronic kidney disease modelling with a
subtotal nephrectomy procedure can lower
the number of functional nephrons, resulting
in glomerulus hyperfiltration and Kkidney
hypertrophy.!® This condition will also trigger
systemic hypertension as well as functional
and morphological damage to the remaining
kidney, which are the main characteristics
of CKD. Fewer nephrons lead to a lower
glomerular filtration rate (GFR) and efferent
arteriole constriction, increasing hydrostatic
pressure of the glomerulus and causing damage
to endothelial and mesangial cells. This damage
causes aggregation and activation of platelets
and cytokine secretions. These sequential events
finally lead to the progressive reduction of the
remaining nephron and exacerbate Kkidney
failure.’®

Inflammation and inflammatory mediators
can decrease kidney blood flow and GFR
through multiple cytokines and the infiltration
of inflammatory cells such as T-cells and
monocytes. The activation of C-C chemokine
receptor type 2 and increased MCP-1 in
plasma and kidneys can cause macrophage
accumulation and activation.'® In line with that,
increased expression of MCP-1 was detected in
the CKD model of this study. MCP-1 is the main
factor influencing macrophage accumulation
in CKD models in animals and humans. This
inflammatory mediator is expressed by the
glomerular and tubular epithelial cells. Yacon
leaf extract administration was shown to lower
the MCP-1 expression. This might be due to its
inhibitory effects on the mesangial and tubular
cells, as supported by a study by Purwono et al.
(2020), reporting that yacon leaf extract could
lower glomerulosclerosis and tubular injury.'?

106

Another study by Widowati et al. (2023) also
confirmed the protective effects of yacon against
kidney failure by preventing the expansion of
matrix mesangial cells as well as the thickening
of the glomerulus and tubule membranes.’

Macrophages and dendritic cells mainly
produce anti-inflammatory IL-10."2 IL-10
stimulates the over-proliferation of mesangial
cells, contributing to the progression of renal
failure. This was in line with our findings, where
the mRNA expression of IL-10 was higher in the
CKD model. The administration of yacon leaf
extract lowered the IL-10 mRNA expression.

The expression of IL-10 reflects the number of
M2 macrophages in the kidney interstitial. In line
with that, the CKD model showed a high number
of M2. An increased number of M2 macrophages
leads to higher production of TGF-B1 that
facilitates kidney fibrosis by inducing epithelial-
to-mesenchymal transition (EMT). The adoptive
transplantation of M2 macrophages was
reported to exacerbate kidney fibrosis.?! The
administration of yacon leaf extract managed
to lower the number of M2 macrophages. This
suggests that yacon leaf extract might have an
inhibitory effect on macrophage polarization
towards the M2 subtype. As a result, decreased
M2 macrophages will inhibit the formation of
kidney fibrosis through EMT inhibition. M2
macrophages also release anti-inflammation
mediators, such as IL-10 and TGF-f3, which can
suppress inflammation.?? Thus, to achieve the
condition of homeostasis, the number of M2
macrophages released must be higher than that
of the M1.

This study found that the M1/M?2 ratio of the
CKD model is close to one, indicating that there
were almost equal numbers of both M1 and M2
subtypes in the kidney interstitial. This ratio was
higher than all other groups, where they had a
higher number of M2 than the M1 macrophages.
Yacon leaf extract lowered the number of M2
macrophages in all yacon-treated groups.
However, it could only reduce the number of M1
in the group given the 49 mg/kgBW/day dose,
suggesting that this dose effectively lowered the
number of both macrophage subtypes.

The infiltration of M1 and M2 macrophages, as
well aslocal proliferation from both types of cells,
correlates with the degree of tubulointerstitial
damage severity and the decreasing physiological
function of the kidney. The results of the present
study confirmed that the administration of
yacon leaf extract decreased the expression
of MCP-1 and IL-10 involved in the interstitial
infiltration of inflammatory cells and reduced
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the number of M1 and M2 macrophages in the
CKD mice model. It is expected that fibrosis can
be avoided by controlling inflammation and
tissue recovery processes within the kidney, and
the progressivity to CKD can be slowed down.

This study has limitations. The 14 days of
yacon leaf administration might not have been
long enough to lower the number of M1. A more
extended treatment period might be helpful in
determining the effectiveness of all given doses.
This study also did not examine the contents of
the yacon leaf extract, so it could not pinpoint the
exact components of the extract responsible for
the processes described in this study. The use of
semi-quantitative PCR in measuring MCP-1 and
IL-10 mRNA expressions may not be as reliable
as real-time PCR.

In conclusion, this study showed that the
administration of yacon leaf extract could
attenuate Kkidney injury by lowering the
number of macrophages and the expression
of inflammatory mediators such as MCP-1 and
IL-10. Further studies on this topic should be
conducted better to understand the roles of
yacon in kidney diseases and develop it as a
potential therapeutic agent.
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Abstract

The association between smoking and coronary heart disease (CHD) has been studied extensively, though
smoking parameters that contribute to the development of CHD may still need to be studied further. This
cross-sectional study aimed to describe the characteristics of smoking parameters, including the number of
cigarettes smoked, age when started smoking, duration of smoking, and cessation of smoking, in CHD patients
treated at Dr. Hasan Sadikin General Hospital, Indonesia. CHD patients aged =18 years were included from
the cardiology outpatient clinic and hospital wards. Smokers (current smokers/quit smoking <6 months) and
ex-smokers (quit smoking =6 months) were considered patients who had a history of smoking. The Brinkman
index, i.e., duration of smoking x number of cigarettes/day, was used to measure the degree of smoking that
were categorized into mild, moderate, and severe smokers. Eighty-seven subjects diagnosed with CHD were
recruited in this study. Seventy-seven percent of the subjects were male, and the mean age of subjects studied
was 58.5£10.4 years. Among all subjects, a history of smoking was found in 66.7% (37.9% smokers and 28.7%
ex-smokers), with all composed of male subjects. The age of subjects who had a history of smoking was 20
(15-35) years. Most were moderate smokers (74.1%) from Brinkman Index measurement. Smoking history
has a significant association with male sex, lower total cholesterol, and lower LDL levels (p-value<0.05).

Keywords: Brinkman Index, coronary heart disease, coronary heart disease risk factor, smoking, smoking

parameter

Introduction

Coronary heart disease (CHD) is still the number
one cause of death in the world. Epidemiological
data in Indonesia showed that 26.4% of deaths
were caused by CHD. Based on the National Basic
Health Research (Riset Kesehatan Nasional/
Riskesdas) data in 2018, CHD prevalence in all
ages was 1.5%. In overcoming this problem,
primary prevention has become an obligation
and has been implemented as policy by the
Indonesian Ministry of Health, including better
control of modifiable risk factors of CHD, such as
control of associated diseases like hypertension,
diabetes mellitus, and dyslipidemia; changing
sedentary behavior, weight reduction, and
smoking cessation.'
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As a preventable risk factor of CHD, smoking
cessation and avoiding secondhand smoke
exposure have been strongly encouraged for
patients and their families. Active smoking and
secondhand smoke exposure cause more than
30% of CHD. Indonesia has the highest prevalence
of smoking among Southeast Asian countries
and even, according to the Global Adults Tobacco
Survey (GATS) in 2011, has the highest number
of active smokers, consisting of 67% male (+57.6
million people) and 2.7% female (2.3 million
people) with the prevalence of 33.8% in the 215
years old population.z3>¢

The exact mechanism of cardiovascular
damage due to smoking is not well established.
[tis thought to be related to the effect of smoking
on endothelial function, where smoking causes
oxidative processes and negatively affects
platelet function, fibrinolysis, inflammation,
and vasomotor function, which can lead to CHD.
Framingham’s study provides evidence regarding
the cardiovascular effect of cigarette smoking
which states it is estimated that cigarette

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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smokers have a two-fold risk of developing
CHD in comparison to non-smokers. The risk
also multiplies with the increasing amount
of smoking among smokers. The study also
identified cigarette smoking as an independent
risk factor for sudden cardiac death.>”’

In comparison to the age of smoking
initiation, smoking at age 12 or younger than 12
years had an increased risk of all-cause mortality
in the CHD, M], and angina pectoris.2Compared
to never-smokers, regardless of initiation age,
ever-smokers had significantly higher risk of all
atherosclerotic diseases. There is a statistically
significant trend between younger initiation
and higher risk for CHD (p for trend <0.001).
According to the previous study, people who
smoked < 9, 10-19, and 220 cigarettes per day
had a substantially higher risk of dying from
all causes, CVD and cancer, regardless of the
specific type of CVD. The risk of dying from CVD
and cancer has returned similar to that of never
smoker after 20 and 30 years since quitting.®?

TheFraminghamstudyalsoincludesimportant
findings regarding the benefit of smoking
cessation from a cardiovascular perspective.
Filion et al.” mentioned that the risk of CHD in
participants who continue to smoke after their
baseline exam is twice higher than participants
who quit. Galluci et al.? found that cessation at an
early age (40 years) has a 90% reduction in the
risk of death. Though the association between
smoking and CHD has been studied extensively,
smoking parameters that may be beneficial
for patient education strategies, such as the
duration of smoking, amount of smoking, and
initiation of smoking, which contributes to the
development of CHD, may still need to be studied
further, especially in Indonesia where such study
has not been conducted. This study describes the
characteristics of smoking parameters of CHD
patients in our hospital outpatient clinics.>*”8

Methods

This cross-sectional study was carried out
between September and December 2019 in the
Cardiology and Vascular Medicine Department of
Dr.Hasan Sadikin General Hospital Bandung, West
Java, Indonesia. This study has been approved
by the Health Research Ethics Committee of
Dr. Hasan Sadikin General Hospital with the
exemption number LB.02/02/X.6.5/339/2021.
Established CHD patients or patients who had
acute coronary syndrome (ACS) episodes aged
218 years from the outpatient clinic and hospital

110

ward were included in this study. Participation
was voluntary, and informed consent was
obtained before data collection. Patients with a
primary diagnosis of non-cardiac diseases who
did not receive any CHD therapy were excluded.
Demographical data, such as sex, age, educational
degree, risk factors of CHD, and smoking
parameters, were obtained through interviews.
Patients who had a history of smoking but lack
of smoking parameters data were excluded. Risk
factors of CHD, such as hypertension, family
history of coronary heart disease (CHD), diabetes
mellitus, dyslipidemia, low physical activity,
and smoking status, were obtained through
interviews. Low physical activity was defined as
subjects who exercised <30 minutes/day or <3.5
hours/week. The smoking status of the subjects
was classified as smokers, ex-smokers, and non-
smokers. Smokers were defined as subjects who
were still smoking by the time of data collection,
ex-smokers were smokers that who had smoking
>6 months, and non-smokers were those who
had never routinely smoked in their lifetime.
Smokers and ex-smokers were considered
patients who had a history of smoking.

For subjects who had a history of smoking,
further  interviews  regarding  smoking
parameters were done. Smoking parameters
in this study include the amount of smoking,
duration of smoking, initiation of smoking,
duration of smoking cessation, and the Brinkman
Index. The amount of smoking was defined by
how many cigarettes the subject smoked per day.
The smoking duration was how long subjects
were smokers, initiation of smoking was the
age subjects started smoking, and duration of
smoking cessation was defined by the amount
of time subjects had quit smoking, if ever. The
Brinkman index was used to measure the degree
of smoking, which was composed of the duration
of smoking in years multiplied by the number
of cigarettes per day. Based on the Brinkman
Index, the degree of smoking was categorized
as mild smokers (1-199), moderate smokers
(200-599), and severe smokers (>600). Physical
examination, i.e., blood pressure measurement,
heart rate measurement, and BMI calculation,
was carried out. Laboratory examination such
as lipid profile (total cholesterol, LDL, HDL,
triglycerides) and fasting blood glucose (FBG)
was taken from medical records.

Statistical analysis was conducted using IBM
SPSS Statistic Version 26. Normality test was
conducted on numerical data using Shapiro-Wilk
or Kolmogorov-Smirnov test. Categorical data
were presented in percentages, and numerical
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data was presented in mean and standard
deviation if the distribution was normal and
in median and range if not. Bivariate analysis
comparing two groups, i.e., patients who had a
history of smoking and those who did not, was
conducted using an independent t-test or Mann-
Whitney for numerical data and Chi-square or
Fisher test for categorical data.

Results

Eighty-seven subjects diagnosed with CHD were
recruited in this study as shown in Table 1.

Seventy-seven percent of the subjects were male,
and the mean age of the subjects was 58.5 + 10.4
years. Most of the subjects had a secondary
school level of education, composed of 48.3% of
the total population. Among all subjects, a history
of smoking was found in 66.7% (37.9% smokers
and 28.7% ex-smokers) of subjects, followed
by low physical activity (59.8%), hypertension
(56.3%), diabetes (31%), and dyslipidemia
(11.4%). Male sex had a significant association
with a history of smoking (p-value<0.05) as
shown in Table 2.

Subjects who had a history of smoking, as
shown in Table 1. The average age of subjects

Table 1 Baseline Characteristics by Smoking Status

Variable n=87  Overall (n,%) Nonzhs:n;(;l;ers S(mn gl;gl)'s Ex—(;n;; ]5{;3 rs

Male 67 67 (77) 9 (31) 33 (100) 25 (100)
Age, years 67 58.5+10.4 58.3+11.6 57.2+10.3 60.2+9.2
Education 87

Primary school 19 (21.8) 8(27.6) 7(21.2) 4 (16)

Secondary school 42 (48.3) 13 (44.8) 16 (48.5) 13 (52)

College 26 (29.9) 8 (27.6) 10 (30.3) 8(3)
Modifiable risk factors

Low physical activity 52 52 (59.8) 14 (50) 17 (51.5) 21 (84)

Hypertension 49 49 (56.3) 17 (58.6) 17 (51.5) 15 (60)

Diabetes mellitus 27 27 (31) 10 (34.5) 9(27.3) 8(32)

Dyslipidemia 10 10 (11.4) 4(13.8) 3(9.1) 3(12)

Physical examination

Systolic blood pressure,

e 87 118 (90-160)

Diastolic blood

pressure, nmHg 78 (60-100)

Body mass index
(BMI), kg/m?
Laboratory measurement

Fasting blood glucose

80  23.4(16.6-38)

120 (90-160) 110 (90-150) 120 (90-160)

80 (60-90) 70 (60-100) 77 (60-90)

23.4 (16.6-38) 22.6(16.6-31.2) 23.4 (19-28.9)

(FBG), mg/dL

Total cholesterol, mg/dL
LDL, mg/dL

HDL, mg/dL
Triglycerides, mg/dL

65 124 (77-487)

62
62

173.6 +37.6
114.2 +32.4
38 (20-116)
132 (70-845)

129 (93-487)

190.8 + 40.2
128.3+35.8
41 (21-97)

149 (70-439)

124 (77-365)

162.5 + 28.5
107.4 + 22
37.5 (24-116)
131.5 (73-314)

129.5 (95-318)

169.9 + 42.7
106 + 39.7
36 (20-51)

144 (71-845)

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

111



A Prabhaswara et al.: Smoking Parameters in Coronary Heart Disease Patients Treated at Dr. Hasan Sadikin General Hospital Bandung,
Indonesia

Table 2 Differences in Characteristics by History of Smoking

History of Smoking
Variable (n=87) Yes No p-value
(n=58) (n=29)
Male 67 58 (100) 9 (31) <0.001
Age, years 87 58.5+9.9 58.3+11.6 0.914
Education 87 0.656
Primary school 11 (19) 8 (27.6)
Secondary school 29 (50) 13 (44.8)
College 18 (31) 8(27.6)
Modifiable risk factors
Low physical activity 52 38 (65.5) 14 (50) 0.168
Hypertension 49 32 (55.2) 17 (58.6) 0.760
Diabetes mellitus 27 17 (29.3) 10 (34.5) 0.623
Dyslipidemia 10 6 (10.3) 4 (13.8) 0.635
Physical Examination
Systolic blood pressure, mmHg 87 118 (90-160) 120 (90-160) 0.388
Diastolic blood pressure, mmHg 87 72.5 (60-100) 80 (60-90) 0.587
Body mass index (BMI), kg/m? 80 23 (16.6-31.3) 23.4 (16.6-38) 0.285
Fasting blood glucose (FBG), mg/dL 65 124 (77-365) 129 (93-487) 0.779
Total cholesterol, mg/dL 62 164.8 +33.3 190.8 + 40.2 <0.01
LDL, mg/dL 62 107 +28.3 128.3 +35.8 0.01
HDL, mg/dL 62 37 (20-116) 41 (21-97) 0.096
Triglycerides, mg/dL 59 132 (71-845) 149 (70-439) 0.785
was similar, with the oldest average age being had hypertension, with the highest number in
60.2+9.2 years in the ex-smoker population. the ex-smoker population. Both dyslipidemia
Most subjects, regardless of their smoking status, and diabetes were most commonly found in
Table 3 Smoking Parameters of Subjects
Variable n Description (n,%)
Age of started smoking, years 58 20 (15-35)
Amount of smoking, cigarette/day 58 12 (3-36)
Duration of smoking, years 58 32.5(18-54)
Duration of smoking cessation, years 25 5(1-30)
Brinkman index classification, % 58
Mild smokers 6(10.3)
Moderate smokers 43 (74.1)
Severe smokers 9 (15.5)
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the non-smoker population, 11.4% and 31%,
respectively. The median BMI in the smoker
population was 22.6 (16.6-31.2), making it
lower compared to the other two groups. From
laboratory measurement, non-smokers had the
highest average for total cholesterol, LDL, and
HDL; the mean and median were 190.8+40.2
mg/dL, 128.3+35.8 mg/dL, and 41 (21-97) mg/
dL, respectively. As for triglycerides and FBG,
ex-smokers had the highest mean and median,
which were 144 (71-845) and 129.5 (95-318),
respectively. Smoking history has a significant
association with total cholesterol and LDL
(p-value <0.05) as shown in Table 2.

