Vol. 13 No.2 February 2024 — May 2024

MEDICINUS

JURNAL KEDOKTERAN
UNIVERSITAS PELITA HARAPAN

Diterbitkan oleh Fakultas Kedokteran, Universitas Pelita Harapan, Indonesia
ISSN 1978 - 3094
E ISSN 2622 - 6995




MEDICINUS

Journal of Faculty of Medicine
University of Pelita Harapan

Vol.13 No. 2

February 2024 — May 2024
ISSN 1978-3094

E-ISSN 2622-6995

Clinical Article

Comparison of 2009 and 2011 WHO Guidelines, and
Scoring Models for Adult Hospitalized Dengue
Infection: A Single Observation in Tangerang,
Indonesia

Veronica  Wiwing, Josephine Japutri,  Neneng
SUNYadiNALa. ...c.eeieiii e 93

Difference Disease Knowledge Level in Type 2
Diabetes Mellitus Patients at Siloam Lippo Village
General Hospital

Shirley Ivonne Moningkey, legreat Aprilyanri, Wahyuni
Lukita AtMOJO.....uvveiiiieie e 99

Association Between Breakfast and Dysmenorrhea
in Female College Students at Faculty of Medicine,
Pelita Harapan University

Agnes, Dwi Savitri Rivami.............ccoooiiiiiin. 106

Case Report

Hydrodilatation and Intra-articular Steroid Injection
are Both Effective in Management of Frozen
Shoulder: A case series

John Christian Parsaoran Butarbutar, Albert Riantho,
Kevin Fidiasrianto, Dio Asgira Rizky...........c.cccccceen. 116

Isolated Abducens Nerve Palsy: A Case Report of
Cerebral Pseudocyst of Dorello’s Canal

Vivien Puspitasari, Josephine Japutri, Tracy Solansa,
Anderson Cenweikiawan. ..........ccccoocoeeeeiiieiniieeenieens 121

Review Article

A Systematic Review of Efficacy and Safety of
Difelikefalin in Treating Pruritus in Hemodialysis
Patients with Chronic Kidney Disease

Muljani Enggalhardjo, Gabriella Hilary Tumiwa, Yeshiza
KROSASIN. ..o 126

RNAi-Based Therapy: Prospect as Cancer
Treatment
Samuel E. Soentoro, Michael Timothy, Juandy Jo....134

Editor in Chief
Julius July
Editorial Advisory Board

Eka J. Wahjoepramono
Wabhyuni L. Atmodjo
Allen Widysanto
Cucunawangsih
Vivien Puspitasari
Nicolaski Lumbuun
Hori Horiyanto
Sunanto NG
Antonia Anna Lukito
Yusak M.T Siahaan
Dwi Safitri Rivami
Neneng Suryadinata
Nata Pratama Lugito
Andree Kurniawan
Dyana Safitri Velies
Pricilla Yani Gunawan
Jacobus Jeno
Stevent Sumantri
Freda Susana Halim
Andry Juliansen
Petra O. Wahjoepramono
Patricia Diana
Veli Sungono
Heru Sutanto Koerniawan
Daniela Perez Chadid
Natalia Guevera
Miguel David Quintero Consuegra
Jay Mehta
Humberto José Madrifian Navia
Victoria Grace Collins
Martha Isabel Vilca-Salas
Wong Poh-Fei
Shannon Melissa Chan
Jeremiah Hilkiah Wijaya

Secretary
Chelviana Aprilia Christanti

Address

FK-UPH Building 2" floor
Boulevard Jendral Sudirman
Lippo Karawaci, Tangeran

phone (021) 54210130-54210131
e-mail:
medicinus.fk@uph.edu

Publish

February — June — October




CLINICAL ARTICLE

Comparison of 2009 and 2011 WHO Guidelines, and Scoring Models
for Adult Hospitalized Dengue Infection: A Single Observation in
Tangerang, Indonesia

Veronica Wiwing*, Josephine Japutri?, Neneng Suryadinata®

! Department of Microbiology, Faculty of Medicine, University of Pelita Harapan, Tangerang,
Indonesia, Jendral Sudirman Boulevard, Lippo Karawaci, Tangerang, Banten, Indonesia

15811

2 Faculty of Medicine, University of Pelita Harapan, Tangerang, Indonesia, Jendral Sudirman
Boulevard, Lippo Karawaci, Tangerang, Banten, Indonesia 15811

Citation:  Wiwing Veronica, Japutri
Josephine, Suryadinata Neneng.
Comparison of 2009 and 2011 WHO
Guidelines, and Scoring Models for Adult
Hospitalized Dengue Infection: A Single
Observation in Tangerang, Indonesia.
Medicinus. 2024 February. 13(2): 93-98.
Keywords: Dengue; WHO dengue
diagnostic; Scoring model
Correspondance: Veronica Wiwing
E-mail: veronica.wiwing@uph.edu

Online First: February 2024

Introduction

Abstract

Background: World Health Organization (WHO) published a dengue guideline
in 2009 and in 2011 by WHO-SEARO. However, many of dengue cases in early
phase do not meet all the criteria by WHO classification. Because of this
condition there is a scoring model that was published in 2015, that might help in
primary health care. Therefore, a study to compare those diagnostic tools
especially in adult dengue patients in Banten is needed.

Aims: This study is to know the comparison between 2009 version and 2011
version of dengue diagnostic guidelines by WHO and scoring model version.

Methods and Material: This study used a descriptive method with a cross-
sectional design at 60 adult dengue patients. Each patient is grouped according
to diagnostic tools’ classification and will be analyzed using Chi-square.

Results: results are grouped according to the WHO diagnosis from 2009 and
2011, presumptive model and probable models where there are 46 (77%), 48
(78%), 31(52%), and 15 (25%) of patients diagnosed with dengue infection.
Overall, the diagnosis made by the 2009 WHO and the probable models has
the most superior sensitivity and specificity values of 84,6% and 25%, and
82,4% and 97,7% respectively compared to other diagnostic tools. However,
from the results of positive predictive values, probable models have a higher
percentage than the 2009 WHO diagnosis.