Smoking parameters are shown in Table 3.
The mean age of smoking is 20 years old, mean
amount of smoking is 12 cigarette /day. The mean
duration of smoking is 32.5 years and mean
duration of smoking cessation is 5 years. The
degree of smoking measured by the Brinkman
Index, it was found that most were moderate
smokers (74.1%), followed by severe smokers
(15.5%) and mild smokers (10.3%)

Discussion

One of the observations made by Cheezum et
al? regarding the gender of smokers revealed
male population smokes more than the female
population, which may be caused by the
increasing trend of cigarette smoking beginning
first in the male population. This observation is
consistent with the result of this study which
found that the subjects who had a history of
smoking were all male. From bivariate analysis,
it was found that the male sex was significantly
associated with a history of smoking (p-value
<0.001). A report by the U.S. Surgeon General in
2002 regarding women and smoking discussed
that for women younger than 50 years, smoking
is the cause of the majority of CHD, which in this
study comprised 5% of the total population. In
2001, Huxley and Woodward!® reported a pooled
adjusted female-to-male relative risk ratio (RRR)
of smoking compared to no smoking for CHD
was 1.25. Although cardiovascular risk factors
affect young, healthy female smokers earlier
compared to young, healthy male smokers, other
risk factors also must be explored in the women
population, including those related to pregnancy
or autoimmune disorders, as smoking was a
prominent risk factor for the male population.*
9,11

According to the smoking parameter, this
study was in line with the previous study. People
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who smoked < 9, 10-19, and 220 cigarettes per
day had a substantially higher risk of dying from
all causes, CVD and cancer, regardless of the
specific type of CVD, as seen in this study with
the mean amount of smoking was 12 cigarette/
day. Differing from the previous study, initiation
of smoking at 12 years old or younger had an
increased risk of all-cause mortality in the CHD,
meanwhile, this study showed that the mean age
of started smoking is 20 years old. In addition,
compared to never-smokers, regardless of
initiation age, ever-smokers had a significantly
higher risk of all atherosclerotic diseases.
The risk of dying from CVD and cancer causes
returned similar to that of never smoking after
20 and 30 years since quitting. Meanwhile, this
study showed the mean of smoking cessation
duration was only 5 years.?°

The influence of smoking on blood pressure
is still conflicting. In a study by Virdis et al.'? in
2010, although cigarette smoking has an acute
hypertensive effect, the consequences of chronic
smoking directly inducing hypertension are not
yet available. Furthermore, it was stated that
smoking cessation does not necessarily reduce
blood pressure values. In this study, the ex-
smoker population had the highest prevalence
of hypertension, as much as 60%, if compared to
the two other populations. The median of both
systolic and diastolic blood pressure was within
the normal range, which was 118 (90-160) and
78 (60-100) mmHg, respectively. Smoking and
its effect in activating the sympathetic nervous
system and increasing insulin resistance may
elevate blood pressure, thus causing arterial
stiffness, which elevates hemodynamic stress
and damaged vascular endothelium.?13

The multifactorial etiology and molecular
mechanism of T2DM were already linked to
smoking due to the increased incidence of both
insulin resistance and T2DM itself in smokers,
though the exact mechanism is still ill-defined.
Chemical products and free oxidative radicals
of cigarettes may be responsible for processes
that lead to smoke-related insulin resistance.
Hence diabetes or smoking was also thought
to have an epigenetic mechanism related to
insulin sensitivity or hypothesized to have
a direct impact on the pancreatic beta-cell
function. Interestingly, in this study, the diabetes
population was the highest in the non-smoker
population. These findings may be explained
because the non-smoker population may have
more non-smoking risk factors compared to the
smoker population; thus, CHD may be caused by
these other modifiable risk factors.?
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Aside from the direct effect of smoking
on endothelial function, smoking also has
an indirect effect on endothelial damage via
serum lipids which can enhance it. In this study,
dyslipidemia was the highest in non-smokers,
making up 13.8% of the non-smoker population.
The lipid profile of the subjects in this study
was the highest in the non-smoker population.
From the mean of LDL and triglycerides of
subjects, regardless of their smoking status, they
haven’t reached the ideal LDL target (<70 mg/
dL) and have a triglyceride level >150 mg/dL.
The overall mean of LDL and triglycerides was
114.2+32.4 and 173.6+37.6 mg/dL, respectively.
In this study, smoking history has a significant
association with total cholesterol and LDL
(p-value<0.05), though the highest level was in
the non-smoker population. More or less the
same with the findings regarding the diabetic
population, higher lipid profile results, that the
non-smokers population in this study may have
more non-smoking risk factors compared to the
smoker population. Another theory was maybe
patients who had a history of smoking had more
aggressive treatment by statins compared to
those in the non-smoker population and thus
had better lipid profile measurements. There
was no significant association between smoking
history with HDL and triglyceride levels.
Pathophysiologically, smoking induces the
oxidation of lipids and oxidative modified LDLs
captured by macrophages and become foam
cells, which later on are the initiators of plaque
formation processes. In another study, passive
smoking was also linked to negative effects on
glucose and lipid parameters, increasing the
risk of diabetes and cardiovascular disease.
Furthermore, it was observed that smoking
cessation improves HDL-cholesterol though this
was not what we found in the study as the HDL
level in the ex-smoker population was lower
than in non-smokers and smoker population.
Results of some other studies also revealed that
regarding total cholesterol, LDL, and triglycerides
levels, there was no significant association.>!*

Physical inactivity has been identified as an
important risk factor in the development of CHD.
As aprimary prevention, regular physical activity
decreased the incidence of cardiovascular
diseases (CVDs) because at the endothelial level,
regular physical activity attributed to higher
expression and phosphorylation of NO synthase,
which made more effective radical scavenger
system, endothelial rejuvenation by circulating
progenitor cells (CPCs), and promotes the
growth of preexisting coronary vessels by
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angiogenesis. As a secondary prevention,
exercise training improves endothelial function
and stops coronary stenosis progression by an
atherosclerosis effect on platelets and leukocytes.
Myocardial perfusion also may be improved by
vasculogenesis on the capillary level. Most of
the subjects in this study exercised less than 30
minutes per day or 3.5 hours per week, which is
still less ideal than what the exercise guidelines
recommend. Interventional studies showed that
exercise training might reduce cardiovascular
event rate in patients with CHD and reduce its
mortality, which raises the urgency to promote
physical activity after CHD. In this study, most
subjects, regardless of their smoking status, still
had a low physical activity.’®

The adverse effects of cigarette smoking
suggest a dose-response relationship between
cardiovascular disease which means that the risk
of developing CAD increases with the increase of
smoking parameters, such as duration of smoking
and number of cigarettes smoked. Risk Estimator
Plus also distinguishes between smokers and
never-smokers, and it was found that after 5
years, the cardiovascular risk of “ex-smokers”
is equivalent to the risk of persons who have
never smoked. About 52% of ex-smokers in the
study had quit smoking more than 5 years, and
the median was 5 (1-30) years, which means the
risk of this population may be the same as those
in the non-smoker population. Nevertheless, this
statement is not well proven, and the time frame
of the cardiovascular risk following cessation
is still not well defined. In the National Health
Interview Survey in the United States, smoking
was related even to young people; thus, the
main recommendation is abstinence from a very
early age. Speaking in generality, a significant
number of Indonesians tried smoking for the
first time before 18 years old, and the number
is increasing with the age of first-time smokers
getting younger. According to the National Basic
Health Research in Indonesia, the prevalence
of smoking in the 10-18 years old population
in 2018 was 9.1%, with the percentage keep
increasing from 2013 and 2016, which was 7.2%
and 8.8%, respectively.® ¢1¢

A study that explored the impact of smoking
behavior on the echocardiographic measure of
the heart revealed that an increased duration of
smoking was associated with worse left ventricle
(LV) structure, i.e., increased mass and relative-
wall thickness (RWT), worse LV diastolic
function, and worse right ventricle (RV) function.
Increased amounts of cigarettes smoked per day
were also associated with increased left ventricle
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mass (LVM), worse diastolic function, worse
LV geometry, and worse RV function. Lifetime
pack-years, or in this study as measured by the
Brinkman Index, were associated with increased
LV, worse LV geometry, and worse RV function.
According to the Brinkman Index, most smokers
in this study were moderate smokers (74.1%).
According to a study by Salehi etal.,'” who aims to
investigate the extent of smoking to the number of
occluded arteries and the severity of CAD, found
that smoking was not significantly associated
with the number of damaged coronary arteries,
though it was associated with the severity of
CAD in a way that smoking was associated with
the occlusion of the left anterior descending
(LAD) artery and smokers may be more likely
to have non-proximal coronary artery occlusion
which may be owing to the effect of cigarette
and nicotine of the vascular epithelium. A study
by Cheezum et al.’ also revealed that current
smokers were associated with the presence,
extent, and severity of CAD if compared to non-
smokers. Subjects that quit smoking 12 years
before CTA had a lower risk of non-calcified
plaque, calcified plaque, and obstructive CAD
compared to current smokers if compared to
current smokers. Quitting smoking is associated
with a reduced risk of total mortality with a
pooled relative risk (RR) of 0.64 (95% CI, 0.58-
0.71). Furthermore, smoking cessation is also
associated with a decreased incidence of second
cardiac events, including cardiac death and non-
fatal myocardial infarction (MI) in patients with
a previous history of MI.18

Firstly, the limitation of this study was a cross-
sectional study with small sample sizes. Secondly,
data was collected from interviews which might
cause recall bias, and some laboratory findings
were missing from medical records. For example,
the degree of smoking was measured subjectively
from the Brinkman Index and was not further
confirmed by laboratory measurements, such
as CO, level or nicotine levels in the blood.
Thirdly, statin dosage was not included in this
study thus patients who had high-intensity or
moderate-intensity statin which may affect the
result of their lipid profile measurements. Lastly,
the history of secondhand smoke, an important
parameter, was not interviewed in this study.

In conclusion, male population smokes more
than the female population. Those who had a
history of smoking started smoking ata relatively
young age and were moderate smokers, whereas
those who never smoked had higher LDL and
total cholesterol levels. Those who had quit
smoking on average had quit smoking for more
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than a year. Further prospective studies may
be needed to determine smoking parameters
associated with morbidities and mortalities.
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Abstract

Response to chemotherapy for breast cancer can be assessed using the CA 15-3 tumor marker, or through
histopathological means such as Miller Payne assessment. This study aimed to explore the correlation between
CA 15-3 level and histopathological response in locally advanced breast cancer. This is a cross-sectional study
measuring CA 15-3 before and after neoadjuvant chemotherapy using the FAC regiment. This study took place
in Dr. Hasan Sadikin Hospital Bandung, Indonesia, from January to August 2022. Data on histopathological
responses before chemotherapy and after surgery were also collected. Thirty-nine patients were admitted
as subjects. Most patients had invasive carcinoma of no special type (79.5%) and luminal B HER 2 molecular
subtype (38.5%). A significant decrease in CA 15-3 level after chemotherapy (from 23.54+18.38 ng/mL
to 16.30+6.51 ng/mL) was observed. No significant correlation between CA 15-3 level and Miller Payne
histopathological responses were found in the subjects.

Keywords: Breast cancer, chemotherapy, histopathology

Introduction

According to the Global Burden of Cancer Study
(GLOBOCAN) released by the International
Agency for Research on Cancer (IARC) in 2020, it
was known that breast cancer is the malignancy
with the highest percentage of new cases, which
is 2,261,419 cases (11.7% of all new cancer
cases) and has a mortality rate of 6.9%. As
many as 65,858 new breast cancer cases were
diagnosed in Indonesia in 2020, making it the
most diagnosed malignancy.!

Locally advanced breast cancer is defined
as a collection of invasive manifestations. The
early manifestations and radiological imaging
of this breast cancer involve the lymph nodes
as well. This breast cancer has a size of more
than 5cm, it may also adhere to the skin or the
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chest wall. Lymph node metastases adhering
to the surrounding tissue may also be found in
this type of cancer. One of the modalities to treat
locally advanced breast cancer is neoadjuvant
chemotherapy. This chemotherapy is given
to patients with high-grade malignancy who
have never received local-regional procedures
through surgery or radiation.?

Proskurina et al? found that combined
chemotherapy using conventional anthracyclins
such as 5-fluorouracil, doxorubicin, and
cyclophosphamide (FAC) is more effective in
combatting breast malignancy compared to the
use of cyclophosphamide, methotrexate, and
5-fluorouracil (CMF).

In patients diagnosed with breast cancer,
tumor markers may serve several purposes in
the management and early detection of disease
progression. The most commonly used tumor
marker for breast cancer is CA 15-3. This tumor
marker can be used as a diagnostic, prognosis,
therapy monitoring, and recurrence prediction
tool after surgery and chemotherapy.*® The
American Society of Clinical Oncology 2007

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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(ASCO) discovered that CA 15-3 is increased as
much as 75-90% in advanced stages and when
metastasis is present. The increased level of
this tumor marker can predict an unfavorable
prognosis and the incidence of metastasis.®

The Miller-Payne system can be used to
assess neoadjuvant chemotherapy response
at the histological level. Histopathological
response evaluation is currently an important
independent prognostic factor because the
evaluation of the residual tumor is based on the
decreased amount of tumor cells. This evaluation
can also predict overall survival and disease-free
interval in patients with large breast cancer and
advanced stage.”® The Miller Payne evaluation
system is presented in Table 1.

Few studies have looked into the benefit
of CA 15-3 correlating with histopathological
response after neoadjuvant chemotherapy. This
research aims to find the correlation between CA
15-3 level with the histopathological response
using Miller Payne system in locally advanced
breast cancer patients undergoing FAC regiment
neoadjuvant chemotherapy.

Methods

This is a cross-sectional study to find the
correlation between CA 15-3 level and
histopathological response before and after
chemotherapy. CA 15-3 before FAC neoadjuvant
chemotherapy and 21+7 days after the fourth
cycle of chemotherapy will be compared.
Histopathological response data are collected
before the start of neoadjuvant chemotherapy
and after surgery.

This study uses patients diagnosed with
locally advanced breast cancer as subjects.
Patients who visited the surgical oncology clinic
in Dr. Hasan Sadikin General Hospital, Bandung
in the period between October 2021 to August
2022 were considered as subjects. Locally
advanced breast cancer patients undergoing
FAC regiment neoadjuvant chemotherapy and
consented to be part of this study were included
as subjects. Patients with comorbid such as
diabetes mellitus and chronic kidney disease
were omitted from participating in this study.
Patients with bilateral breast cancer, cirrhosis,
hepatitis, benign tumor or breast infection,
colon cancer, ovarian cancer, lung cancer, and
pancreatic cancer were also excluded. Patients
with a previous history of chemotherapy or who
are currently undergoing chemotherapy along
with radiation were excluded from this study as
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well.

Comparative tests such as paired t-test
and ANOVA are used to analyze the variables.
Correlation is determined by Jaspen (M)
Correlation for correlation between CA 15-3
with Miller Payne grade and Pearson correlation
test for correlation between CA 15-3 with the
other variables.

This research  abides by  ethical
considerations. Patients were given information
about this study and were asked for consent.
This study has received clearance from the
Health Research Ethics Committee of Dr. Hasan
Sadikin General Hospital, Bandung (Number:
LB.02.01/X.6.5/124/2022).

Results

Thirty-nine patients were admitted as the
study subjects. Characteristics of the patients
are presented in Table 2. Most of the subjects
are aged between 50-59 years old. The most
common histopathological type is no special
type, accounting for more than 2 two-thirds of
the subject population. Most patients fell into
grade III of Miller Payne’s histopathological
system after surgery.

The comparison between CA 15-3 levels
before and after chemotherapy showed a
significant difference as presented in Table 3
(p<0.005). CA 15-3 levels in invasive lobular and
no special types before and after chemotherapy
displayed a significant difference only in the no
special type group. Comparing CA 15-3 levels
before and after chemotherapy with the tumor
subtypes yields a significant difference in the
Luminal B, HER 2 Positive, and HER 2 Type
groups.

Table 1 Miller Payne System

Response

criteria

Grade | No change, no significant
reduction in tumor cell

Grade 11 Minor loss of tumor cells (<30%)

Grade III Loss of tumor cells between 30%
and 90%

Grade IV Reduction of tumor cells >90%

Grade V No identifiable malignant cells,

ductal carcinoma in situ (DCIS)
may be present
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Table 2 Characteristics of Subjects

Variable n Percentage (%)
Age (years)® 48 (26-76)
20-29 1 2.6
30-39 8 20.5
40-49 11 28.2
50-59 15 38.5
60-69 7.7
70-79 2.6
Histopathology type
Invasive Ductal 1 2.6
Invasive Lobular 12.8
No Special Type 31 79.5
Mucinous 2.6
Secretory 2.6
Tumor Subtype
Luminal A 10.3
Luminal B, HER 2 Positive 5 12.8
Luminal B, HER 2 Negative 15 38.5
HER 2 Types 10 25.6
Triple Negative 5 12.8

CA 15-3 levels

Before chemotherapy (ng/ml)®

After Chemotherapy (ng/ml)?
Miller Payne Histopathology

[

I1

111

I\Y

\Y%

17.7 (4.5-74.3)

16.30 £6.51
12.8
23.1
14 35.9
9 23.1
2 5.1

aAverage * SD; "Median (min.-max.)

This study also calculates the correlation
between the difference between both levels of
CA 15-3 with Miller Payne grade. It was found
that there is a decrease in levels of CA 15-3 but
there is no correlation between decreased CA
15-3 levels with Miller Payne grade (r count < r
tables). This result is presented in Table 4.

Discussion
Tumor markers are used in assisting early
diagnosis and classification, determining

prognosis, monitoring the success of therapy, as
well as monitoring the recurrence of the disease.

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

Most serological tumor markers cannot be used
for asymptomatic screening of patients and very
few can be used for diagnosis due to their low
sensitivity and specificity. To increase sensitivity
in some types of malignancies used a relatively
specific combination of tumor markers.’ All
breast cancer patients examined for tumor
markers were associated with local and systemic
therapy.'

The tumor marker that is often used for
breast cancer is CA 15-3. This marker is
overexpressed in >90% of breast cancers. CA
15-3 promotes tumor invasion and metastasis
through activation of the mitogen-activated
protein kinase signaling pathway and decreased
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Table 3 Comparison of CA 15-3 Before and After Chemotherapy in Different Variables

CA 15-3 Before

CA 15-3 After

Chemotherapy Chemotherapy P
(Average+SD) (Average+SD)
CA 15-3 level 23.54+18.38 16.30+6.51 0.002
Histopathology type
Invasive Ductal 10.6 9.4
Invasive Lobular 26.06x4.25 15.62+1.25 0.123
No Special Type 21.94+3.25 15.93+1.19 0.022
Mucinous 24.8 18.7
Secretory 72.4 35.7
Subtype tumor
Luminal A 17.75%6.73 13.70+1.85 0.539
Luminal B, HER 2 Positive 22.08+3.32 16.90£2.65 0.006
Luminal B, HER 2 Negative 16.71£2.31 13.70+1.18 0.164
HER 2 Type 37.15+8.17 20.84+2.67 0.022
Triple Negative 22.90+£10.63 16.50+ 2.80 0.534

Table 4 Correlation between Miller Payne Grade and Decreased CA 15-3 Levels

Miller Payne CA 15-3 Before CA 15-3 After Difference in CA 15-3 rcount  rtables
Grade? Chemotherapy® Chemotherapy® Levels®
3(1-5) 23.54+18.38 16.30+6.51 7.24+13.92 0.073 0.325

aMedian (Min-Max); "Mean+SD

regulation of E-cadherin. Thus, CA 15-3 is more
associated with metastatic riskand has a negative
correlation with progressive free disease.!* Hasan
et al.’? explained that CA 15-3 level show a high
increase in breast cancer cases and significantly
help in the diagnosis of breast cancer. Although,
the assessment is not a gold standard but is
efficient in predicting susceptibility to breast
cancer and detection of breast cancer prognosis.

At the beginning of the disease, CA 15-3
sensitivity levels are very low, however, it will
increase according to the clinical degree of breast
cancer, highest in cases of metastases. Research
conducted by Jia et al. reported that CA 15-3
concentration will increase in 10% from patients
with stage [ disease, 20% with stage II disease,
40% with stage III disease, and 75% with stage
[V disease.” This is also in line with research
conducted by Chin et al showing that in cases
of metastatic breast cancer, the sensitivity of CA
15-3 is superior.'* Another study also reported
that CA 15-3 is useful as an early screening for
high-risk patients as well as mammograms.
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Research conducted by Sototetti et al.'® assessing
CA 15-3 levels before and after chemotherapy
in advanced stages of breast cancer concluded
that elevated CA 15-3 are predictive of a poor
response to chemotherapy. Several other studies
have shown that the use of CA 15-3 together can
increase sensitivity in about 90% of people with
breast cancer who are already metastatic.'®

In the study by Yang et al.! CA 15-3 level
before therapy was lower in the triple-negative
subtype compared to other subtypes. In this
study, CA 15-3 before therapy in the triple-
negative subtype tends to be low compared to
Luminal B - HER 2 positive and HER 2. However,
when compared to Luminal A and Luminal B -
HER 2 negatives, the CA 15-3 level on triple
negative is slightly higher. As for this study,
the results were slightly different because the
division of subtypes carried out in this study was
different from the research of Yang et al.!* In the
study conducted by Shao et al. it was explained
that Luminal B has aggressive clinical properties
so that CA 15-3 tends to be higher in the positive

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024



KA RizKi et al.: Correlation between Ca 15-3 and Miller Payne Histopathological Response in Locally Advanced Breast Cancer
Undergoing FAC Regiment Neoadjuvant Chemotherapy

Luminal B population. However, another study
by Araz et al.'”!® suggested that the Luminal type
did not determine CA 15-3 levels.

In the study by Gupta et al.,'° pre-therapeutic
CA 15-3 levels were significantly higher than
post-therapy CA 15-3 levels. This is in line with
the results of this study. We found that there was
a significant decrease in the average CA 15-3
levels before and after chemotherapy with a P
value of 0.002. CA 15-3 levels before and after
chemotherapy also had a strong correlation with
anr of 0.780 and a P value of <0.001. This shows
that in general the samples in this study had a
good response to chemotherapy.

Another objective assessment in addition
to tumor markers is the evaluation of the
histopathological response. There are several
systems for evaluating histopathological
responses, one of which is the Miller Payne
system. In the Miller Payne system, the response
is evaluated based on a reduction in tumor
cellularity between the biopsy specimen and
the mastectomy. In addition, Miller Payne can
establish a prognosis in patients who experience
a non-complete response. This is an advantage
of Miller Payne because it can better predict the
prognosis of neoadjuvant post-chemotherapy
patients. In the Miller Payne system of 5
grades, Grades I-1V are categorized as a partial
pathological response (pPR) and grade V as a
pathological complete response (pCR). Residual
ductal carcinoma in situ stand-alone is classified
as a complete response.®

The relationship between CA 15-3 levels and
MP histopathological responses was studied.
There was no significant difference in the
average levels of CA 15-3 after chemotherapy
in all grades of Miller Payne. This shows the
absence of an influence of CA 15-3 levels on the
patient’s histopathological response. After that,
a correlation test of the differences between
CA 15-3 level with Miller Payne grade was
carried out and it was found that there was a
decrease after chemotherapy but there was no
statistically significant correlation (r count<r
tables). The results showed that CA 15-3 were
not associated with histopathological responses.
This is in line with the results of research from
Lin et al.20 which reported that CA 15-3 levels
are not related to pathological variables, one of
which is histopathology. This finding suggests
that using the Miller-Payne system is beneficial
in confirmation of therapeutic response.

In conclusion, we found that chemotherapy
significantly decreases CA 15-3 levels after
chemotherapy but discovered no correlation
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between the tumor marker and histopathological
response when evaluated with the Miller Payne
system. There are several limitations in this
study such as the presence of factors that are
difficult to control such as the emergence of
other diseases in the middle of research that
have been previously excluded at the beginning,
the possibility of the emergence of new
metastases in the middle of the study can also be
a confounding factor in the study.
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Abstract

Head trauma is a head injury caused by external forces in the head or body that results in disruption of the
normal functioning of the brain. According to the CDC, deaths from head injuries were about 60,000 in 2016,
and rose to more than 61,000 in 2017. The COVID-19 pandemic had caused poor non-COVID patient care,
especially in low- and lower-middle-income countries with limited access to health facilities, resulting in
increased morbidity and mortality, including among patients with head injuries. The purpose of this study
was to understand the characteristics, duration of hospital stay, and difference of time to surgery interval in
Traumatic Brain Injury patients in Dr. Hasan Sadikin General Hospital Bandung before and during the COVID-19
pandemic. This study was performed through analytical methods with a cross-sectional study design using
analysis of medical records of head trauma patients treated in Dr. Hasan Sadikin General Hospital Bandung,
Indonesia in the period before the pandemic (February 2018-February 2020) and during the pandemic
(March 2020-September 2021). Data analysis showed significant differences in length of hospitalization and
operating intervals before and during the pandemic (p=0.04 and p=0.03), showing that there are differences
in interval operation and duration of stay between patients with head trauma before the pandemic and during

the pandemic.

Keywords: Comparative studies, COVID-19, traumatic head injury

Introduction

Traumatic brain injury (TBI) is a mechanical
trauma that may cause a dysfunction of
the neural system, physical, cognitive, and
psychosocial temporarily or permanently.
Based on the Global Burden of Disease (GBD)
2019, there were approximately 27 million cases
of TBI in 2016 with 3.6 million cases occurring
in high-income countries, 5.5 million occurring
in middle-high-income countries, 7.2 million
occurring in middle-income countries, 8 million
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occurring in low-middle income countries, and
2.6 million occurring in low-income countries. ?
As we know at the beginning of 2020, SARS-CoV
2 caused a global pandemic of severe pneumonia,
which is now known as COVID-19 disease. ?
This pandemic has caused a vital issue in the
treatment of neurotrauma patients, especially
TBI patients, who most often need immediate
surgical intervention, yet had delays in reaching
and receiving because of the COVID-19 pandemic.
This issue can negatively affect mortality. *°
Throughout the pandemic, the limitation
of traveling and the decreased number of
pedestrians and vehicles have decreased
causative mechanisms of trauma. A study in New
York, one ofthe COVID-19 pandemic epicentersin
the United States, showed decreased cases of TBI
during the pandemic, which may be associated
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with social limitations that consecutively limit
non-essential activities, crowding, and traffic.®”8
While in Indonesia, Pukovisa et al., had the
contrary findings in Dr. Cipto Mangunkusumo
General Hospital, where admittance of patients
with TBI during the COVID-19 pandemic had
increased, especially moderate to severe TBI.
9 However, this increase was not found to be
statistically significant. A study in Norway found
that the average hospital stay duration of TBI
patients is 6,6-7,2+6 days.* A study by Adam
et al, at Dr. Hasan Sadikin General Hospital
Bandung in 2019 reported the characteristics of
mild to moderate TBI: duration of hospital stays
in 65.8% of patients was 7-14 days, some were
less than 7 days and the least patients had more
than 14 days of hospital stay. ! The average time
to surgery in referred TBI patients is less than
4 hours until 8 hours. Based on the data of mild
to moderate TBI patients at Dr. Hasan Sadikin
General Hospital Bandung in 2019, the time to
surgery interval is 2-24 hours (70.9%) and more
than 48 hours (17.7%).!* A study in the United
States found that there has been a change in
the characteristics of TBI. Based on its severity
(GCS), there has been a decrease in severe TBI
patients, but no significant change in moderate
TBI patients.!?

This pandemic has caused various changes
in every level of healthcare facilities. Relocation
of hospital staff, including neurosurgeons, was
very important to accommodate the needs
of emergency life-threatening patients with
COVID-19, and to decrease morbidity and
mortality. During the pandemic, TBIs were still
prioritized. There were no significant changes in
the indications for surgical intervention of TBI
before and during the pandemic. Atthe beginning
of the pandemic, insufficient healthcare staff,
bed capacity, intensive care, and selective
admission of patients might have caused a delay
in elective surgical procedures and more priority
in emergency surgeries.’

Based on this, the writers interested to
study about the characteristics, duration of
hospital stay, and difference of time to surgery
interval in TBI patients in Dr. Hasan Sadikin
General Hospital Bandung before and during the
COVID-19 pandemic.

Methods

This study was carried out through the analysis
of medical records on head trauma patients at
Dr. Hasan Sadikin General Hospital Bandung

124

Bandung in the period before the pandemic
period February 2018-February 2020 and
during the pandemic period March 2020-
September 2021 to assess the comparison of the
characteristics and time of operation intervals
of head trauma patients in the RSHS emergency
room before and during the COVID-19 pandemic
using analytical methods with a cross-sectional
study design. The sample was taken according
to minimal sample for characteristic study
and confidential sample method. This study
was approved by the Health Research Ethics
Committee of Dr. Hasan Sadikin General Hospital
Bandung by number LB.02.01/X.6.5/348/2022.
Data was then cleaned and categorized to know
the characteristics of the respondents and then
analyzed by Chi-Squared and Mann-Whitney to
find the differences in characteristics before and
after the pandemic COVID-19.

Results

The majority of head traumas both before and
during the pandemic occurred in men (87.04%
and 81.5%), adults (53.7% and 51.9%), due
to traffic accidents (64.8% and 66.7%), and
were accompanied by fractures of the anterior
cranial base (22.2% and 3.7%). The majority
of head traumas with open fractures before the
pandemic (46.1%) and linear fractures during the
pandemic (48.1%), cerebral contusion lesions
before the pandemic (33.3%), and epidural
hematoma lesions during the pandemic (38.9%),
mild trauma degrees before the pandemic
(44.4%) and moderate trauma degrees during
the pandemic (51.9%). Of the number of samples
with positive results of PCR examination,14
of the samples (25.9%) was already had been
undergoing surgery (Table 1).

The length of stay before the pandemic was
3-7 days and during the pandemic was >14 days
(5.5% negative PCR, 25.9% positive PCR) (Table
2). Surgery intervals >24 hours occurred before
and during the pandemic (38.89% and 64.8%)
(Table 3). Data analysis showed significant
differences in the length of hospitalization
and operating intervals before and during the
pandemic (p=0.04 and p=0.03)

Discussion
There are differences in interval operation and

duration of stay between patients with head
trauma before the pandemic and during the
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Table 1 Differences between Characteristics of TBI Patients Before and During the COVID-19

Pandemic
Before the COVID-19 ¢, DY TC
Variable Pandemic (54) (54) p-value
n % n %
Sex Male 47 87 44 81
Female 13 10 19 0428
Age Children 17 5 9
Adolescents 3 6 8 15
Adults 29 54 28 52 0.973
Elderly 13 17
Seniors 11 4 7
Clinical status Mild 24 44 20 37
Moderate 27 50 28 52 0.313
Severe 3 6 6 11
Skull fracture Linier 14 26 26 48
Open 26 46 16 30
Closed 10 19 8 15 0.433
Diastases 6 2 4
Avulsion 2 2 4
Skull Base Anterior 12 22 2 4
Fracture Media 4 7 0 0 0.388
Anterior & Media 1 1 0 0
Intracranial Cerebral contusion 18 33 17 32
Lesion Epidural hematoma 17 32 21 39
Subdural hematoma 16 29 12 22 0.404
Intracerebral hematoma 16 29 12 22
Intraventricular hematoma 1 2 3 6
Subarachnoid hematoma 7 13 9 17
Mechanism Traffic accidents 35 67 40 74
Sports accidents 0 0 0 0
Work accidents 15 28 12 22 0.372
Abuse 1 6 11
Other causes 2 4 2 4

pandemic (p =0.04 and p=0.03). Diagnosed TBI
alongside COVID-19 was shown to increase
the duration of hospital stay, noting that
quarantine of COVID-19 patients is vital to
limit the spread of infection. This study found
that the average duration of hospital stay has
increased from 7.3 days before the pandemic

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

to 8.9 days during the COVID-19 pandemic
with statistical analysis showing a significant
increase. Longer duration of hospital stay might
be caused by longer quarantine, need to repeat
PCR until negative, increased morbidity and
mortality caused by longer time to surgery
interval, and co-morbidities (DM, hypertension,
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Table 2 Differences between Duration of Hospitalization of TBI Patients Before and During the

COVID-19 Pandemic

Before COVID-19
Duration of

During COVID-19 Pandemic (n=54)

Pandemic (n=54 . -
Hospitalization ( ) PCR () PCR (+) p-value
n % n % n %
<3 days 13 24 2 3.7 0
3 to 7 days 20 37 28 51.8 0
0,036
8 to 14 days 16 29.6 7 12.9 0
>14 days 5 9.3 3 5.5 14 25.9

Table 3 Differences between Surgical Intervals of TBI Patients Before and During the COVID-19

Pandemic

Before COVID-19

During COVID-19 Pandemic (n=54)

Surgical Intervals Pandemic (n=54) PCR (-) PCR (+) p-value
n % % n %
<4 hours 14 259 2 3.7 0 0 0,004
4-24 hours 19 35.2 17 31.5 0 0
>24 hours 21 389 21 38.8 14 25.9

other cardiovascular disease) in patients with
COVID-19. Another cause might be an increase in
severe TBI cases with multiple traumas during
the pandemic which needed a multidisciplinary
approach and consecutively increased the
duration of hospital stay. This finding was by
a study by Chun et al.!® that found a significant
increase in the duration of hospital stay during
the pandemic compared with before, which is
caused by the obligation of COVID-19 screening
before admission.