Conclusions: probable model is more sensitive and specific than other
diagnostic results. These conclude that probable model is best tool for dengue
infection screening in early phase of infection.

as the second country with the most cases
among 30 other endemic countries since

Dengue illness is a viral disease
caused by dengue virus of Flavivirus
genus, Flaviviridae family that has four
serotypes (DENS-1, DENV2, DENV-3,
DENV-4) and spread by Aedes aegypti
mosquito. 3B For the past 50 years,
dengue cases had increase by 30 times
with 50 million cases each year and 2.5
million people lived in endemic area.¥
According to World Health Organization
(WHO), Asia Pacific has contributed 75%
of dengue cases in the world and Indonesia

93|University of Pelita Harapan

2004 to 2010.®! In 2017 based on Ministry
of Health of the Republic of Indonesia,
there were 68.407 and 493 of dengue
cases and DHF-associated deaths in
Indonesia with 26,12 per 100,000 person-
years and 0,72% of incidence rate (IR) and
case fatality rate (CFR), respectively.'® The
WHO has published new dengue
classification in 2009 that was revised from
1997.%" Then in 2011 WHO-SEARO
published their dengue guidelines with
different classification.>® Previous study in



2015 also published new screening tool in
a form of scoring model with two types of
model such as presumptive and probable
model. This scoring model was designs to
diagnose dengue infection in the early
phase of illness with limited resources of
laboratory facilities in Indonesia.”! Early
studies in 18 countries also showed that
2009 WHO dengue classification has a
higher level of accuracy compared to 1997
and 2011 WHO dengue
classification.2?M 12 However, 2009 WHO
dengue classification is still rarely used in
diagnosing dengue illness.™ This study
used the Standard F Dengue IgM/IgG
FIA™ and Standard F Dengue NS1 Ag
FIA™ which are fluorescence
immunoassays from SD Biosensor. This
examination is used to obtain IgM, IgG, and
NS-1 antigen to be used as a diagnosis of
dengue. Therefore, this studied was to
compared diagnosis guidelines of 2009 and
2011 WHO dengue classification and
scoring model at adult patients in Siloam
Teaching Hospital, Banten, Tangerang.

Subjects And Methods

Data source

The study has passed the ethical
review from local institutional ethical
committee  with  number of 192/K-
LKJ/ETIK/X1/2019 and was conducted from
November 2019 to June 2020 in the
Faculty of Medicine, Universitas Pelita
Harapan. This study used a descriptive
method with a cross-sectional design on 60
adult dengue patients with purposive
sampling in Siloam Teaching Hospital.
Clinical data such as the patient’s sign and
symptoms and biological materials were
collected through appropriate informed
consent and were anonymized. Adult
patients (age 18-59-year-old) with fever (2
37.5 °C) and thrombocytopenia (=150 000
cel/mcL), were eligible to participate.
Patients with a history of autoimmune
disease or immunologic/hematologic
disorder were excluded.
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Case definition and criteria

The 2009 WHO classifies dengue
infection into two groups: uncomplicated
and severe. Severe cases are linked to
excessive hemorrhage, organ impairment,
or severe plasma leakage, and the
remaining cases are considered
uncomplicated.”! Meanwhile, according to
2011 WHO classification, dengue cases
divided into Dengue Fever (DF) and
Dengue Hemorrhagic Fever (DHF). DHF
was further subdivided into grades I-1V,
where grade Ill — IV are considered as
Dengue Shock Syndrome (DSS).

e Grade | (DHF 1): Fever with bleeding
manifestation and evidence of plasma
leakage.

e Grade 2 (DHF II): Fever with
spontaneous bleeding.

e Grade 3 (DHF IlI): Clinical sign of
circulatory failure or shock.

e Grade 4 (DHF 1V): Profound shock with
undetectable blood pressure and
pulse.!

The Scoring Model is a scoring
formed using the Roc tab analysis method
which gives the results of two models,
namely presumptive dengue illness and
probable dengue illness with a total value
of total 214 dan 27, respectively. The
presumptive model variables are duration
of fever, torniquet test, myalgia, monocyte,
white blood cell, and thrombocytes
examination results. The probable model
also have the same variables however, this
model is distinguished by the presence of
laboratory test result of NS-1 antigen!®.,

Standard F Dengue

All eligible patients were screened
with Standard F Dengue IgM/IgG FIA™ and
NS1 Ag FIA™, Positive NS1 Ag FIA or IgM
detection results following either positive or
negative 1gG FIA results were confirmed
dengue. Each patient is grouped according
to diagnostic tools’ classification and will be
analyzed using Chi-square to determine
the sensitivity, specificity, likelihood ratio,
and negative and predictive value of each
diagnostic tool. The sensitivity and
specificity value of WHO diagnosis from



2009 and 2011, the presumptive model,
and probable model were compared to
decide the best screening tool for dengue
diagnosis. The examination was carried out
according to the protocol provided by SD
Biosensor as follows:

Standard F Dengue IgM/IgG FIA ™:

1. Store the probe and sample at 15-30°C
for at least 30 minutes

2. Set up the Standard F analyzer and
select “standard test” mode.

3. Prepare 10ul of sample serum / plasma
/ blood on the standard black line Ezi
Tube™.

4. Enter the sample that has been
prepared on the inspection tool.

5. Add 3 drops of dilution liquid to the

probe

Press “start” to start diagnosis

The inspection tool will process and

provide results after 15 minutes.

N

Standard F Dengue NS1 Ag FIA™

1. Store the probe and sample at 15-30°C
for at least 30 minutes.

2. Set up the Standard F analyzer and
select “standard test” mode.

3. Prepare 100ul of sample serum /
plasma / blood sample with a dropper
and mix it with dilution liquid.

4. Enter the sample that has been
prepared on the inspection tool.

5. Add 3 drops of mixed dilution liquid.

6. Press “start” to start diagnosis.

7. The inspection tool will process and
provide results after 15 or 5 minutes on
samples that have a strong positive
result.

Result

There were 60 dengue infection cases
were included in this study. The
demographic characteristic, patients’
clinical features, and laboratory results
such as hematocrit, white blood cell,
thrombocyte, neutrophil, and monocyte
level were shownin Table 1. There are
32 (53%) male and 28 (47%) female
patients with an average age of 34,57-year-
old. Nauseal/vomiting, myalgia, arthralgia,
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and anorexia were the most common
associated symptoms with acute fever. The
laboratory  results show the mean
hematocrit level of 40,29%, indicating that
there were no patients with plasma
leakages condition. In the early phase, the
mean total white blood cell (WBC) count
was 4741+ 2109,739 cel/mcL and
thrombocyte count was 120133 + 59488
celllmcL. Moreover, the mean band and
segment neutrophils count was
2,7510,728% and 63+14,924%
respectively, and the mean monocyte count
was 6,82+1,578%.