This study also found a significant difference
in time-to-surgery interval of TBI patients
before and during the COVID-19 pandemic. This
significant increase was also happening in India,
which in turn caused increased risk of severity
in TBI cases and also mortality during the
pandemic. At Dr. Hasan Sadikin General Hospital
Bandung, where this study was conducted, we
found three factors that could contribute to
an increase in the surgery interval. '* The first
one was a delay to see, which could be caused
by lockdown and decrease of transportation.
Since the Indonesian government implemented
PPKM (Pemberlakuan Pembatasan Kegiatan
Masyarakat) regulation throughout Indonesia,
including where this research was conducted,
community mobility was significantly reduced,
restriction of transportation including the
number of ambulances resulted in highly difficult
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access for accident victims to be delivered to
nearest health facility. A study in Lithuania found
that trauma patients during the lockdown had
more severe clinical findings and therefore more
patients need surgeries. Moreover, more time
was needed to transport patients to the ER and
conduct the COVID-19 screening, laboratory
examination, and Computed Tomography. *°

The second factor was a delay in reach,
which may be the result of increased ambulance
transportation for COVID-19 patients. The
implementation of the Sistem Rujukan Terpadu
(Sisrute) at Dr. Hasan Sadikin General Hospital
has significantly resulted in delays in delivering
patients from referral hospitals due to delayed
response. Before referring, special requests such
as Covid-19 PCR swabs, laboratory tests, and
other supports highly influence the outcome of
the patient who will be referred. This delay was
also found in a study in Pennsylvania during
the pandemic, which showed a decrease in EMS
(Emergency Medical Services) response by as
much as 26.5% during the pandemic compared
with before. This was caused by reception
disturbance and transportation limitations.'
Another study in South Korea also found an
increase in rejection of medical transportation
during the pandemic (6.7% before the pandemic
to 8.2% during).”

The third factor is the delay in receive which

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024
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could be the cause of long COVID-19 screening,
height of laboratory and radiology examination
requests, increased workload of physicians, and
anesthetists, and the long queue of surgeries
especially for multiple trauma cases or patients
with co-morbidities that needed more experts
and examinations. Faried et al.®® found an
increased duration in patients’ response during
the pandemic, with an average of 1-2 hours
before the pandemic, to 14 hours during the
pandemic caused by lengthy protocol in patients
infected with COVID-19. This resulted in a worse
prognosis.

In this research, head injuries due to child
abuse during the COVID-19 pandemic era were
found. However, it is still unclear how the trauma
mechanism itself is related to the COVID-19
pandemic situation. Currently, the prevalence
of abusive head trauma in children across
Indonesia is not reported during the COVID-19
pandemic. Thus, the represented actual data in
Indonesia could not be our reference. A nine-
center in the United States retrospective review
of child physical abuse with a total of 319
cases concluded that there were no significant
differences in child physical abuse cases
between the COVID-19 pandemic period to pre-
pandemic period. Apparent rates of new injuries
related to child physical abuse did not increase
in the COVID-19 pandemic. There were also no
significant differences in the types of injuries
and outcomes. While this may suggest that
pediatric physical abuse was not impacted by
pandemic restrictions and stresses, it is possible
that under-reporting, under-detection, or delays
in presentation of abusive injuries increased
during the pandemic.

Some factors that sped up the time to surgery
interval were a compact referral system (Sistem
Rujukan Terpadu), pre-referral PCR examination,
and other evaluations that depleted the need for
isolation for patients not infected with COVID-19.
This altogether decreased the time to surgery
interval for TBI patients.

In this study, some of the factors thatincreased
the time to surgery interval were ambulance
response, triage, waiting time for laboratory
examination, and availability of radiology for
patients infected with COVID-19. Another factor
was the hospital’s lack of preparation to face
the COVID-19 pandemic, which forced a lot of
adaptations and changes to be made to tackle
COVID-19. Some new policies, such as obligated
consultation with the COVID-19 team caused a
delay in time to surgery interval. Other factors
were limited Personal Protective Equipment
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(PPE), only one operating theatre for COVID-
19-infected patients, and limited experts.
Unfortunately, with allocation of one operating
theatre for COVID-19-infected patients also
limited emergent surgeries for patients not
infected with COVID-19.

This research is expected to be used as
a reference by doctors and management in
conducting the introduction, diagnosis, and
appropriate therapy of head injuries. Especially
neurosurgeons, the Pinere Team and operating
room team and other multi-disciplinary teams,
this research can provide an overview of the
characteristics of head trauma patients so that
appropriate and fast therapy can be conducted.

In addition, the authors also hope that this
research can assist service management in
health facilities. Among the expected benefits
is that this research can serve as a reference so
that the patient’s screening process in triage will
run more selectively, rapidly, and precisely, for
patients to be operated on quickly.

Furthermore, it is expected that patient
management will shorten the operating interval.
Atlast, itis hoped that head trauma patients who
come to the emergency room with confirmed
COVID-19 can receive adequate and appropriate
therapy to result in a better prognosis.

Limitations of this study are the need to
further address these factors that affected the
time to surgery interval. Another limitation is
the association of the factor in increasing time to
surgery interval was not divided in accordance
to the pandemic period where at the beginning
of the pandemic, systems and policies had not
been done as well as 1-2 years after the first
declaration of the pandemic. Another study to
address other confounding factors is also needed.
A pre-hospital study, relating to risk factors that
can increase time to surgery interval, such as
ambulance response time, triage, laboratory
examination duration, and availability of
radiology facilities also needs to be conducted.
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Comparison of Phaco-Chop versus Stop-and-Chop Nucletomy Techniques in
Patients with Soft to Moderate Nucleus
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Abstract

Various phacoemulsification techniques are commonly used, with phaco-chop and stop-and-chop techniques
as the most popular ones. Phacoemulsification inevitably leads to endothelial cell destruction, which, in severe
cases, might result in vision impairment. This study aimed to compare endothelial cell characteristics between
two phacoemulsification procedures, phaco-chop, and stop-and-chop, in patients with soft to moderate
nucleus cataracts. This study was conducted on 142 patients at the National Eye Center of Cicendo Hospital
between April and August 2018. Of those, 66 patients underwent the phaco-chop technique, while 76 patients
underwent the stop-and-chop technique. Intraoperative parameters such as effective phaco time (EPT), phaco
time, average power, and duration were recorded. Endothelial density, hexagonality, coefficient of variation
(CV), and central cornea thickness (CCT) were also recorded before surgery, as well as one week and four
weeks after surgery. Mean power, EPT, phaco time, and duration in the phaco-chop group were significantly
lower than in the stop-and-chop group. Mean (SD) endothelial density at one-week and four-week evaluation
in the phaco-chop group were considerably lower than in the stop-and-chop group (p-value=0.024 and
p-value=0.000, respectively). Mean (SD) CV at one-week evaluation in the phaco-chop group was significantly
higher compared to a stop-and-chop group, 43.3 (8.0) versus 40.0 (6.7)% (p-value=0.009). Mean (SD)
hexagonality at four-week evaluation in the phaco-chop group was significantly higher compared to a stop-
and-chop group (43.1 (17.6) versus 48.7 (13.2) respectively, p-value=0.045). Phaco-chop technique have
significantly lower EPT, average power, phaco time, and surgery duration than stop-and-chop techniques at
one-week and four-week evaluation after phacoemulsification.

Keywords: Anterior chamber depth, cataract, endothelial cell, phacoemulsification

Introduction

There are several different phacoemulsification
procedures available today! Along with
the advancements in phacoemulsification
technology, cataract surgeons’ main goal is
to improve phacoemulsification efficiency.
Each technique aims to reduce zonular stress
while also using less ultrasonic time and
energy during nucleus emulsification. Various
degrees of corneal endothelial damage are
unavoidable during uncomplicated cataract
surgery. Corneal endothelial damage is an
inevitable occurrence even in uncomplicated
cataract surgery. The occurrence of endothelial
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cell injury is an wunavoidable consequence
of the phacoemulsification method. Corneal
endothelial damage can occur during
cataract surgery as a result of factors such
as irrigation flow and turbulence, as well as
direct trauma produced by the instruments or
nucleus fragments. Furthermore, there was a
correlation between higher power levels longer
phacoemulsification durations, and the loss of
endothelial cells. The occurrence of endothelial
cell death during phacoemulsification surgery
is associated with compromised visual acuity.
Identifying safe and effective strategies for
protecting intraocular tissue, including the
corneal endothelium, during surgery is the
main objective of phacoemulsification to lower
postoperative complications.?3*

The phacoemulsification techniques that
are most frequently implemented are phaco-
chop and stop-and-chop. Both techniques use
a chopper to divide the nucleus mechanically
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into small fragments. The stop-and-chop
technique is initiated by creating a central
groove using ultrasonic energy, which is the
primary distinction between the two techniques.
The surgeon fractured the posterior plate
and cracked the nucleus into two pieces after
the groove was deep enough. Although the
ultrasound energy used in the phaco-chop
technique for nuclear management is lower than
the stop-and-chop technique, reports showed
that there is no difference in endothelial loss
between both techniques.'*® The objective of
this study is to conduct a comparative analysis of
the phaco-chop and stop-and-chop approaches
in terms of their impact on endothelial cell
loss during phacoemulsification procedures
for mild to moderate nuclear cataracts. In
contrast to previous research that examined the
comparative efficacy of phaco-chop and stop-
and-chop techniques throughout the entire
spectrum of cataract nucleus hardness, the
present study only focused on comparing these
approaches in relation to two specific degrees of
cataract hardness.

Methods

This was a prospective study conducted at the
Cataract and Refractive Surgery Department
at Cicendo National Eye Hospital from April
to August 2018. The inclusion criteria of
the study were patients aged more than 30
years old with grade II-IV cataracts according
to Buratto classification who underwent
phacoemulsification with intraocular lens (IOL)
implantation. Exclusion criteria for this study
were patients with preoperative intraocular
pressure (IOP) >21 mmHg, endothelial cell
density <1.500/mm?, history of intraocular
surgery, pseudoexfoliative syndrome, zonular
weakness, and had a complication during or after
the surgery. We randomized the patients into two
groups: the phaco-chop technique group and the
stop-and-chop technique group.

Two cataract surgeons (BU, ES) who
underwent equivalent training and have
comparable surgical skills, were chosen based
on their adherence to a standardized operating
procedure. Both surgeons adhered to the same
standardized process and utilized identical
parameters during the surgeries. The surgical
procedures were conducted utilizing the
WhiteStar Signature PRO Abbott Medical Optic
(AMO), Santa Ana, CA. The identical settings
parameter was utilized for both surgeons for all
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of the cases. To achieve sufficient pupil dilation
before surgery, tropicamide 1% eye drops
were administered. Intracameral epinephrine
1: 100,000 was added intraoperatively to get
maximal dilatation of the pupil. The following
steps were taken during the phacoemulsification
procedure: topical anesthesia on the corneal
with tetracaine hydrochloride 2%, aseptic and
antiseptic procedure with povidone-iodine,
sterilization of drape and speculum, a three-
plane clear corneal incision in the temporal
area using 2.75 mm keratome Kknife, injection
of Healon-5 viscoadaptive to form the anterior
chamber, continuous curvilinear capsulorhexis
with cystotome, hydro dissection, and hydro
delineation, side port incision with 15-degree
slit knife, phacoemulsification using phaco-chop
or stop-and-chop technique, aspiration and
irrigation of epinucleus and cortex, Healon-5
viscoleastic injection, I0L implantation in
the capsular bag, aspiration and irrigation of
viscoelastic, and hydration of main incision.

All the patients were given oral ciprofloxacin
twice a day, levofloxacin eye drops 6 times daily,
and prednisolone acetate eye drops 6 times
daily. In this study, endothelial cell density,
hexagonality, coefficient of variation (CV), and
central corneal thickness (CCT) were evaluated
one week and four weeks after the surgery.

The effective phaco time, mean ultrasound
power and effective phaco time were recorded.
Using a Top-Con SP-3000P (Topcon Corporation,
Tokyo,]P) specular microscope, we also examined
corneal endothelial density, hexagonality, CV, and
CCT preoperatively, 1 week after surgery and 4
weeks after the surgery.

Statistical Package for the Social Sciences
(SPSS) Version 22 (IBM, Inc., Chicago, IL) was
used to conduct the statistical analysis in this
study. The data’s normality was evaluated using
the Shapiro-Wilk test. Unpaired t-test, t-test,
or Mann-Whitney test were used to compare
intraoperative parameters, endothelial cell
density, hexagonality, CV, and CCT preoperative
and postoperative between the groups. The
result was considered statistically significant if
the p-value was less than 0.05.

Results

The study included 142 patients, 66 of the
patients underwent the phaco-chop technique
and 76 patients underwent the stop-and-
chop technique. In both groups, there was no
statistical difference between the sexes. The
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Table 1 Demographic Status

Techniques

Stop-and-chop

Phaco-chop (n=66) (n=76) P
Gender 0.118"
Male 34 49
Female 32 27
Age (years) 0.447"
Mean (SD) 62.1(9.8) 60.8 (10.5)

*Chi square test; **Mann-Whitney test; SD: standard deviation

Table 2 Mean Endothelial Density, Hexagonality, Coefficient or Variation and Central Corneal

Thickness Before Surgery

Techniques
_ Stop-and-chop .
Phaco-chop (n=66) (n=76) P
Endothelial density (cells/mm?) 0.411
Mean (SD) 2531.8(390.4) 2483.3 (308.6) '
Hexagonality (%) 0.324
Mean (SD) 53.1(10.6) 51.4 (9.3) '
CV (%)
Mean (SD) 37.8 (6.7) 37.5(5.4) 0.792
CCT (um) 0.072
Mean (SD) 508.8 (28.6) 517.9 (30.4) '

*Unpaired t-test; CV: coefficient of variation; CCT: central corneal thickness; SD: standard deviation

Mean (SD) age in the phaco-chop group was
62.1 (9.8) years old, and 60.8 (10.5) years old
in the stop-and-chop group respectively (Table
1). There were no statistical differences in the
mean (SD) endothelial cell density, hexagonality,
coefficient of variation (CV), and central corneal
thickness (CCT) between both groups before the
surgery (Table 2).

Mean (SD) power in the phaco-chop group
was significantly lower than the stop-and-chop
group, 11.4 (2.9) % and 19.4 (6.7) % respectively
(p-value 0.000) (Table 3). The Mean (SD) of
effective phaco time (EPT) in the phaco-chop

Table 3 Mean Phacoemulsification Parameters

group was significantly lower than the stop-and-
chop group, 4.1 (4.0) seconds and 25.4 (20.5)
seconds respectively (p-value 0.000) (Table
3). At the one-week evaluation, mean (SD)
endothelial density in the phaco-chop group
was significantly lower compared to stop-and-
chop group, 1811.9 (573.8) and 2011 (462.7)
cells/mm2 (p-value 0.024) (Table 4). Mean (SD)
CV at one-week evaluation in the phaco-chop
group was higher significantly compared to the
stop-and-chop group, 43.3 (8.0) and 40.0 (6.7)%
respectively (p-value 0.009) (Table 4).

At four-week after the surgery, mean (SD)

Techniques
Stop-and-chop .
Phaco-chop (n=66) (n=76) p
Average power (%) 11.3(2.9) 19.4 (6.7) 0.000
Phaco time 32.6 (26.0) 122.7 (81.5) 0.000
EPT (second) 4.1 (4.0) 25.4 (20.5) 0.000
Duration (minutes) 5.7 (1.4) 17.7 (6.2) 0.000

*Unpaired t-test; EPT: effective phaco time
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Table 4 One-week Evaluation after Phacoemulsification

Techniques
Mean (SD) R
Phaco-chop (n=66) Stop-and-chop (n=76) p
Endothelial density (cells/mm?) 1811.9 (573.8) 2011 (462.7) 0.024
Hexagonality (%) 42.4 (16.4) 45.9 (14.9) 0.186
CV (%) 43.3 (8.0) 40.0 (6.7) 0.009
CCT (um) 542 (53.8) 513 (34.2) 0.145

*Unpaired t test; CV: coefficient of variation; CCT: central corneal thickness; SD: standard deviation

Table 5 Four-week Evaluation after Phacoemulsification

Techniques
Mean (SD) Phaco-chop (n=66) Stop-and-chop (n=76) p’
Endothelial density (cells/mm?) 1531.5 (548.1) 1911.3 (489.5) 0.000"
Hexagonality (%) 43.1 (17.6) 48.7 (13.2) 0.045°
CV (%) 41.1 (9.6) 37.7 (6.8) 0.095™
CCT (um) 519 (30.9) 521.1 (34.3) 0.715°

*Unpaired t-test; **Mann-Whitney U test; CV: coefficient of variation; CCT: central corneal thickness; SD: standard

deviation

endothelial density in the phaco-chop group
was significantly lower compared to the stop-
and-chop group, 1531.5 (548.1) and 1911.3
(489.5) cells/mm? (p-value 0.000) (Table 5).
Mean (SD) hexagonality at four-week evaluation
in the phaco-chop group was higher significantly
compared to the stop-and-chop group, 43.1
(17.6) and 48.7 (13.2) respectively (p-value
0.045) (Table 5).

Discussion

Endothelial cell damage is inevitable during the
phacoemulsification procedure. During cataract
surgery, irrigation flow, and turbulence, direct
trauma caused by the instruments or nucleus
fragments may cause corneal endothelial
damage. Additionally, increased power and a
longer phacoemulsification time were associated
to endothelial cell loss. Proper use of ophthalmic
viscosurgical devices (OVDs), enhanced
instruments, and improvements in surgical
techniques may help reduce corneal endothelial
trauma during phacoemulsification.!3¢7

Phaco-chop technique was first introduced
by Nagahara in 1993. The nucleus is manually
chopped into smaller fragments and phaco
energy is primarily used for fragment
emulsification, the phaco-chop technique can
reduce phaco time and power. The stop-and-
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chop technique developed by Koch and Katzen
requires to create of a central deep groove that
provides space and facilitates separation of the
posterior plate. The remaining fragments of the
nucleus are then cracked and chopped using this
method. The amount of ultrasound energy used
to create the central groove is the main difference
between the phaco-chop and the stop-and-chop
technique.!?

The endothelial cell density, hexagonality,
coefficient of variation (CV), and central corneal
thickness (CCT) before surgery between the
phaco-chop and stop-and-chop groups before
the surgery were not statistically different in this
study. Effective phaco time (EPT) and average
power during phacoemulsification were lower in
a phaco-chop group compared to the stop-and-
chop group. Phaco time and surgery duration
were also significantly lower in the phaco-chop
group compared to the stop-and-chop group in
this study. Similar findings were also reported
by Astriyani et al. who demonstrated that the
phaco-chop technique significantly reduced
phaco time, phaco power, and EPT in comparison
to the stop-and-chop technique. The phaco-chop
technique also resulted in significantly shorter
mean times to achieve the best corrected visual
acuity (BCVA) and recovery to preoperative
corneal thickness was also significantly shorter
with the phaco-chop technique. However, the
corneal thickness increase was higher using the
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stop-and-chop technique.??

Sharma et al. reported that both phaco-chop
and stop-and-chop techniques were comparable
and equally efficient for nuclear management in
immature senile cataracts regarding mean EPT
and endothelial cell loss. Park et al. found that
phaco-chop and stop-and-chop techniques were
comparable regarding EPT in moderate nucleus
density. However, the phaco-chop technique
required less EPT compared to the stop-and-
chop technique in dense cataracts. Central
corneal thickness and corneal endothelial were
similar between groups.>®

In this study, mean endothelial cell density at
one-week and four-week evaluation in the phaco-
chop group was significantly lower compared
to the stop-and-chop group. This result is in
contrast with the previous studies that reported
that endothelial loss between both techniques
was comparable and did not vary significantly.>®

According to several studies, the phaco-chop
technique led to shorter phaco time compared
to the divide-and-conquer and stop-and-chop
techniques.>®? It has been suggested that lower
total energy resulted in lower endothelial cell
damage. While some research did not find this
positive correlation, others did.*'®!! Dzhaber
et al.'! suggested that mechanical contact with
nuclear fragments may be the primary cause of
endothelial injury considering that they did not
find a correlation between phacoemulsification
energy and endothelial cell loss.

In contrast to the stop-and-chop technique,
which includes several manipulations of
fragments behind the iris, the phaco-chop
technique requires a longer time to manipulate
piecesintheanterior chamber. This process might
be the reason for higher endothelial cell loss in
the phaco-chop technique, despite significantly
less total phaco energy. This hypothesis might
also be reinforced by the fact that patients with
shallow anterior chambers experience higher
rates of endothelial cell loss. The phaco tip and
the lens fragments are closer to the endothelium
in patients with shallow anterior chambers.*#12
However, this study did not include anterior
chamber depth as a comparison to the present
study. According to the study by O’Brien et al.!?
dense cataracts and long absolute phaco time
were independent predictors of endothelial cell
loss.

The limitation of the study includes other
parameters such as ACD, axial length, and
balance salt solution (BSS) volume that may
correlate with endothelial loss were not assessed
in this study. This study also included patients

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

with diabetes mellitus, however, it is still
debatable how diabetes mellitus affects the loss
of endothelial cell loss in phacoemulsification.
The procedure was carried out by two
surgeons, which may affect the outcome of
the study.®*'* Phaco-chop technique provided
lower EPT, average power, phaco time, and also
surgery duration compared to stop-and-chop
techniques. However, endothelial cell density
after phacoemulsification in the phaco-chop
group was significantly lower than in the stop-
and-chop group.
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Abstract

The histopathological aspect of breast cancer has been established as one of the important prognostic factors of
recurrence. This study aimed to determine whether histopathological examination can be used as a predictor
of the incidence of recurrence in locally advanced breast cancer patients. This was a cohort retrospective
observational study with a correlative analytical approach. Subjects of this study were breast cancer patients
who have undergone mastectomy and/or received additional therapy at Dr. Hasan Sadikin General Hospital
Bandung, Indonesia, between January 2017 and September 2019. Data were collected through medical records
and anatomical histopathology data. Subjects were divided based on their recurrency status. A total of 62 breast
cancer patients were included in the study with 31 recurrent patients and 31 non-recurrent patients. A total
of 29 patients in the recurrent group (93.5%) had lymphovascular invasion. Histopathology grading showed a
difference in both groups, in which recurrent group patients were mostly (74.2%) in the high histopathological
grade while 51.6% of samples in non-recurrent group were categorized as moderate histopathological grade.
Complete histopathological margins were found in both recurrent and non-recurrent groups for 54.8% and
87.1% respectively. There is a correlation between histopathologic grading, lymphovascular invasion, and
incision margin with the recurrence of a locally advanced stage breast cancer. It can be concluded that some
histopathological aspects can be used as a predictor of recurrence in locally advanced breast cancer.

Keywords: Breast cancer, histopathology, recurrency

Introduction

Breast cancer is the fifth leading cause of cancer
death in the world with 685,000 deaths annually.!
The International Agency for Research on
Cancer (IARC) based on the latest Global Burden
of Cancer Study (GLOBOCAN) data in 2020,
reported that the number of new cases diagnosed
with breast cancer is 2.26 million (11.7%) cases
of the total new cases of cancer diagnosed in the
world.” Breast cancer in Indonesia also shows
the same statistics as the world, ranking first
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with 65,858 new cases (30.8%) of all cancers in
Indonesian women.?

Locally advanced breast carcinoma (LABC)
is an advanced breast cancer that has not
metastasized in other organs.* People with LABC
have a high risk of experiencing recurrence of
the disease and death caused by such recurrence
and metastatic disease. Given its advanced
presentation, LABC is associated with poor
survival. The median survival of LABC across
previous studies ranged between 28 and 66
months, and the five-year overall survival (0S) is
reported to be between 40% and 75%. Disease-
free survival (DFS) is reported to be around five-
year locoregional recurrence rate (LRR) is 7-9%.
Based on the 2018 National Cancer Database
epidemiological data, the 15-year overall survival
rate for stage [11A breast cancer is 50% and stage
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[1IB is 23%.5¢

Recurrencyisacondition of disease symptoms
that reappear after previously being treated and
declared cured, so there has to be a disease-
free interval. Predictors of recurrence in breast
cancer include age, clinical stage, lymph node
involvement, histopathology, tumor grading,
and breast cancer subtypes. More than 50% of
breast cancer cases diagnosed in Indonesia are
advanced stage.”

Breast cancer recurrence is 7-11% of the total
incidence of breast cancer in the last 10 years.®
This incidence increases mortality from breast
cancer. In previous studies, it was found that
local recidivist patients had a 5-year survival
rate of 44% if local recurrency occurred within
3 years of therapy. The 5-year survival rate will
be better if local recidivist cases occur more than
3 years after the incident, which is 87%.” In
another study, it was found that the percentage
of patients with local recurrence that occurred
less than 2 years from the initial therapy would
experience distant metastasis as much as 92%,
while the percentage of patients who had local
recurrence with an interval of more than 5 years
experienced metastatic as much as 22%’

Three known factors can be used as
prognostic factors in cases of breast cancer,
namely: tumor size, primary lymph node
status, and histopathology gradings.’
Histopathology aspects have been established
as one of the important prognostic factors
and are associated with the patient’s long-
term survival. Histopathological examination
is a gold standard for breast cancer diagnosis.
Traditional histopathology depends largely on
the experiences of histopathological doctors,
which is labour-intensive and error-prone. Thus,
it is urgent to develop an automatic and reliable
computer-aided system on histopathological
images to help cancer diagnosis and prognosis.
There are many studies in related problems, such
as detecting cancer cells in the tissue, classifying
and grading breast cancer histochemical scoring,
mitotic nuclei analysis, and so on. ! Failure
of initial therapeutic response in high-grade
carcinoma is higher than low-grade carcinoma.
The frequency of recurrence in high-grade
carcinoma is also higher.!

In individual studies that are large enough
to make comparisons, borderline and malignant
phyllodes tumors are more likely to recur than
benign phyllodes tumors after local excision
alone. For example, Treves and Sunderland
reported that 15% (3/21), 44% (4/9), and
80% (4/5) of patients with benign, borderline,

136

and malignant tumors, respectively, developed
in-breast recurrences after local excisions. In
Zurrida’s series, 9% (10/107), 44% (4/9), and
33% (1/3) of benign, borderline, and malignant
phyllodes  patients developed in-breast
recurrences. Due to the heterogeneous nature of
breast cancer and the clinical course of primary
breast cancer varies for each patient, the authors
aim to examine the relationship between aspects
of histopathology and recurrence in breast
cancer.

Methods

This study is an observational retrospective
study with a case-control study design which is
then analyzed with correlative analysis. Sample
size were calculated with WHO sample size
determination in health studies as reference and
30 samples were determined to be the minimal
number of samples needed in this study. Samples
are collected using the purposive sampling
method according to the inclusion criteria. The
inclusion criteria were breast cancer patients
who have had mastectomy and/or additional
therapy by the standard procedures of the
oncology surgery division of Dr. Hasan Sadikin
Hospital Bandung, the patient must also have
complete documentation in the medical record,
including the histopathology test result to be
included in this study from January 2017 to
September 2019, and the patients were all those
who had undergone first-line chemotherapy
with a partial response. The exclusion criteria
in this study were incomplete medical records
from January 2017 to September 2019, the
medical records not found or lost, and the
samples were all those who had undergone first-
line chemotherapy and did not have a partial
response.

Subjects in this study are categorized into the
recurrent and non-recurrent groups where the
potential association of suspected risk factors
is examined by comparing both groups within
2 years of observation. In this study, we do not
focus on how long the patient’s diagnosis of
breast cancer before recurrent, we focus on the
patient who underwent mastectomy and/or
received additional therapy at RSUP Dr. Hasan
Sadikin Bandung between January 2017 and
September 2019 based on the recurrence status.
This study has the risk that medical record data
is lost during data collection. The research has
received a letter of approval from the Health
Research Ethics Committee of Dr. Hasan Sadikin
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Table 1 Characteristics of Subjects

Characteristic Total (n=62)
<45 17
Age (years) 45-60 40
>60 5
ITA 12
Stadium I B 50
11 c 0

General Hospital Bandung with the Ethics
Approval number LB.02.01/X.6.5/481/2022.

Results

Subjects’ characteristics are displayed in Table 1.
Sixty-two subjects were admitted in this study,
and the patient’s age, lymph vascular invasion,
surgery report, and cancer stadium were
documented. In this study, it was discovered

that the majority of breast cancer patients are
between the age of 45-60 years old (40 subjects).
Cancer stadium IIIB is the most common cancer
stadium found in the population.

The relationship between histopathological
aspects and breast cancer recurrence is displayed
in Table 2. It was found that lymph vascular
invasion, histopathological grading, and incision
margin correlate with the incidence of recurrence
in locally advanced breast cancer patients (p
values of 0.005, 0.037, and 0.005 respectively).
As for the histopathological classification and
immunohistochemistry,  probability  values
greater than 0.05 (p>0.05) were obtained,
indicating no remarkable relationship.

Discussion

Breast cancer recurrence is a growing problem
where 7% to 11% of the total incidence of breast
cancer has recurred in the last 10 years. Breast
cancer recurrences also have poor survival

Table 2 Correlation between Histopathological Aspects and Cancer Recurrency

Hi hological A Group
istopathological Aspects Non- Total p RR
Recurrent
recurrent
Types of anatomical Invasive 27 (48.2%) 29 (51.8%) 56 (100%) 0.671 0.72
pathologies Non-invasive 4 (66.7%) 2 (33.3%) 6 (100%) '
_ Yes 29(59.2%) 20 (40.8%) 49 (100%)
Lymph vascular Invasion 0.005 3.85
No 2 (15.4% 11 (84.6%) 13 (100%)
Triple Negative 4 (66.7% 2 (33.3% 6 (100%
peres (66.7%) (33.3%) (100%) 4 c67 2.0
Luminal A 2 (33.3%) 4 (66.7%) 6 (100%)
Her 2 Types 3 (50.0% 3 (50.0% 6 (100%
P (50.0%) (>0.0%) (100%) " 599 150
Luminal A 2 (33.3%) 4 (66.7%) 6 (100%)
Immunohistochemistry Luminal B Her 2
Positive 7 (58.3%) 5 (41.7%) 12 (100%) 0620 1.75
Luminal A 2(33.3%) 4 (66.7%) 6 (100%)
Luminal B Her 2
Negative 15 (46.9%) 17 (53.1%) 32 (100%) o0.672 1.41
Luminal A 2 (33.3%) 4(66.7%) 6 (100%)
High 23(60.5%)  15(39.5%) 38 (100%)
Histopathology Grading Moderate 8 (33.3%) 16 (66.7%) 24 (100%) 0.037 1.82
Low 0 (0%) 0 (0%) 0 (0%)
pon-tumor-cell 14 (778%)  4(222%) 18 (100%)
Incision margin ree 0.005  2.01
Tumor-cell free 17 (38.6%) 27 (61.4%) 44 (100%)
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rates. In previous studies, it was found that local
recidivist patients had a survival rate of 44% in
5 years. If local recurrence occurs more than 3
years after a complete therapy is carried out,
it will have a better 5-year survival rate. Many
factors influence the recurrence of breast cancer.
However, the relationship of factors with the
occurrence of recurrenceis still widely unstudied.
Risk factors obtained from previous studies
include cancer subtypes, histopathological
grading, lymphovascular invasion, receptor
hormone status, nodal status, tumor size, and
tumor stage. Higher histopathology grading has
a greater chance of recurrence.’

In a previous study, tumor size had a positive
relation with the involvement of lymph nodes,
and that locoregional recurrence rates increased
significantly.’? Slightly different from the research
conducted by Cheng et al,!* annual hazard
ratio figures for recurrence for the first time in
ten years follow-up showed that patients with
high histopathological grading had the highest
recurrence rate in the first 5 years compared to
other gradings. The difference in hazard ratio
will be more dynamic in patients with advanced
stages. Another research found that in 138
patients, histopathological grading is associated
with tumor size and lymph node status, in
tumors <1cm in diameter, high histopathological
grading can significantly predict recurrence. The
prognosis in tumors with a size of <lcm and
negative lymph node status can be assessed by
looking at their histopathological grading. In this
study, 62 patients were divided into 2 groups,
the group with patients who experienced breast
cancer recurrence and the second group of
patients who did not experience recurrence. As
many as 50% of the study subjects experienced
recurrences with the highest average recurrence
occurring the first time between 6 months to 1
year after. This is likely due to the radicality of the
operation not being achieved, the determination
of the preoperative stage is not correct, and the
operation time is not right.'*

The histopathological grading used in this
study is based on the histological classification
system according to The Nottingham Combined
Histologic Grade.'*'® Grading histopathology is
determined from the mitotic index, the formation
of tubules, and nucleation. Histopathological
assessment is divided into three groups, namely
low, moderate, and high grades.!® Statistical
calculations carried out on 62 study subjects
showed that there was a relationship between
histopathological grading and the occurrence
of recurrence in breast cancer at Dr. Hasan
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Sadikin General Hospital with the highest
histopathological grading was high grade by
61.3%.