Table 1. Demographic results, patients’ clinical
features, and laboratory results of the
participants

Characteristics N# Min  Max

Demographic information

a. Age (year) 34,57+12,24 18 59
7

b. Male

c. Female 32(53)
Clinical features 28(47)
Fever
Retro-orbital pain 58(97)
Nausea/vomiting 24(40)
Myalgia 46(77)
Arthralgia 46(77)
Anorexia 42(70)
Constipation 42(70)
Abdominal pain 8(13)
Sore throat 22(37)
Redness 25(42)
Hepatomegaly 15(25)
Bleeding manifestation 1(2)

a. Petechiae

b.  Epistaxis 9(15)

c. Gastrointestinal  2(3)

bleeding 2(3)

d. Gum bleeding 5(8)

e. Hematoma 2(3)
Laboratory results 23 57
Hematocrit (%) 40,29+6,326 138 12500
Total WBC count 4741+2109,7 9 27600
(cell/mcL) 39 600 O
Thrombocyte count 120133+594 O 5
(cell/mcL) 88 2 87
Band neutrophils count 2,750,728 18 10
(%) 63+14,924 2

Segment
count (%)
Monocyte count (%)

neutrophils  6,82+1,578

*Data presents as n (%) or mean * standard
deviation



All dengue patients are grouped
based on WHO diagnosis from 2009 and
2011, presumptive and probable model.
There are 46 (77%) patients were
diagnosed with dengue infection using
WHO diagnoses from 2009 where 24
(47%) patients classified as dengue without
warning signs and later 22 (37%) patients
classified as dengue with warning signs.
On the other hand, based on 2011 WHO
there are 47 (78%) patients diagnosed with
dengue infection, 28 (47%) of them are
classified as dengue fever and 19(32%)
patients classified as dengue hemorrhagic
fever. Diagnosis by presumptive and
probable model shows 31(52%) and
29(48%) patients are positive with dengue
infection. All diagnosis results were
compared to Standard F Dengue IgM/IgG
FIA and NS1 Ag FIA test results to obtain
sensitivity and specificity value, log
likelihood ratio (LLR), and negative and
positive predictive value. The 2009 WHO
classification had a sensitivity and
specificity of 84,6% and 255%
respectively. These results have a value of
23,9% and 85,7% for positive predictive
value (PPV) and negative predictive value
(NPV), and LLR of 0,428. On the other
hand, 2011 WHO classification had the
sensitivity value of 84,6% and specificity
value of 23,4%. The PPV, NPV, and LLR
value of 2011 WHO are 23,9%, 84,6%, and
0,522. Furthermore, the comparison
between the presumptive model and the
results of the Standard F Dengue NS-1
and/or IgM and IgG examination showed a
sensitivity of 61.5% and a specificity of
51.1% with PPV, NPV, and LLR, namely
25.8%, 82.8%. , and 0.419, respectively.
Next, the probable model has a sensitivity
and specificity of 82.4% and 97.7%. The
sensitivity and specificity had a PPV and
NPV of 93.3% and LLR of 0.00. The
comparison between the proposed scoring
model and WHO classification is presented
in Table 2.
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Table 2. Comparison Dengue Diagnostic
Value of WHO Classification and Scoring
Model

NS-1 (+)/(-) and/or IgM (+) and I1gG (+)/(-)

Sen Spe NPV

%) o PPV 0 LLR
2009 WHO
Dengue 84,6 255 23,9 85,7 0,428
Classification
2011 WHO
Dengue 84,6 23,4 23,4 84,6 0,522
Classification
Presumptive 615 5,1 258 828 0419
Model
Probable Model 82,4 97,7 93,3 93,3 0,00

Sen = Sensitivity, Spec = Specivicity, PPV =
Positive Predictive Value, NPV = Negative
Predictive Value, LLR = Log Likelihood Ratio

Discussion

From those comparisons, the 2009
WHO classification and probable model
had a sensitivity of 84,6% and 82,4%, and
specificity of 25,5% and 97,7%
respectively. These values showed that the
2009 WHO and probable model were
higher than the other diagnostic results.
Previous studies about these scoring
models also determined that 2009 WHO
and probable had higher results of
sensitivity and specificity.?*314 However,
it should be seen from the ppv based on
WHO diagnosis guidelines, although it has
high sensitivity and specificity value,
however, the PPV is low at 23.9%
compared to the probable model which has
a PPV of 93.3% On the other hand, the IIr
of the probable model is 0,00, in which the
diagnostic tools such as Standard F
Dengue IgM/IgG FIA and NS1 Ag FIA test
are still needed for patients' early diagnosis
in dengue infection. In addition, keep in
mind that the probable scoring model itself
also has a variable of NS-1 antigen
examination results. This diagnostic study
shows that the probable model could
predict dengue illness better than 2009 and
2011 WHO classification, and presumptive
model. However, diagnostic tools such as
the serologic test of Standard F Dengue
IgM/lgG FIA and NS1 Ag FIA test are still
needed to further diagnose dengue illness.
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Conclusion

Probable model scoring type tool has
the highest sensitivity and specificity
values than other diagnostic results. In
conclusion, the probable model is the best
tool for dengue infection screening in early
phase of infection. However, serologic test
of Standard F Dengue IgM/IgG FIA and

NS1 Ag FIA are still needed in determining
the diagnosis of dengue iliness.
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Introduction

Abstract

Background: In Indonesia, Diabetes Mellitus (DM) with complications is the
third leading cause of death. Risk of complication increases tremendously in
uncontrolled diabetes. The level of knowledge is one of the factors affect
glycaemic control. However, little study has been done regarding the difference
in disease knowledge level in type 2 DM patients. This study aims to find out the
difference between the level of DM knowledge and glycaemic control in type 2
diabetes mellitus patients at Siloam Lippo Village General Hospital.

Methods: Analytical observational with a cross-sectional study was conducted.
46 type 2 diabetes mellitus patients qualified for the inclusion criteria and were
given the self-administered Michigan Diabetes Knowledge Test (MDKT) for
General Knowledge Part (GKP) questionnaire and HbAlc test results taken in
the past six months to evaluate glycaemic control. Purposive sampling method
was used in this study for data collection. Student T-test was done to measure
the difference with 95% significancy.

Result: In 46 samples were shown that 60.90% women, a majority in the 50-59
age group, and 65.20% with more than 5 years of DM history. Among 46
samples, 26 have uncontrolled glycaemic with a mean score of 6.65 + 1.83 in
knowledge, and 20 have controlled glycaemic with a mean score 7.80 + 1.61.
Student T-test showed significant difference in level of knowledge between
controlled and uncontrolled glycaemic levels with p = 0.032.