In this study, the histology type was grouped
into 2 types, namely invasive and non-invasive
where the most subjects were invasive types as
many as 56 subjects (90.3%), while non-invasive
types were 6 subjects (9.7%). This is in line
with research by Makki et al.'” in 2015 which
showed that non-specific invasive types have a
prevalence of 40-75%.

Patients with positive hormonal status had a
longer disease-free survival and overall survival
compared to the group of patients with negative
hormonal status. In contrast, in this study from
62 samples, hormonal status was not associated
with recurrence. Luminal B is the most common
finding in this study which is a subtype of
HER2-positive cancer with a worse prognosis
compared to HER2-negative luminal B and
luminal A.'” Treatments for luminal B include
chemotherapy, hormone therapy, and anti-HER2
if HER2 is positive. In line with previous studies,
risk factors and intrinsic subtype types did not
have a significant relationship. It is also known
that breast cancer has different characteristics
for each subtype. Regarding epidemiology, the
luminal subtype of breast cancer is the most
commonandisrelated to exposure to endogenous
hormones, while the non-luminal subtype of
breast cancer is less common and is related to
non-hormonal factors is more likely.}” A previous
study on subjects with Tla and T1b found that
10% of breast cancer patients with HER2-/Neu
positive experienced recurrence with a ratio of
5.09 times (p<0.001) and experienced metastasis
or distant recurrence of 7.81 times (p<0.0001)
compared to breast cancer patients who had
negative hormonal receptors. Patients with HER-
2/Neu positive have a statistically significant
rate for recurrence regardless of hormonal status
and histopathological grading.’® Whereas in the
studies we conducted, immunohistochemistry
was statistically not associated with recurrence
(p 0.837). Immunohistochemistry test data are
retrospective data that cannot be accounted
for or this is an anomaly that we have not been
able to explain. From the research of Cheng et
al.,,”® the recurrence rate was highest in negative
hormonal status at all stages of breast cancer.
In negative hormonal status, the hazard ratio
increases sharply and is statistically highest in
the first 5 years after surgical therapy.

Positive angioinvasion suggests that the
cancer is growing more aggressively. In this
study, angioinvasion was significantly associated
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with recurrence (p<0.05). Tumor angiogenesis is
relevant as a prognostic factor first reported by
counting the number of microvascularizations
of tumors where it appears that the tumor
has an area of high vascularization density.'®
Tumor angiogenesis assesses the prognosis of
the presence or absence of blood vessels that
stimulate tumor growth and metastasis.

In this study, the margins that are still not
tumor-free were associated with the incidence
of recurrence in breast cancer (p<0.05). In line
with the meta-analysis conducted by Bundred et
al,'* on 68 studies consisting of 112140 women,
it was found that margins that are still not free
of tumor cells were associated with increased
recurrence in breast cancer. Involved or close
pathological margins after breast-conserving
surgery for early-stage, invasive breast cancer is
associated with increased distant recurrence and
local recurrence. Surgeons should aim to achieve
a minimum clear margin of at least 1 mm."
Based on 33 studies (LR in 1,506 of 28,162) the
odds of LR were associated with margin status,
meta-analysis confirms that negative margins
reduce the odds of LR however increasing
the distance for defining negative margins is not
significantly associated with reduced odds of LR,
allowing for follow-up time.?

The limitation of this study is some medical
records were not been recorded in the same
format, itdepends on who wrote onit,sothereare
differences in each research sample. From this
study, it can be concluded that histopathological
grading can be used asa predictor ofthe incidence
of breast cancer recurrence. Histopathological
classification examination cannot be used as
a predictor of the incidence of breast cancer
recurrence. Immunohistochemistry examination
of breast cancer cannot be used as a predictor
of the incidence of breast cancer recurrence.
Examination of lymphovascular invasion can be
used as a predictor of the incidence of breast
cancer recurrence. The basic boundary of the
tumor-free incision can be used as a predictor of
the incidence of breast cancer recurrence.
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Abstract

A perforated peptic ulcer is an emergency requiring immediate treatment by laparotomy. Special attention
needs to be established on systemic nutritional status. The postoperative early feeding is important to
patients with preoperative non optimum nutritional status. This study aimed to examine the correlation
between nutritional status, early feeding, and post-laparotomy surgical site infection in perforated peptic ulcer
patients. This was a prospective observational study on 32 patients with perforated peptic ulcers underwent
emergency laparotomy at Dr. Hasan Sadikin General Hospital Bandung, Indonesia, from October 2021-2022.
The nutritional status was assessed using Albumin, SGA. Eleven subjects had severe hypoalbuminemia and six
subjects had severe malnutrition (SGA C). Early feeding was not performed on 7 subjects. The highest surgical
wound infection rate was found on the 7th day with an incidence rate of 18.8%. Among patients experiencing
infection, six (6) had SGA C (p<0.001) and severe hypoalbuminemia (p=0.001) and 4 subjects were given early
feeding (p=0.451). On the 14th day, Three SGA C and one SGA B experienced infection (p=0.01), while 3 subjects
and 1 subjects who experienced infection had moderate hypoalbuminemia and severe hypoalbuminemia,
respectively (p=0.16), Three subjects were not given early feeding p=0.01. On the 21st day to the 30th day,
1 subject with SGA C (p=0.10) and severe hypoalbuminemia (p=0.37), and early feeding was not performed
(p>0.05). There is no association among albumin level, SGA, and early feeding in post-laparotomy wound
infection in perforated peptic ulcer patients.

Keywords: Breast cancer, histopathology, recurrency

Introduction

Peptic ulcer perforation is a focal defect caused by
acidity or gastricacid activity on the epithelium of
the digestive tract wall that occurs in the mucosa,
submucosa, to the muscularis layer, at the bottom
of the oesophagus, stomach, and duodenum.
Perforated peptic ulcer is an emergency that
requires immediate treatment (source control)
by laparotomy in the form of debridement of
necrotic or infected tissue, and primary suturing
of defects due to ulcers accompanied by aerobic
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and anaerobic antibiotics. Delays in treatment
will further increase the risk of complications,
morbidity, and mortality.!

Approximately 2-14% of the 4 million people
per year in the world who suffer from peptic
ulcers experience perforated peptic ulcers.
Although the number is relatively small, peptic
ulcer perforation is a life-threatening condition
with mortality rates varying from 10-40%.? The
prevalence of peptic ulcer perforation patients
who experience more serious complications is as
much as 35%.? According to data from the World
Health Organization (WHO) in 2014, deaths from
peptic ulcer disease in Indonesia reached 1,081
or 0.08% of total deaths.* In 2018, deaths from
peptic ulcer disease in Indonesia increased to
25,559 or 1.50% of total deaths. Assessment of
Peptic Ulcer Characteristics at Dr. Hasan Sadikin

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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General Hospital (RSHS) in 2012 found that the
frequency of peptic ulcer was 38 patients and
more common in men.’

Perforated peptic ulcer is one of the
indications  for  performing  emergency
laparotomy in patients with several preoperative
systemic conditions which may not be optimal,
thereby increasing morbidity and mortality. One
condition that needs attention is preoperative
nutritional status. A non-optimal condition
during the preoperative period mustbe corrected
postoperatively in various measures, one of
which is by providing postoperative supportive
therapy, such as early feeding. The main goal of
early feeding is to support the patient’s nutrition
to meet postoperative nutritional needs and
prevent surgical wound infection.

Patients who have undergone laparotomy are
advised to perform early feeding immediately.
An early feeding protocol after surgery has been
developed as an effort to minimize fasting time,
improve the healing process, restore bowel
function, and reduce postoperative hospital stay.
Early feeding nutrition was started immediately
one day after surgery.® In a study conducted by
Kishore etal showed that patients who were given
early feeding nutrition had a lower prevalence of
surgical site infection when compared to fasting
patients. It was found that 10 out of 37 patients
experienced surgical site infection in the early
feeding group 22 out of 37 patients experienced
surgical site infection in the fasted group, and 5
out of 37 patients were not described clearly in
this study.”

Patients whose nutritional status is not
optimal and early feeding is not carried out can
cause postoperative morbidity, which includes
bleeding (5.3%), fascia dehiscence (5%),
ileus (3.3%), intra-abdominal abscess (3.7%),
anastomotic leakage (3.5%), or surgical site
infection (10%).2 In a study conducted by Britt
in 2016 in Germany, post-laparotomy morbidity
was found to be 14% with a 30-day postoperative
mortality rate in laparotomy patients of around
8% without treatment of early feeding.® In a
study conducted by Ze Li in 2019 in China, it
was shown that the incidence of morbidity for
emergency laparotomy procedures was higher
than elective laparotomy with a percentage
ratio of 6.7% to 3.2%, also without early feeding
treatment.!® Appearing will cause prolonged
hospital stay, increase the economic burden on
the patient or the hospital, permanent disability
to death.™

This could happen if there is interference
with tissue perfusion, infection, and malnutrition

142

which will disrupt the wound healing process.®
In a study conducted by Gundel et al.* of 1386
patients who had undergone laparotomy and
were included in the PROXI trial which was
followed up, 272 patients (19.6%) experienced
surgical site infection.12 Meanwhile, based on
data collection conducted at the Dr. Hasan Sadikin
General Hospital Medical Record Installation
in 2016, there were 25.1% cases of abdominal
surgical site infection in adult patients who
underwent laparotomy.

The nutritional condition of preoperative
patients, especially surgical patients with critical
conditions who are in the emergency room,
needs to be assessed adequately.!* Assessment
of nutritional status can use Subjective Global
Assessment (SGA), Bioelectrical Impedance
Analysis (BIA) and albumin is a method for
determining the nutritional status of incoming
patients. to the hospital by assessing the medical
history and physical examination, it is known to
be functional at detecting malnutrition-related
complications and only takes approximately 10
minutes.'

Anthropometric measurements using BIA
measure the resistance of a weak electric current
(800uA; 50KHz) that is distributed between a
person’s right ankle and right wrist.!® In this
study, the inspection method was carried out
using a Samsung Watch 4. After systematic
correction, smart-watch BIA devices are capable
of stable, reliable, and accurate body composition
measurements, with precision comparable to but
lower than that of laboratory measures (p<0.05;
correlation coefficient=0.97). These devices
allow for measurement in environments not
accessible to laboratory systems, such as homes,
training centers, and geographically remote
locations. There is a study that states that 36.7%
of patients have abnormal albumin levels before
surgery and are at risk for non-healing wounds.!”

Nutritional status is important to prevent
the occurrence of surgical site infection.”
However, there has been limited research on the
correlation between nutritional status and early
feeding with the incidence of post-laparotomy
surgical site infection in patients with perforated
peptic ulcers in West Java. Central General
Hospital Dr. Hasan Sadikin is a central referral
hospital in West Java with many cases of peptic
ulcer perforation. The results of this study can be
used as a reference for Dr. Hasan Sadikin General
Hospital in treating patients with perforated
peptic ulcers. Therefore, the authors are
interested in researching the correlation between
preoperative nutritional status and early feeding
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with the incidence of post-laparotomy surgical
site infection in perforated peptic ulcer patients
at Dr. Hasan Sadikin General Hospital.

Methods

This study is a prospective observational study
with research subjects who were patients
with perforated peptic ulcers who underwent
emergency laparotomy at Dr. Hasan Sadikin
General Hospital from October 2021 to October
2022. The inclusion criteria were patients with
perforated peptic ulcer, patients who underwent
emergency laparotomy, and age above 18 years
old. The exclusion criteria in this study were
patients with a history of previous laparotomy,
history of laparotomy along any surgery on other
parts of the body, history of cancer, patients with
comorbid conditions: uncontrolled diabetes
mellitus, congestive heart disease, end-stage
renal disease, human immunodeficiency virus,
and systemic lupus erythematosus, patients with
MODS based on APACHE II Score, and history
of uncontrolled use of NSAID. Drop out criteria
in this study were uncalculated nutritional
status assessment using SGA, BIA and albumin
level, patients who died before 30th day post
laparotomy, patients who underwent morbidity
during care and prevent wound healing such
as uncontrolled diabetes mellitus (based on
anamnesis and random blood glucose above
200mg/dl), end stage renal disease (based on
serum urea and creatinine), acute exacerbation
on chronic obstructive pulmonary disease,
congestive heart failure, and hospital acquired
pneumonia (based on anamnesis, physical
assessment and thorax x-ray), patients who
surgical site assessment could not be assessed
on the 7th, 14th, 21st, and 30th day (for example,
patients did not come for follow up), patients
with disease that interfere with nutritional
status assessment or with nutritional therapy
given (for example, post-laparotomy patients
who underwent lower gastrointestinal bleeding
based on anamnesis and physical assessment,
end stage renal disease based on serum urea and
creatinine, and hospital acquired pneumonia
based on anamnesis, physical assessment and
thorax x-ray.

The sample size is calculated by consecutive
sampling, this study requires a minimum
sample of 31 research subjects. Primary data
was obtained by direct observation of research
subjects. Nutritional status was assessed right
before emergency laparotomy, on the 7th,
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14th, 21st, and 30th day. Each patient surgery
undergoes a preoperative albumin level test,
SGA screening, and BIA measurement using a
smartwatch. BIA was determined by 4 variables:
body fat, total body water, skeletal bone mass, and
muscle mass. SGA is divided into well nutrition
(SGA A), moderate malnutrition (SGA B), and
severe malnutrition (SGA C). Early feeding was
performed to assess its correlation with surgical
site infection. Essential factors during follow-up
were put on the surgical site, loose stitches, and
symptoms of infection (fever, pain on surgical
site, local swelling on surgical site).

This research has received ethical clearance
from the Research Ethics Committee of Dr.
Hasan Sadikin General Hospital Bandung
(RSHS) with a number of ethical approvals
LB.02.01/X.6.5/353/2021.

Results

The number of samples in this study was
40 subjects. Among those, 5 subjects had
exclusion criteria (1 subject with a history of
laparotomy, 3 subjects with comorbid disease,
and 1 subject with MODS), 3 subjects dropped
out from the research due to death before day
30th after laparotomy (1 subject underwent
post-laparotomy morbidity, 1 study subject
had postoperative comorbid disease and 1
subject did not come to the digestive surgery
department during follow up on day 21st and
30th). 32 subjects met the inclusion criteria.
Research data obtained includes age, sex, height,
body mass index, nutritional status based on
subjective global assessment, total body water,
body fat, muscle mass, bone mass, albumin level,
and surgical site infection incidence on the 7,
14%, 21, and 30" day (Table 1).

Analysis result of the correlation between
SGA and albumin with the incidence of post-
laparotomy surgical site infection on day 7th
shows p<0.001 and p=0.001 with correlation
values of 0.707 and 0.553, respectively. In this
study, there is no correlation between early
feeding and incidence of post-laparotomy
surgical site infection on day 7™ p=0.451 (Table
2).

A difference was shown compared with
the SGA result on day 7th which showed a
strong positive correlation with the incidence
of surgical site infection. Analysis result of the
correlation between SGA and incidence of post-
laparotomy surgical site infection on day 14th
shows p=0.008 with a correlation value of 0.408.
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Table 1 Distribution Criteria of Research Subjects

Surgical Site Infection

Surgical Site Infection

Surgical Site Surgical Site

L Total h " Infection on Infection on Day
Characteristics (n=32) on Day 7 on Day 14 Day 21+ 30t
No Yes No Yes No Yes No Yes
Age (years old)
Mean 55.9 57.0 50.8 56.2 53.7 56.3 41 56.3 41
Median 58.5 58.5 54.5 59.5 535 59 41 59 41
Range 62 58 44 62 26 62 62 i
(23-85) (27-85) (23-67) (23-85)  (41-67) (23-85) (23-85)
Sex
Men 20 16 4 18 2 19 1 19 1
Women 12 10 10 2 12 - 12 -
Weight (kg)
Mean 62.4 62.9 60.5 62.7 60.5 62.4 64 62.4 64
Median 61.1 61.1 61.6 61.1 61.6 59.2 64 59.2 64
Range 61 61 16.4 61 (;g '2_ 62 ) 62 ]
(35-96) (35-96)  (50.1-66.5) (35-96) 66 '5) (23-85) (23-85)
Height (cm)
Mean 154 154.3 152.8 154 154 154.1 151 154.1 151
Median 154.5 154.5 154.5 154.5 154 155 151 155 151
Range 29 29 12 ( 12396_ ( 1? - 12396_ . 29(136-
(136-165) (136-165) (145-157) 165) 157) 165) 165)
BMI (kg/m?)
Mean 26.3 26.4 25.8 26.4 25.5 26.3 28 26.3 28
Median 25.5 25.5 25.7 25.5 25.8 25.2 28 25.2 28
Range 21.5 21.5 21.5 21.5
(17.9- (17%)1_';9 4) (23‘;%28) (17.9- (2526 - (17.9- - (17.9- -
39.4) ' ' ' 39.4) 28) 39.4) 39.4)
TBW (%)
Normal 6 1 7
7 (21.9%) 7 (100%) - (0%) (857%) (143%) (100%) (0%) 7(100%) -(0%)
Abnormal 25 22 3 24 1 24 1
19 (76,09 6 (24,09
(78,1%) ( %) ( %) (88,0%) (22,0%) (96,0%) (4,0%) (96,0%) (4,0%)
Body fat (%)
Normal 13 12 13 13
0, 0, 0, - 0, - 0,
(40,6%) 12 (92,3%)  1(7,7%) (92,3%) 1(7,7%) (100%) (0%) (100%) (0%)
Moderate 13 10 3 12 1 12 1
8 (61,59 5 (38,59
(40,6%) (61,5%) (38,5%) (76,9%) (131%) (92,3%) (7.7%) (92,3%) (7,7%)
ngh 0, 0, 0, 6 0, 6 0, 0, 0,
6(18,8%) 6(100%) - (0%) (100%) - (0%) (100%) -(0%) 6(100%) - (0%)
Skeletal Bone
mass (%)
N 1 8 1 9
orma 9081%)  7(77.7%)  2(223%)  (gggor (11200 (1009 - (O%) 9 (100%) -(0%)
Abnormal 23 20 3 22 1 22 1
0, 0,
(71.9%) 19(82.6%) 4 (17.4%) (86.9%) (13.1%) (95.6%) (4.4%) (95.6%) (4.4%)
144 Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024



IR Pradana et al.: Correlation of Nutritional Status and Early Feeding with Post-Laparotomy Surgical Site Infection in Perforated
Peptic Ulcer Patients

Table 1 (Continued)

Surgical Site

Surgical Site Infection

Surgical Site Surgical Site

. Infection on Infection on Da;
Characteristics (::tgazl) Infection on Day 7" on Day 14" Day 21 30t v
No Yes No Yes No Yes No Yes
Muscle mass
(%)
21 17 4 19 2 21 21
Normal (65.6%) (80.9%) (191%) (90.4%) (9.6%) (100%) O%) (1000 (0%
11 9 2 9 2 10 10
Abnormal (344%)  (81.8%) (182%) (81.8%) (182%) (90.9%) *(O1%) (9090p) 1(01%)
SGA
9 9 9 9 9
A @281%) 00%) O qoow) O (1000 O (1000 (0%
17 17 o 16 1 17 o 17 o
B 631%) (100%) 0% (9a1%) (5.9%) (1000) “O%) (1000 (0%
c 6 - (%) 6 3 3 5 1 5 1
(18.8%) °)(100%) (50.0%) (50.0%) (83.3%) (14.7%) (83.3%) (14.7%)
Albumin
7 7 o 7 o 7 o 7 o
Normal @219%) (100%) 0% (1000 TO (1000 0% (10005 (0%
14 14 13 1 14 14
- 0, - 0, - 0,
Moderate “38%) (100%) %) (9280) (72%) (100%) ~O%) (1000 (0%
Severe 11 5 6 8 3 10 1 10 9100
(34.4%) (455%) (545%) (72.7%) (27.3%) (90.9%) (9.1%) (90.9%) 7
Early feeding
25 21 4 24 1 25 o 25 o
Yes (781%) (840%) (160%) (96.0%) (40%) (100%) ~©O%) (10005 ~(0%)
No 7 5 2 4 3 6 1 6 1
(21.9%) (71.4%) (28.6%) (57.2%) (42.8%) (85.7%) (14.3%) (85.7%) (14.3%)

Note: Body mass index (BMI), total body water (TBW), subjective global assessment (SGA)

An interesting result because on day 7th,
albumin level is moderately correlated with the
incidence of surgical site infection. Table 3 shows
from 11 subjects with severe hypoalbuminemia,
only 3 subjects suffered from surgical site
infection on day 14th (p=0.168) (Table 3).

Another assessment was made on the
correlation between early feeding and incidence
of post-laparotomy surgical site infection on
day 14™ with the result p=0.006 and correlation
value of 0.437 (Table 3), where the result on day
7™ shows no correlation.

In this study, there is no correlation between
SGA and albumin with the incidence of post-
laparotomy surgical site infection on day 21st
shows p=0.107 and p=0.373 with correlation
values of 0.350 and 0.241, respectively (Table
4). There is no correlation between early feeding
and incidence of post-laparotomy surgical
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site infection on day 21th p>0.05 (Table 4).
A difference was shown compared with SGA
results on days 7th and 14th which showed
a positive correlation with the incidence of
surgical site infection. This is an interesting topic
to be discussed later.

From the analysis result of 7 variables, no
variable is statistically correlated with the
incidence of surgical site infection. P value and
correlation value shown on day 21 and day
30" were equal due to no change in condition
between those days (Table 5).

Discussion
This study assessed the correlation between

nutritional status assessed by various variables
and early feeding treatment, which was then
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Table 2 Correlation Between Nutritional Status and Early Feeding with Incidence of Post-
Laparotomy Surgical Site Infection Day 7

Surgical Site Infection Day 7 (n=32)

Characteristics C p-value*
No Yes
TBW
Normal 7 (100%) - (0%)
0.246 0.150
Abnormal 19 (76.0%) 6 (24.0%)
Body fat
Normal 12 (92.3%) 1(7.7%)
Moderate 8 (61.5%) 5 (38.5%) 0.390 0.057
High 6 (100%) - (0%)
Skeletal Bone mass
Normal 7 (77.7%) 2 (22.3%)
0.056 0.753
Abnormal 19 (82.6%) 4 (17.4%)
Muscle mass
Normal 17 (80.9%) 4 (19.1%)
0.011 0.952
Abnormal 9 (81.8%) 2 (18.2%)
SGA
A 9 (100%) - (0%)
B 17 (100%) - (0%) 0.707 0.000
C - (0%) 6 (100%)
Albumin
Normal 7 (100%) - (0%)
Moderate 14 (100%) - (0%) 0.553 0.001
Severe 5 (45.5%) 6 (54.5%)
Early feeding
Yes 21 (84.0%) 4 (16.0%)
0.132 0.451
No 5(71.4%) 2 (28.6%)

*p value was analyzed by contingency coefficient test

associated with surgical site infection events,
where various results were obtained. One of
the nutritional status assessments used is
bioelectrical impedance analysis (BIA). After
systematic correction, smart-watch BIA devices
are capable of stable, reliable, and accurate body
composition measurements, with precision
comparable to but lower than that of laboratory
measures p<0.05. Smartwatch allows for
measurement in environments not accessible
to laboratory systems, such as homes, training
centers, and geographically remote locations.
The subjects of this study obtained quite diverse
body composition in patients with peptic ulcer
perforations that occurred, with most of them
obtaining abnormal values. In this study, the four
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parameters of BIA variables (body fat, total body
water, skeletal bone mass, and muscle mass) that
were assessed were statistically proven not to
had a correlation with the incidence of surgical
site infection at all assessment time points. The
result is different from the previous study where
%BF is associated with a 5-fold increased SSI
risk. The Justine et al study showed that Smart
scales are not accurate for body composition and
should not replace dual X-ray absorptiometry
(DEXA) in patient care, with some error factors
will be detected.?

Body composition measurements are
important to assess nutritional depletion and
lean muscle mass wasting in elderly individuals
and acutely ill patients. Information on the total
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Table 3 Correlation Between Nutritional Status and Early Feeding with Incidence of Post-
Laparotomy Surgical Site Infection Day 14"

Surgical Site Infection on Day 14"

Characteristics (n=32) C p-value*
No Yes
Total body water (TBW)
Normal 6 (85.7%) 1 (14.3%)
0.290 0.872
Abormal 22 (88.0%) 3 (22.0%)
Body fat
Normal 12 (92.3%) 1(7.7%)
Moderate 10 (76.9%) 3(13.1%) 0.267 0.292
High 6 (100%) - (0%)
Skeletal Bone mass
Normal 8 (88.8%) 1(11.2%)
0.026 0.882
Abnormal 20 (86.9%) 3(13.1%)
Muscle mass
Normal 19(90.4%) 2 (9.6%)
0.123 0.482
Abnormal 9(81.8%) 2 (18.2%)
Subjective global assessment (SGA)
A 9 (100%) - (0%)
B 16 (94.1%) 1 (5.9%) 0.482 0.008
C 3 (50.0%) 3 (50.0%)
Albumin
Normal 7 (100%) - (0%)
Moderate 13 (92.8%) 1(7.2%) 0.316 0.168
Severe 8 (72.7%) 3(27.3%)
Early feeding
Yes 24 (96.0%) 1(4.0%)
0.437 0.006
No 4 (57.2%) 3 (42.8%)

*p value was analyzed by contingency coefficient test

body water (TBW) can be used to estimate body
composition and its compartments such as fat-
free mass, fat mass, and body solids. TBW is
composed of two compartments: intracellular
water (ICW) and extracellular water (ECW). ICW
consists of the fluid in the muscle and organ cells
and ECW includes plasma, interstitial fluid, and
connective tissue fluids. In acutely ill patients,
estimated TBW does not reliably reflect fat-
free mass due to disturbances of ICW caused
by protein malnutrition, changes in TBW, and
changes in the ratio of ICW and ECW due to
injury and inflammation.'®

In general, total body water provides an
overview of the patient’s dehydrated condition.
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Although 25 study subjects gave an abnormal
total body water description, it did not affect
the incidence of surgical site infection. In a
study conducted by Oya et al which examined
perioperative body fluid levels on complication
rates, it was found the incidence of postoperative
complications was correlated with the amount of
extracellular water (ECW) and ECW/TBW, which
indicated that there was a large amount of fluid
out of the intracellular which makes a factor in
the occurrence of postoperative complications.
TBW does not describe the conditions of
specific physiological changes that occur in
patients with physiological abnormalities,
because the amount of transitions changes from
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Table 4 Correlation between Nutritional Status and Early Feeding with the Incidence of Post-
Laparotomy Surgical Site Infection On Day 21st

Surgical Site Infection on Day 21%*

Characteristics (n=32) C p-value*
No Yes
Total body water
Normal 7 (100%) - (0%)
0.095 0.591
Abnormal 24 (96.0%) 1(4.0%)
Body fat
Normal 13 (100%) - (0%)
Moderate 12 (92,3%) 1(7,7%) 0.212 0.470
High 6 (100%) - (0%)
Skeletal Bone mass
Normal 9 (100%) - (0%)
0.112 0.525
Abnormal 22 (95.6%) 1 (4.4%)
Muscle mass
Normal 21 (100%) - (0%)
0.241 0.160
Abnormal 10 (90.9%) 1 (9.1%)
Subjective global assessment
A 9 (100%) - (0%)
B 17(100%) - (0%) 0.350 0.107
C 5(83.3%) 1(14.7%)
Albumin
Normal 7(100%) - (0%)
Moderate 14(100%) - (0%) 0.241 0.373
Severe 10(90.9%) 1(9.1%)
Early feeding
Yes 25(100%) - (0%)
0.321 0.055
No 6(85,7%) 1(14,3%)

*p value was analyzed by contingency coefficient test

intracellular to extracellular, from intravascular
to extracellular.’®

This study assessed the body fat of the
subjects as part of the BIA. Most of the body fat in
the subjects of this study was in normal to high
conditions, there were no research subjects with
low body fat values. An analytical test was carried
out on the incidence of surgical site infection,
but no statistically significant correlation was
obtained, this was indicated by the absence of
research subjects with high levels of body fat
who experienced surgical site infection events.
The study conducted by Weisberg et al assessed
the relationship between the percentage of body
fat and the incidence of surgical site infection
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and concluded that there was a five times greater
risk of surgical site infection in patients with
high body fat."

This is not following this study where
research subjects with high levels of body fat
did not experience surgical site infection. Body
fat is related to comorbid factors that indirectly
affect the occurrence of surgical site infection,
patients with high levels of body fat are more
at risk of developing chronic diseases, and fat
directly triggers inflammation in the body.
Further research is needed on the correlation
between body fat and the incidence of surgical
site infection. There are several possibilities that
might contribute to insignificant results in this
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Table 5 Correlation Between Nutritional Status and Early Feeding with Incidence of Post-
Laparotomy Surgical Site Infection Day 30®

Surgical site infection on Day 30

Characteristics (n=32) C p-value*
No Yes
Total body water
Normal 7(100%) - (0%)
0.095 0.591
Abnormal 24(96.0%) 1(4.0%)
Body fat
Normal 13(100%) - (0%)
Moderate 12(92.3%) 1(7.7%) 0.212 0.470
High 6(100%) - (0%)
Skeletal Bone mass
Normal 9(100%) - (0%)
0.112 0.525
Abnormal 22(95.6%) 1(4.4%)
Muscle mass
Normal 21(100%) - (0%)
0.241 0.160
Abnormal 10(90,9%) 1(9,1%)
Subjective global assessment
A 9(100%) - (0%)
B 17(100%) - (0%) 0,350 0,107
C 5(83.3%) 1(14.7%)
Albumin
Normal 7(100%) - (0%)
Moderate 14(100%) - (0%) 0.241 0.373
Severe 10(90.9%) 1(9.1%)
Early feeding
Yes 25(100%) - (0%)
0.321 0.055
No 6(85.7%) 1(14.3%)

*p value was analyzed by contingency coefficient test

study; even though there are several subjects
with high body fat numbers, the percentage is not
large, besides that, it might be due to the body
fat grouping being quite broad in this study. For
better results in future studies, we recommend
assessing body fat in numerical form.

Skeletal bone mass and muscle mass in BIA
were assessed as a sign of chronic malnutrition.
Most of the subjects had normal conditions
and the result showed no statistical correlation
with the incidence of surgical site infection.
The condition of decreased bone and muscle
composition in theory indicates a chronic
disease process, not only related to malnutrition.
In a study conducted by Fujikawa et al which

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024

assessed the condition of decreased skeletal
muscle mass in colitis patients who underwent
surgery, it was found that the results of this
decrease provided a positive correlation with
the incidence of surgical site infection. This is in
line with our study where most subjects were in
normal muscle mass condition so that it did not
affect the incidence of surgical site infection. The
higher the muscle mass means the higher the
level of free fat mass, which can help minimize
inflammation, and postoperative stress and have
the effect of reducing complications.?

Subjective global assessment is a measuring
tool to screen the condition of nutritional status
of patients, especially in acute conditions. In
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this study assessed the condition of SGA in
preoperative conditions to be able to provide
information and predictions about the incidence
ofsurgicalsiteinfection. In our study, astatistically
significant correlation was found in the surgical
site infection that occurred on post-laparotomy
days 7™ and 14", while on days 21°* and 30",
SGA was not statistically significant. This is by
various previous studies where in the study of
Fukuda et al, patients with SGA C experienced
a high incidence of surgical site infection, even
though they were given adequate nutrition
during the postoperative process.?* A study by Eu
et al.,*? assessed nutritional status for events of
surgical site infection in orthopedic patients, the
results showed that SGA B and C conditions had
a statistical effect on the incidence of surgical
site infection. This shows that SGA is quite
good at representing malnutrition in patients,
and malnutrition directly causes surgical site
infection.Malnutrition will disrupt wound
healing, especially during the inflammatory and
proliferative phases where infection prevention
occurs as well as new tissue formation and
sufficient protein levels are needed in that phase.
Malnutrition indicates the body lacks protein in
the body which causes the wound healing process
to be hampered and conditions of infection easily
occur.

In post-laparotomy days 215 and 30, it
was found that SGA no longer influenced the
incidence of surgical site infection may be too
distant, so the initial SGA databecomes irrelevant
for the assessment. Assessment of the nutrition
status of newly hospitalized patients is an initial
stage of nutrition intervention which will affect
the duration of stay and the history of patients’
diseases during hospitalization. Harimawan?
study showed that the majority of newly
hospitalized patients were undernourished
(50.6%); the preliminary status of patients
assessed using the SGA method could affect the
length of stay, relative risk (RR)=3.67 but not the
status of discharge (RR=0.97).