Conclusions: It is concluded that there is a difference in disease knowledge
level in type 2 DM patients at Siloam Lippo Village General Hospital.

years.? Currently, Indonesia is placed fifth
with the greatest number of people with

Diabetes Mellitus (DM) is estimated
to affect 537 million adults globally, thus
making it a main concern in public health
today." These numbers have persistently
increased since 1980, with a total of 108
million patients diagnosed with DM. Type 2
DM amounted to a staggering 98% making
up a ratio of 9:1 compared to type 1 DM.*?
In 2014, it was found that 8.5% of adults
aged above 18 had diabetes. Not only that,
DM has affected a large portion of society
today, but based on the data in 2019,
diabetes was the direct cause of 1.5 million
deaths, and 48% of all deaths due to
diabetes occurred before the age of 70
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diabetes at 20 — 79 years old in the year
2021, amounting to 19.5 million. These
numbers are expected to inflate by 2045 to
an astonishing 16.7 million. Based on IDF
2021, it is found there 73.7% of type 2 DM
patients  remain underdiagnosed.’®
Variation of DM’s prevalence rate depends
on several factors, including genetic
susceptibility, social risk factors such as
level of activity, and intrauterine growth.>®
DM is a complex, chronic disease
that is caused by metabolic disorders.
Several factors in type 2 DM patients,
contribute to insulin resistance; thus,
uncontrolled blood glucose levels result in
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the early onset of DM complications.> DM
contributes to one of the main causes of
blindness, renal failure, heart attack,
stroke, and lower limb amputation.®®
Several factors affect the level of
glycaemic in type 2 DM patients, including
medication adherence, age, diagnosis
duration, knowledge level, and medication
regimen.® Therefore, the primary goal in
managing diabetes mellitus is to maintain a
near-normal glycaemic level.’®> HbAlc
(Glycosylated haemoglobin), the primary
target in determining a controlled DM, is
formed by the nonenzymatic covalent
additon  of glucose  moieties to
haemoglobin in red cells. HbAlc is used as
an index to indicate the average blood
glucose level during the past three months
and is little affected by day-to-day
variations.® Consequently, the factors
affecting glycaemic control are the major
therapeutic target for preventing of organ
damage caused by DM.

Poor disease knowledge is pivotal in
the management of DM; thus, the self-care
that plays a big role in disease
management is often poorly done. The
increased knowledge disparity regarding
diabetes affects glycaemic control and
disease control, whereby poor glycaemic
control leads to increased mortality and
early-arise of DM-related complications, as
discussed above. ** Knowledge of the
disease plays a vital role in the
management of type 2 DM patients.
Although knowledge is an important part of
disease care, educating patients regarding
the knowledge of the disease itself is often
neglected.’> Many questionnaires have
been formed to test disease knowledge of
DM. In this study, MDKT is going to be
used. The MDKT is a valid and reliable
measuring tool for assessing DM
knowledge. To assess knowledge of DM,
the General Knowledge Part (GKP) is
used, which consists of 14 questions
regarding DM knowledge, namely 6
questions about food and nutrition, 2
guestions about blood tests, 1 question
about physical activity, 2 questions about
self-care and, 3 questions about
complications.*®
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Knowledge of disease plays a vital
role in the management of type 2 DM
patients and is an important part of the
disease care, but educating patients
regarding the knowledge of the disease
itself is often neglected. ***"*® Although the
previous study by Thanh and Tien,*
reported that there was a difference in
MDKT results between educated and not
educated DM patients, however, the study
between the difference in the level of
knowledge and glycaemic control in
controlled and uncontrolled type 2 DM
patients has not yet been done clearly.

Material And Methods

This research had gone through
ethical clearance that was released by
Universitas  Pelita  Harapan  Ethics
Committee on 8™ January 2020; 079/K-
LKJ/ETIK/I/2020. A cross-sectional study
was conducted to assess the level of
knowledge and level of glycaemic control
among type 2 DM patients at Siloam Lippo
Village General Hospital from January
2020 to March 2020.

Patients were selected through
purposive sampling and asked for sex,
age, educational status, occupational
status, and duration of diabetes mellitus.
The level of knowledge was then assessed
using the General Knowledge Part of
Michigan Diabetes Knowledge Test 2
(MDKT 2), and the level of glycaemic
control is based on the HbAlc level
(NGSP) for the last 6 months that is
measured in the hospital's laboratory.
Patient with <7% of HbAlc is deemed as
controlled glycaemic level. The MDKT 2
questionnaire will consist of self-care,
diabetes, symptoms of diabetes
complications, and  blood glucose
examinations.****

The inclusion criteria in this study are
type 2 diabetes patients admitted to
outpatient clinics with HbAlc results in the
past 6 months. Meanwhile, the exclusion
criteria include patients with a mental
disorder or change in consciousness that
could hinder the accuracy of the
knowledge assessment results.



Data collected will then be analysed
for normality distribution using Shapiro-
Wilk and Student T-test to obtain the mean
difference with 95% significancy.

Result

From 59 samples obtained, 13 did not
qualify for the criteria, thus only 46
samples were obtained in total that were
included in  this  study. Sample
characteristics of this study that qualified
for the criteria are stated in table 1.

Table 1. Samples' Characteristics

Percent- age
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10 years of history at 13 samples
(28.26%).

Table 2. Samples’ variable characteristics

Mean SD Min Max
HbAlc 7.55 1.60 4.90 11.20
GKP 7.15 1.81 3 11

Patients’ variable characteristics that
have been assessed can be found at
table 2. Both variables are assessed with
numeric data in which mean, standard
deviation, minimal dan maximal values
are stated. Based on table 2, mean of
HbAlc 7.55 + 1.60 and GKP 7.15 + 1.81.