Albumin is a sensitive screening tool in
determining the occurrence of malnutrition
conditions, various studies state that albumin
is an independent preoperative risk causing
surgical site infection. In this study, the results
showed that albumin had an effect and had a
strong correlation with the incidence of surgical
site infection in post-laparotomy day 7%. This
is by the meta-analysis study conducted by
Yuwen et al.?* who conducted a meta-analysis of
albumin as a risk factor for surgical site infection.
Hypo albumin conditions <3.5 mg/dL are known

150

to provide a 2.5-fold risk of developing a surgical
site infection event.

On post-laparotomy days 14", 21°¢, and 30",
albumin level was not a statistically significant
variable. This is shown in Tables 2, 3, and 4 that
the condition of the patient with hypoalbumin
has improved, and is no longer experienced
surgical site infection. The calculation of albumin
levels which is only done before surgery also
gives a picture of data that may be biased on
post-laparotomy days 14th, 21st, and 30th
because the albumin levels may be no longer
the same considering that most of the patients
were carried out early feeding. Albumin which
also functions as a marker of protein levels in the
body has a very important role in wound healing
and prevention of infection, the majority of
which work early in the wound healing process,
namely in the first 7 days, so that patients
with hypoalbuminemia will give symptoms of
infection and a high risk of surgical site infection
during the first week.

Enteral nutrition within 24  hours
postoperatively is considered as early enteral
feeding. In this study we provided treatment in
the form of early feeding for all research subjects,
butthere were 7 subjects who could notbe carried
out early feeding due to unstable hemodynamics,
clear signs of gastroparesis, vomiting symptoms
and increased risk of aspiration.

Statistical analysis showed that early feeding
had a statistically significant correlation with
the incidence of surgical site infection on post-
laparotomy day 14", This is by the meta-analysis
conducted by Lewis et al which assessed the
effect of early feeding on patient outcomes
after gastrointestinal surgery which proved to
significantly reduce the risk of infection.?® The
same result was conveyed. by Luis et al who said
that giving early feeding would reduce the risk
of surgical site infection, especially after day
4th, and reduce the length of stay.?® This study
where the incidence of surgical site infection
in research subjects who were not given early
feeding treatment on post-laparotomy day 7th
did not change on post-laparotomy day 14th.
Theoretically, this happens due to changes in
nutritional status cannot happen immediately
and nutritional improvements should be
done gradually following the conditions of the
patients, this is what causes research subjects
who experience surgical site infection on post-
laparotomy day 7" to improve days later.

Surgical site infection events in post-
laparotomy days 21%*and 30" occurred in 1 study
subject who was known to be malnourished and
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unable to do early feeding but was not statistically
significant. This study still cannot ignore this
because it shows that surgical site infection can
happen from this condition in the long term,
even though the percentage is small and not
statistically significant. The subjects of this study
also did not perform proper wound cultures
because sometimes during control the patients
were notin contact with researchers but with the
nurses so negligence could occur in wound care
procedures. In addition, patients who came to
the digestive surgery department for follow-up
on post-laparotomy day 30th generally appeared
to have good nutritional status, and patients who
initially had poor nutritional status generally
experienced improvement in nutritional status.

This research is interesting for further
development, considering there are some
limitations in this research. This study uses
nominal and ordinal categorical groupings to
determine the nutritional status of patients. This
study also did not measure the phase angle which
is a better part of BIA in determining nutritional
status, but this cannot be calculated due to the
lack of availability of tools. The early feeding
treatment in this study was also unbalanced,
which impacts inadequate results.

There was no association between albumin,
nutritional status i.e. SGA, and early feeding on
the incidence of post-laparotomy ILO in patients
with perforated peptic ulcer at RSHS. This is likely
due to the course of improvement of nutritional
status and albumin after treatment. Also changes
in nutritional status cannot occur quickly so
early feeding is not statistically significant.

In this study offer some suggestions for
future studies on similar topics namely; early
feeding treatment can be grouped into case
and control groups so that the results will be
better, variable grouping with a numerical scale,
conducting multivariate assessments to be able
to assess possibilities occurs and how much risk
each independent variable carries, nutritional
assessments were carried out again at the ILO
assessment on POD days 7, 14, 21 and 30 with
the expectation that nutritional status data
would be relevant, and last wider sampling was
carried out again.
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Abstract

Von Hippel-Lindau (VHL) is an autosomal dominant disease that affects multiple systems that may result
in benign and malignant multisystem tumors. The estimated incidence of VHL is 1 in 36,000 births. Disease
incidence ranges from 10 to 40 years, with an average of 26 years, and it impacts diverse ethnic groups. VHL
results from mutations in the germ line that have been mapped to chromosome 3p25. Currently, this is the only
gene known to cause the syndrome. This study presented a case of obstructive hydrocephalus in a patient with
VHL. A 19-year-old female was referred to the Eye Clinic for a diagnosis of papilledema. She began to experience
vagal abdominal discomfort for no apparent reason. Per exam, the patient had 20/20 OD and 20/400 OS, with
an intraocular pressure of 14 OU. The patient's MRI revealed a posterior fossa cranial cystic brain lesion that
was obstructing the fourth ventricle and causing obstructive hydrocephalus. Early detection, management, and
focal laser treatment of capillary hemangiomas in the retina's periphery led to favorable visual outcomes. Even
after vitreoretinal surgery, the tumors may cause exudative retinal detachment and have an inferior visual

prognosis if left untreated.

Keywords: Hemgioblastomas, hydrocephalus, von Hippel-Lindau disease

Introduction

Von Hippel-Lindau (VHL) disease is an
inherited disorder that affects 1 in 36,000
newborns. Individuals with VHL develop
benign and malignant tumors, such as
hemangioblastomas of the retina and central
nervous system, clear cell renal cell carcinomas
(RCC), pheochromocytomas, pancreatic
neuroendocrine tumors, and endolymphatic
sac tumors (ELST).'? The loss of function of
the VHL gene on one allele at chromosome
3p25-26 causes VHL.?> A somatic “second hit”
results in the loss of the other allele and the
development of a tumor. Loss of VHL function in
cells increases HIF expression and stabilization.
The VHL protein/HIF pathway has been linked
to developing hemangioblastomas, renal cell
carcinomas, and other VHL malignancies. VHL
disease is confirmed by clinical examination,
imaging, and genetic testing for VHL mutations.?
Surgical resection of symptomatic tumors
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(hemangioblastomas), metastasis-prone tumors
(RCC larger than 3cm), and tumors causing
hormonal symptoms (pheochromocytomas) is
the primary treatment for VHL disease.! There
are several cancer surveillance strategies for VHL
patients that have been created, all of which are
based on professional judgment and the course
of VHL disease.* This study reports the case of a
female patient who presented to the emergency
department with obstructive hydrocephalus
with Von-Hippel-Lindau. Examining the clinical
profile of obstructive hydrocephalus in patients
with VHL is important for a targeted approach to
diagnosis, treatment, and management. Besides,
the process of distinguishing it from alternative
etiologies of hydrocephalus is beneficial in the
determination of suitable treatment approaches,
such as the implantation of shunts or the
utilization of endoscopic techniques, which can
be customized to address the specific underlying
pathology associated with VHL disease.

Case
The Neurology Department referred a 19-year-

old female to the Eye Clinic to diagnose
papilledema. The patient was in good health until

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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six months ago, when she began to complain
of vagal abdominal pain with no discernible
cause. Two weeks before the presentation, her
headache was worsening. The patient presented
to emergency care and was referred to the Eye
Clinic for evaluation of optic nerve edema. The
vision was 20/20 OD and 20/400 OS per exam.
Intraocular pressure is 14 OU. The pupil was
equal and reactive, with an afferent pupillary
defect. The anterior segment was unexceptional.
A dilated eye exam revealed a normal retina on
the right with a hyperemic disc and a similar
hyperemic disc with peripheral capillary
hemangiomaand anormal macula on the left. The
patient’s MRI revealed a cystic brain lesion in the
posterior fossa cranial area that was obstructing
the fourth ventricle and causing obstructive
hydrocephalus. The family tree revealed that the
mother had previously undergone surgery for
retinal detachment. A relative passed away due
to an unidentified abdominal and cerebral tumor.
An additional two relatives and her grandmother
also passed away from abdominal tumors. The
hospitalized patient underwent an emergency
ventriculoperitoneal shunt to reduce elevated
intraocular pressure. During her recuperation
period, and because this is her excellent eye,
the patient had a superficial orange lesion with
minor blemishing on her capillary hemangioma.
Two months later, during her follow-up, the
lesion was unchanged. The research ethics
committee of the affiliated institution of the
authors reviewed and approved the study, which
follows the rules of the National Committee of
Bio-Ethics. The patient provided her consent to
participate in this study.

Discussion

The investigation of the clinical characteristics
of obstructive hydrocephalus in individuals
diagnosed with VHL syndrome holds significance
in facilitating a focused strategy for the
identification, intervention, and control of this
condition. Moreover, the act of differentiating it
from other potential causes of hydrocephalus
holds advantageous implications for identifying
appropriate therapeutic strategies, such as
the insertion of shunts or the application of
endoscopic methods, which can be tailored
to target the specific underlying pathology
linked to VHL disease. In this case report, we
present the case of a female patient who was
diagnosed with obstructive hydrocephalus
and VHL. This case highlights the importance
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of early detection and follow-up for young
patients with VHL. Our patient presented with
a cystic brain lesion in the posterior fossa
cranial, which was blocking the fourth ventricle
and producing obstructive hydrocephalus. To
lower the increased intraocular pressure, the
patient had an emergency ventriculoperitoneal
shunt. Hydrocephalus is treated with a
ventriculoperitoneal shunt, a cerebral shunt.
The conduit eliminates surplus cerebrospinal
fluid. Hydrocephalus, if left untreated, can result
in numerous adverse effects, including chronic
headaches and visual disturbances.®

According to the patient’s family history,
her mother had previously undergone surgery
for retinal detachment. Unidentified abdominal
and cerebral tumors led to the death of a
relative. Additionally, two additional relatives
and her grandmother died from abdominal
malignancies. An alternative screening method
for patients with VHL could be based on the
specific mutation they possess. It has been
demonstrated that missense mutations in VHL
impart a higher risk for pheochromocytoma than
deletions or truncating mutations.® Moreover,
surface missense substitutions may impart a
higher risk for pheochromocytoma than deep
missense mutations.*

Von Hippel-Lindau is an autosomal dominant
syndrome induced by a mutation in the germ line.
The gene that has been mapped to chromosome
3P52 in VHL.3® This is the only gene known to
cause VHL at present. The prevalence in the
Saudi population is unknown, but the population
is identical to that of other nations. Since VHL is
autosomal dominant, it occurs once in every
36,000 births.? Children of affected parents
have a 50% chance of developing VHL, but
approximately 20% of cases involve de novo
mutations.? The disease is marked by bilateral
multifocal capillary hemangioma, central nervous
system hemangioblastoma, renal cell carcinoma,
pancreatic islet cell tumor, endolymphatic sac
tumor, and renal, pancreatic, and epididymal
cyst.? The diagnosis of VHL is based on a family
history or hemangioma’s clinical presentation.
If there is a family history, only one lesion is
required for the diagnosis of retinal capillary
hemangioblastomas (RCHs); otherwise, at least
two hemangiomas or one hemangioma and a
visceral lesion are required.” The differential
diagnosis is extensive but may include isolated
hemangioblastoma, retinal angioma, and renal
cell carcinoma with clear cells.*?

A diagnostic procedure is used to establish
the diagnosis and assess the severity of
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clinical manifestations.!® CT scans or MRIs to
diagnose CNS tumors, Pheochromocytoma,
and Endolymphatic sac tumor.!* MIBG labeled
with radioiodine for the evaluation of extra-
adrenal lesions. Sequence analysis or deletion/
duplication analysis constitutes Molecular
Genetic Testing.!!

The treatment approach for obstructive
hydrocephalus in individuals diagnosed with
VHL disease commonly encompasses a blend
of surgical and medicinal modalities. Von
Hippel-Lindau disease is a hereditary condition
characterized by the formation of tumors,
particularly within the central nervous system,
which can potentially result in the occurrence of
hydrocephalus. The management of obstructive
hydrocephalus in people with VHL syndrome
is contingent upon various factors, including
the underlying etiology, the severity of
hydrocephalus, and the general health status
of the affected individual. The treatment for
VHL differs based on the location, size, and
associated cyst of the tumor.!® In general, the
goal of treatment is to treat the growths when
they are causing symptoms but are still minor,
so that they do not cause permanent problems
by placing pressure on the brain or vertebrae,
obstructing the passage of cerebrospinal fluid in
the nervous system, or impairing vision.!® Most
cases of VHL are treated with surgery to remove
the lesions before they become dangerous.
Certain malignancies can be treated with high-
dose, focused radiation. Laser photocoagulation,
cryotherapy, photodynamic therapy, and
radiation, as well as surgical 7excision, are
the traditional methods for destroying ocular
VHL tumors.!*2 Photodynamic therapy (PDT)
with verteporfin is a sanctioned treatment for
choroidal neovascular membranes. PDT has
also been attempted with variable degrees of
efficacy in cases of retinal angiomatosis.” The
use of systemically or locally administered anti-
angiogenic therapy (bevacizumab) has recently
been associated with a sustained reduction
in exudation, regression of the tumor, and
improvement in visual acuity.!®!? The Location of
the RCH has a substantial impact on the efficacy
and applicability of treatment.

Patients with VHL have a prognosis dependent
on the location and severity of their lesions.
VHL can cause blindness and/or permanent
brain injury if left untreated.!® The prognosis is
significantly enhanced with early detection and
treatment. Typically, complications from brain
lesions or renal cancer result in death. A more
frequent follow-up could increase the likelihood
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of early detection of pheochromocytoma, thereby
increasing the viability of partial adrenalectomy.*

In conclusion, the identification of capillary
hemangiomas in the peripheral region of the
retina and subsequent treatment with focal laser
therapy has yielded positive visual outcomes in
to ocular VHL early detection. In the absence of
appropriate medical intervention, the tumors
have the potential to progress into exudative
retinal detachment, leading to a less favorable
visual prognosis, even following vitreoretinal
surgery.

References

1. Chittiboina P, Lonser RR. Von Hippel-Lindau
disease. Handb Clin Neurol. 2015;132:139-
56. doi:10.1016/B978-0-444-62702-
5.00010-X.

2. Chou A, Toon C, Pickett ], Gill AJ. von
Hippel-Lindau syndrome. Front Horm Res.
2013;41:30-49.doi:10.1159/000345668.

3. Ben-Skowronek I, Kozaczuk S. Von
Hippel-Lindau Syndrome. Horm
Res Paediatr. 2015;84(3):145-52.
doi:10.1159/000431323

4. Fugarul, Goudie C, Capolicchio]P.Von Hippel-
Lindau disease and rapidly progressing
pheochromocytomas in siblings. Fam Cancer.
2022;21(2):229-33. doi:10.1007/s10689-
021-00252-2.

5. Fowler ]JB, De Jesus O, Mesfin FB.
Ventriculoperitoneal Shunt. In: StatPearls.
Treasure Island (FL): StatPearls Publishing;
August 23, 2023.

6. Fagundes GFC, Petenuci ], Lourenco DM Jr,
Trarbach EB, Pereira MAA, Correa D'Eur JE,
et al. New Insights Into Pheochromocytoma
Surveillance of Young Patients With
VHL Missense Mutations. ] Endocr Soc.
2019;3(9):1682-92. doi:10.1210/js.2019-
00225.

7. Faiyaz-Ul-Haque M M, Aslam M, Abalkhail H,
Al-Dayel F, Basit S, Nawaz Z, et al. Novel and
recurrent germline mutations in the VHL
gene in 5 Arab patients with Von Hippel-
Lindau disease. Cancer Genet. 2020;243:1-6.
doi:10.1016/j.cancergen.2020.02.006

8. Wittstrom E, Nordling M, Andréasson S.
Genotype-phenotype  correlations, and
retinal function and structure in von
Hippel-Lindau disease. Ophthalmic Genet.
2014;35(2):91-106. doi:10.3109/1381681
0.2014.886265

9. Wiley HE KV, Gaudric A, Gorin MB, Shields

155



10.

MR Nageeb and DM Abdulmannan: Clinical Profiles of Obstructive Hydrocephalus in Patient with Von Hippel-Lindau

C, Shields ], Aronow ME, et al. Management
of retinal hemangioblastoma in von hippel-
lindau disease. Retina (Philadelphia, Pa).
2019;39(12):2254-63.

Xu N, Duan W, Zhang R, Yang B. Imaging
diagnosis of von hippel-lindau syndrome.
] Craniofac Surg. 2019;30(7):e674-7.
d0i:10.1097/SCS.0000000000005760.

156

11. Fairbanks

AM, Hoyek S, Patel NA.
Systemic treatment reduces von-hippel-
lindau-associated retinal capillary
hemangioblastoma. Ophthalmology.
2023;130(5):524. doi:10.1016/j.
ophtha.2022.07.007

Majalah Kedokteran Bandung, Volume 56, Number 2, June 2024