Table 3. Samples’ knowledge passing rate
based on MDKT questionnaire (GKP)

Characteristic N=67
(%)
Gender Male 18 39.10
Female 28 60.90
Body Mass Normal 23 50.00
Index (BMI) Type 1
Obesity 19 41.30
Type 2
Obesity 4 8.70
Education Elementary 20 59.70
Status
Middle 6 13.00
school
High school 17 37.00
Tertiary 19 41.30
Age Groups <40
(years) 4 8.70
40 — 49 3 6.50
50-59 21 45.70
60 — 69 13 28.30
70-79 5 10.90
History of <5
Diabetes 16 34.80
(years)
5-10 17 37.00
> 10 13 28.20
Table 1 shows patients
characteristics, among 46 patients,

dominated by female amounting at 28
samples (60.90%). Most of the samples
with normal body mass index as many as
23 samples (50%) followed by type 1
obesity as many as 19 samples (41.30%).
The education level of the samples
showed around 19 samples (41.30%) with
a tertiary education background, followed
by high school 17 samples (37.00%).
Majority of the samples belongs to 50-59
years old with 21 samples (45.70%),
followed by 60 — 69 years old amounting
at 13 samples (28.30%). Majority of the
samples have a history of diabetes
ranging from 5 to 10 years with 17
samples (36.95%), followed by more than
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Percentage
MDKT Items (GKP) (%)

1. The diabetes diet is: a healthy for 69.39
most people

2. Which of the following is highest in 30.61
carbohydrate: baked potato

3. Which of the following is highest in 44.90
fat: low fat (2%) milk

4.  Which of the following is a “free food”: 16.33
any food that has less than 20
calories per serving

5. HbAlc is a measure of your average 38.78
blood glucose level for the past: 6-12
weeks

6.  Which is the best method for home 67.35
glucose testing: blood testing

7.  What effect does unsweetened fruit 16.33
juice have on blood glucose: raises it

8.  Which should not be used to treat a 34.69
low blood glucose: 1 cup diet soft
drink

9. For a person in good control, what 71.43

effect does exercise have on blood
glucose: lowers it

10. What effect will an infection most 40.82
likely have on blood glucose: raises it

11. The best way to take care of your feet  46.94
is to: look at and wash them each day

12. Eating foods lower in fat decreases 69.39
your risk for: heart disease
13. Numbness and tingling may be 61.22

symptoms of: nerve disease

14. Which of the following is usually not 63.27
associated with diabetes: lung
problems




From 46 samples, most of them are
well informed about the questions
complications symptoms of DM, ideal diet
for DM, checking blood sugar at home and
the effect of exercise on blood sugar. Most
guestions have a passing rate below 50%
where there are only 6 questions with a
passing rate above >50%.

Table 4. HbAlc categorical data

HbALc level N = 46 Perc(ﬁ/;‘)tage
Uncontrolled 26 56.50
(27)
Controlled 20 43.50
(<7)

Glycaemic levels are divided into two
categorical groups that is identified as
uncontrolled and controlled glycaemic
levels. These two groups are based on the
latest updated 2021 Type 2 DM guidelines
released by Indonesian Endocrinology
Association (PERKENI), whereby patients
with glycemic levels higher than 7 s
identified as uncontrolled and lower than 7
is identified as controlled.?® As seen on
table 4, majority of the samples obtained
have uncontrolled glycemic level as many
as 26 samples (56.50%), while the
samples with controlled glycemic levels
were only 20 samples (43.50%). The
HbAlc Normality Test using the Shapiro-
Wilk method shows a normal distribution,
(p-value: 0.008).

Table 5. Differences in knowledge
between two groups of glycemic control
N Mean SD P value
Controlled 20 7.80 1.61
glycaemic 0032

Uncontrolled 26 6.65 1.83
glycaemic

As seen on table 5, mean and p
value were obtained after analysed with
Student T-test with 95% significancy. In
patients with controlled glycaemic mean
knowledge of 7.80 + 1.61 in comparison to
uncontrolled glycaemic patients with 6.65 *
1.83. P value of the difference were found
to be 0.032.
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Discussion

From the results obtained above, it
can be concluded that most of the sample
had a history of DM of more than 5 years,
as much as 65.20%. Meanwhile, it is found
that the amount of uncontrolled diabetes
patients is also 56.50%. This result is most
likely due to a low level of knowledge
regarding a healthy diet. It can also be
seen that although most of the sample has
a long history of DM, they still lack disease
knowledge and uncontrolled diabetes. The
result of this study is similar to the study
held by Phillips et al., 2018, which found a
majority of the samples collected had
uncontrolled glycemic level and low levels
of knowledge.

This study found a mean HbAlc of
7.55% and a GKP score of 7.15, similar to
the study held by Phillips et al, 2018,
mean HbAlc level of 9.30% with a mean
GKP score of 8.30.%* Both studies indicated
that level of knowledge plays a pivotal role
in the management of type 2 DM patients
as explained previously. A previous study
has also reported multiple variables found
to have an association with glycemic
control, whereby these variables include
employment status, social support, long
duration of DM history, and poor
knowledge of DM. # It is also found that
HbAlc level was positively related to
medication persistence, this relationship
goes both ways since it was also found
patients with a high level of medication
adherence were found less likely to have
poor glycemic control. 324

Based on the patient's knowledge
passing rate based on the MDKT
questionnaire (GKP), it can be seen only 6
questions were answered with a >50%
passing rate, depicting a majority of the
questions to be most likely answered
incorrectly. Two questions were answered
least correctly, questions 4 and 7,
regarding diet and nutrition. The results
compiled are similar to the study held in
Saudi Arabia, whereby questions regarding
diet and nutrition were least understood,
and questions regarding the effect of
exercise and home blood glucose test
were most correctly answered. *’
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This study shows a new finding that Conclusion

there was difference level of knowledge

between controlled and uncontrolled type 2
DM patients.

There was a significant a different
between knowledge about DM in the
glycaemic controlled and uncontrolled
groups.
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Introduction

Frozen shoulder,

also known as

Abstract

Background: Frozen shoulder is a common problem in general
orthopaedic practice, affecting about 2% of the population. Intra-
articular corticosteroids (IA) and hydrodilatation have been reported as
more effective among other conservative treatments. However, it is
unclear which treatment is superior for frozen shoulder, and the
hydrodilatation procedure leads to more discomfort in patients since it
involves stretching of joint capsule. In this case series, we present 10
cases of frozen shoulder that were treated with hydrodilatation or 1A
steroid injection. The purpose of this study is to show the effectiveness
of hydrodilatation and IA steroid injection in managing patient with
frozen shoulder.

Methods: This study was a retrospective case series of patients who
received IA steroid injection or hydrodilatation. Five patients underwent
IA steroid injection, and another five patients underwent hydrodilatation.
The American Shoulder and Elbow Score (ASES) was used to evaluate
each patient before and six months after treatment.

Result: Hydrodilatation and 1A steroid injection showed significant
improvement in ASES score assessed at 6-month follow-up.

Conclusions: Hydrodilatation and IA steroid injection are both effective
to treat frozen shoulder in long term follow up.

condition associated with frozen shoulder,
with diabetic patients having 10%-20%
lifetime risk of developing frozen shoulder.®*

adhesive capsulitis, is commonly used to
describe loss of range of motion in the
glenohumeral joint, initially explained by
Neviaser.! This inflammatory condition
cause the fibrosis on glenohumeral joint,
followed by gradually progressive stiffness
and significant restriction of range of motion
(typically external rotation). The etiology of
frozen shoulder is still unknown. However,
some reasonable risk factors have been
identified, such as diabetes mellitus, thyroid
disorder, shoulder trauma, stroke, etc.?
Diabetes mellitus is the most commonly
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The epidemiologic prevalence of frozen
shoulder is estimated to be slightly greater
than 2% in the general population, it affects
more women than men, and is more
common between the ages of 40 and 60
years.?

Several  treatments have been
recognized and used to reduce pain and
increase range of motion faster than the
natural course of the disease, this includes
oral analgesics, oral or intraarticular (IA)
corticosteroids, physiotherapy, manipulation,
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and hydrodilatation (distension).’> In fact,
physiotherapy often unsuccessful to treat
frozen shoulder, manipulation for frozen
shoulder requires anesthesia and
associated with higher cost, and also the
long term use of oral analgesics can cause
many side effects. Among these treatments,
IA steroid injection and hydrodilation have
been reported to be more -effective.®’
However, becasue hydrodilatation involves
stretching or rupturing the joint capsule to
improve glenohumeral mobility,? it is more
discomfort for the patient. There are still
debate over which treatment is better for
frozen shoulder between hydrodilatation and
IA steroids injection.

In this case series we present 10 cases
of frozen shoulder who were treated with IA
steroid injection or hydrodilatation. In both
treatments, we used the American Shoulder
and Elbow Score (ASES) to assess clinical
outcome. The purpose of this study is to
show the effectiveness of hydrodilatation
and I|A steroid injection in managing patient
with frozen shoulder.

Material and Methods

Patients with frozen shoulder between
2021-2022 were included in this study. The
diagnosis of frozen shoulder was obtained
from the patients who came to the outpatient
clinic with progressive diffuse shoulder pain
and limited range of motion, especially 50%
loss of external rotation compared to the
contralateral side. Ultrasonography and x-
ray of the shoulder were done to exclude
rotator cuff tear, calcific tendinitis, and
osteoarthritis of the shoulder.

Five patients were given IA steroid
injection and another 5 patients underwent
hydrodilatation. The American Shoulder and
Elbow Score (ASES) was used to evaluate
each patient before and after treatment.
Clinical symptoms were evaluated at 6
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months after treatment. We set 6 months for
the follow-up evaluation period because this
period has already exceeded and also
doubled the minimum follow up requirement
after the procedure, which should therefore
be adequate to assess the result of the
injection treatments. The clinical outcome
was evaluated using the ASES score, which
has been demonstrated to be reliable, valid,
and responsive to clinical change, thereby
supporting its use as a tool with which to
assess functional limitations in patients with
shoulder dysfunction.®

American Shoulder and Elbow Score
(ASES)

The ASES is a standarized, patient-
reported outcome measure that evaluates
the functional status and pain levels of
patients with shoulder and elbow disorder. It
includes a physician-rated and patient-rated
section, and only the pain visual analog
scale (VAS) and 10 functional questions are
used to calculate the reported score.® The
total score has a maximum of 100 point and
is equally weighted between pain and
function.

The ASES is widely used in clinical
research and practice to assess the
effectiveness of various treatments and
interventions. Moreover, the ASES score
has been demonstrated to be a valid and
reliable outcome measure for assessing the
effectiveness of non-operative outcomes.®

Treatment Procedure
Intra-articular Steroid Injection

For IA steroid injection, a posterior
approach was used, and the procedure
were performed with the patient in the right
or left recumbent position. Povidone and
alcohol sterilization were performed around
the injection site, followed by sterile draping.
A 12 mgHz linear array probe is used to
identify the glenohumeral joint (Mindray,



Shenzhen). Following skin anesthesia with
1% lidocaine, a 22-spinal needle is inserted
medial to lateral in plane with the probe until
the tip reaches the target between the
labrum and head of the humerus. Then, 5 to
10 cc of normal saline is injected to make
sure the fluid spreads intra-articularly. If the
needle struck against bone, it was retracted
and redirected at a slightly different angle.
After that, it was followed by injection of a
mixture of 4 mL of water soluble
triamcinolone (40 mg), 2 mL of Lidocaine
2%, and 14 mL of NaCl 0.9% slowly. Intra-
Articular injection is also confirmed by kick
back sensation of the fluid during injection.

Hydrodilatation

For hydrodilatation, the procedure is
similar to an IA steroid injection. We
continue with normal saline after the steroid
injection to distend the capsule further,
ideally before the capsule ruptures; that is
when resistance begins to loosen during
injection, or we stop the injection when the
patient can no longer tolerate the
discomfort.

Table 1. ASES score of patient pre and post
Hydrodilatation

ASES score

ASES 6 months Improvement
score pre- of symptoms
Sex Age - post
Hydrodila Hvdrodilatati based on
tation Y on ASES score
Female 50 30 83 64 %
Male 48 32 81 60%
Female 43 40 84 52%
Male 56 34 85 60 %
Male 56 41 84 51 %
Result

Patients in both groups were assessed
for an ASES score at presentation and were
evaluated 6 months after the treatment.
Table 1 is the ASES score of patients who
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underwent |A steroid injection. Table 2 is the
ASES score of patients who underwent
hydrodilatation. The results were drawn for
both groups, and it was found that both
groups showed a significant improvement of
clinical symptoms based on the ASES
score. In the IA steroid injection group, there
was an average improvement of 66% on the
ASES score in 6 months of follow-up (Table
1), whereas the hydrodilatation group
showed an average improvement of 57.4%
on the ASES score (Table 2).

Discussion

Our study showed, either IA steroid
injection or hydrodilatation both showed
improvement in ASES score at the six
month follow-up. In order to improve the
clinical interpretation of ASES score, the
minimal clinically important difference
(MCID) was used. lan A. Jones, Ba et al.
have evaluated the available literature of
shoulder MCID and it's shown the average
reported MCID values for the ASES score
were 15.5 points.’® Both groups showed
improvement in ASES score over the MCID
values.

Several studies supported our findings
that there is no significant difference
between IA steroids injection and
hydrodilatation in treatment for frozen
shoulder.”**2

Table 2. ASES score of patient pre and post
IA steroid injection

ASES ASES Improvement
score 6 of symptoms
Sex Age score pre-
A months based on
post-1A ASES score
Male 56 28 80 65 %
Male 66 30 82 63%
Female 53 26 80 67.5%
Male 53 24 84 71%
Female 58 29 81 64%




Lin M-T et.al showed that IA was as
effective as hydrodilatation in
shoulder function improvement and pain
reduction, yet hydrodilatation shown better
external rotation improvement in medium
term follow up but to a minor extent in the
long term.’> Wu WT et al. also showed in
their study that hydrodilatation achieved
similar efficacy as compared with 1A steroids
injection for the improvement of shoulder
function.” Moreover, a previous systematic
review by Landerman A et al. revealed that
capsular distension (hydrodilatation) with
corticosteroid provides the best overall
prospect for short-term pain relief and
improvement in range of motion across all
time frames for frozen shoulder when
compared to IA.*® Additionally, it has also
been shown that hydrodilatation provides
further medium-term advantages over IA in
external rotation and abduction, yet the
period of follow up in this study tends to be
shorter.

In long-term follow-up, our clinical
series and the studies mentioned above
show no clear advantages of hydrodilatation
over |IA steroid injection. Because
hydrodilatation is technically more difficult
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and frequently causes more pain to patients
during the procedure, an IA steroid injection
for frozen shoulder is preferable.

This study has some limitations. First,
our series was only 10 patients without
differentiating the phase of frozen shoulder.
Second, we only followed up the patient with
ASES score at 6 month follow up without
physical examination. However, we believed
that 6 months follow up is the strength of
this series since most of the studies are
short term follow up.”***® Third, our IA
steroids injection procedures might be
biased because of the use in significant
amounts of normal saline volume that might
also distend the capsule. It was used to
make sure the fluid was injected intra-
articularly and the steroids were spread
evenly throughout the capsule.

Conclusion

Hydrodilatation and IA steroids injection
are both effective to treat frozen shoulder in
long term follow up.
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Introduction

Abstract

Background: Breakfast is an activity of eating and drinking that
usually takes place after waking up until 9 A.M. and can fulfill 20-
25% of daily nutritional needs. Unsupervised skipping breakfast can
affect women's ovarian and uterus dysfunction. Dysmenorrhea is
one of the diseases that can reduce productivity and quality of life in
women. Previous studies have found a high incidence of
dysmenorrhea in female college students who didn't have breakfast.
Currently, there isn't much data regarding the association between
breakfast and dysmenorrhea in female college students in
Indonesia.

Aim: The aim of this study is to discover the association between
breakfast and dysmenorrhea in female college students of Faculty of
Medicine at Pelita Harapan University.

Methodology: This study is an unpaired analytical comparative
categoric design study with a cross-sectional method. Data was
collected from 60 college students of Faculty of Medicine at Pelita
Harapan University using breakfast questionnaire, WaLLID score for
dysmenorrhea, IPAQ-SF and PSS-10 were used to control the
confounding variables. The data was analyzed using SPSS 23.

Results: Among 60 samples were collected, the majority of female
college students didn't have breakfast habit by 55%. There are
76.7% of female students who suffer dysmenorrhea, 91.7% have
moderate and severe stress levels, 85% have high physical activity,
and 70% of female college students have normal nutritional status.
The results of the analysis showed that the p value > 0.05 for the
association between breakfast with dysmenorrhea.

Conclusion: There is no significant association between breakfast
and dysmenorrhea.

Breakfast is an activity of eating and
drinking that usually takes place after
waking up until 9 in the morning and can
fulfill 20-25% of daily nutritional needs.™?
Healthy breakfast that is done regularly can
form a more organized lifestyle, increase
and fulfills daily nutritional needs and its
guality, provides a long satiety effect so that
activities can be carried out until noon and
also reduces the desire to consume high -
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calorie snacks.** Skipping breakfast can
increase the risk of eating disorders and
affect ovarian and uterus function in
adolescent girls.® A study in Pakistan found
that 55.9% of university students sometimes
and rarely eat breakfast.® The study
conducted by Husnah in Banda Aceh found
that most students sometimes eat breakfast
(61.5%).°


mailto:dwi.rivami@uph.edu

Dysmenorrhea is menstrual pain that
is characterized by cramps, intermittent,
and centered on the lower abdomen.®
Dysmenorrhea may occur due to an
imbalance of prostaglandin hormones so
that the uterus muscles contract strongly
and usually occurs at the beginning of
menstruation.” According to the World
Health Organization (WHO), the prevalence
of dysmenorrhea in the world is around 16.8
- 81%.2% Dysmenorrhea can reduce
productivity and decrease the quality of life
in women.? In the United States, almost
90% of women suffer from dysmenorrhea
with 10-15% experiencing severe
dysmenorrhea while in Indonesia, 54.9% of
women suffer dysmenorrhea and around
14% of adolescents do not attend school
due to dysmenorrhea.”®

In studies conducted in Japan,
Palestine and China, it was found that many
female college students who skipped
breakfast had a high incidence of
dysmenorrhea and irregular menstruation.°
A study conducted by Husnah in Banda
Aceh on high school students showed a
significant relationship between breakfast
and the severity of dysmenorrhea.® There is
not much data on the association between
breakfast habits and dysmenorrhea in
female college students, especially in the
Faculty of Medicine, which has more
activities than other faculties. Based on the
data above, this study aims to discover the
association  between  breakfast and
dysmenorrhea in female college students of
Faculty of Medicine at Pelita Harapan
University.

Methods
Participants and Study Design

The study was conducted using an
unpaired categorical comparative analytic
study design with a cross-sectional
research method. Samples were taken
using the convenience sampling method.
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Data were obtained from questionnaires
distributed online from April to May 2023 to
all medical college students at Pelita
Harapan University through social media.
Then the data were sorted based on the
inclusion criteria and exclusion criteria,
which are not having menarche age less
than 12 years and not having a family
history of dysmenorrhea. The total number
of respondents obtained in this study was
60 respondents.

Research Instrument

Data were obtained from a
guestionnaire regarding breakfast habits
and WalLID score as a measure of
dysmenorrhea. IPAQ-SF and PSS-10 were
also used to control for confounding
variables. The WalLLID score stands for
Working ability, Location, Intensity, Days of
pain, Dysmenorrhea which is one of the
tools to diagnose dysmenorrhea and can
predict sick leave. The WalLLIDD score
contains several guestions about
dysmenorrhea such as: 1) the number of
pain locations according to anatomy (none,
lower abdomen, lumbar region, lower limbs,
and inguinal region), 2) Wong-Baker range
of pain (no pain at all, only a little pain, a
little more pain, more pain, much more pain,
extremely pain), 3) the number of days
when menstrual pain is felt (0, 1-2, 3-4, 2 5),
4) the frequency of pain until the woman
cannot do her activities (never, almost
never, almost always, always). Each
variable has a score between 0 and 3 with
the final score ranging from 0 to 12 points.
With a total score of O means no
dysmenorrhea, scores 1-4 have mild
dysmenorrhea, scores 5-7 have moderate
dysmenorrhea, and scores 8-12 have
severe dysmenorrhea.”

Statistical Analysis

Data analysis was conducted using
Microsoft Excel 2021 (Microsoft, 2021) for
organizing the data and analyzed using



Statistical Package for the Social Sciences
23 (IBM, 2016). Chi square test is used to
analyze the association between breakfast
and dysmenorrhea in female college
students of Faculty of Medicine at Pelita
Harapan University. In this research,
confounding variables will be controlled by
excluding the variables of early menarche
age and family history of dysmenorrhea,
then stratified analysis is used for the
variables of physical activity, stress level,
and overnutrition status.

Results

Table 1. Respondents Characteristics

. Frequency Percentage
Characteristics ") %)
Breakfast Habits
Always breakfast 27 45
Never breakfast 33 55
Dysmenorrhea
Dysmenorrhea 46 76.7
No Dysmenorrhea 14 23.3
Stress Level
Mild stress 5 8.3
Moderate-Severe 55 91.7
stress
Physical Activity
Low physical 9 15
activity 51 85
High physical
activity
BMI
normal nutritional 42 70
status 18 30
overnutrition
status

Respondents Characteristic

From 60 respondents whose data
have met the exclusion and inclusion
criteria and have been processed with the
SPSS application, it was found that the
general description of the characteristics of
respondents at Pelita Harapan University
Faculty of Medicine students was that the
majority of female college students were not
used to having breakfast (55%), had a high
incidence of dysmenorrhea (76.7%), had
moderate and severe stress levels (91.7%),
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had high physical activity (85%), and had
normal nutritional status (70%).

Statistical Test Results

Table 2. Statistical Test Results

Dysmenorrhea
Breakfast No P ggtdlz Cl
Habits Dysmeg/?,)”hea n Dysmegz)”hea " value ooy (95%)
Breakfast 5(19) 22 (81) 0.176-
Never 0.624  0.606 '
breakfast 9(27) 24 (73) 2.088
According to the analysis results, the p
value is 0.624. The p value > 0.05 indicates
that there is no significant association
between breakfast and dysmenorrhea in
female college students of Faculty of
Medicine at Pelita Harapan University.
Statistical Test Results Based on
Confounding Factors
Table 3. Statistical Test Results Based on Mild
Stress Level
D h
Break.fast _ ysmenorrnea gggz
Habits Dysmne(rl/c:)rrhea Dysrr:]e(rl/c:)rrhea Value (OR) (95%)
Breakfast 1 (100) 0(0) 0.733-
Never 0.819 .
breakfast 1(25) 3(75) 21.838
Table 4. Statistical Test Results Based on
Moderate-Severe Stress
D h
Break_fast - ysmenorrhea P CR)gtde) Cl
Habits Dysmenf’o”hea Dysn:]eg/o)”hea Value (OR) (95%)
n (%) °
Breakfast 4 (15) 22 (85) 0.123-
Never 0.270 0.477 ’
breakfast 8 (28) 21 (72) 1.824
Table 5. Statistical Test Results Based on Low
Physical Activity
Dysmenorrhea p odds cl
Breakfast Valu Ratio (95
Habits No Dysmenorrhea "
Dysmenorrhea o € (OR) %)
n O6) n (%)
Breakfast 0(0) 5 (100) 0.75
Never 1(25 3(75 e - 24
breakfast (25) (75) '




Table 6. Statistical Test Results Based on High
Physical Activity

breakfast

Dysmenorrhea

Breakfast P ggﬁz Cl

X No 0,
Habits Dysmenorrhean Dysmer;/orrhea Value (OR) (95%)

%) n (%)
Breakfast

rﬁzvefs 2 L 0157 o772 OH*
8 (28) 21 (72) : : 2.797

Table 7. Statistical Test Results Based on
Normal Nutritional Status

breakfast

Dysmenorrhea
Breakfast N P CR)cajtd; Cl
. o]

Habits Dysmenorrhea Dysmeno/orrhea Value (OR) (95%)
n (%) n (%)

Breakfast 1 17

rr\IeZ‘veerls 209 e 0838 oarg 0%
7(32) 15 (68) : : 1.730

Table 8. Statistical Test Results Based on
Overnutrition Status

breakfast

Dysmenorrhea
Breakfast N P CRJZSE Cl
. [o) 0,

Habits Dysmenorrhea Dysrrr:e(r;/o)rrhea Value (OR) (95%)
n (%) °

Breakfast

rSzlvearIS 29 > 0263 1800 O
2 (18) 9 (82) : : 16.980

Stress Level

From tables 3 and 4, it is found that
the p value in the statistical test results
based on mild stress level is 0.819 and at
moderate-heavy stress level is 0.270 so it
can be concluded that there is no significant
association  between  breakfast and
dysmenorrhea in female college students
based on stress levels.

Physical Activity

From tables 5 and 6, it is found that
the p value in the statistical test results
based on low physical activity is 0.906 and
at high physical activity is 0.157 so it can be
concluded that there is no significant
association  between  breakfast and
dysmenorrhea in female college students
based on physical activity.
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BMI

From tables 7 and 8, it is found that
the p value in the statistical test results
based on normal nutritional status is 0.838
and at overnutrition status is 0.263 so it can
be concluded that there is no significant
association  between  breakfast and
dysmenorrhea in female college students
based on BMI.

Discussion
Breakfast Overview

The results of this study found that
there were more college female students
who were not accustomed to having
breakfast (55%) compared to college
female students who were accustomed to
having breakfast (45%). This is in
accordance with research conducted by
Husnah in Banda Aceh who found that the
number of high school students who
sometimes do breakfast (61.5%) is greater
than students who often have breakfast
(38.5%).° This is also in line with research
conducted in Japan by Tomoko Fujiwara
who found that the number of college
female students who sometimes or always
skip breakfast (95.9%) is much greater than
college female students who never skip
breakfast (4.1%)."° There are several
reasons that could make college female
students do not have the habit of having
breakfast such as: schedules that are too
busy so they do not have time for breakfast,
no one to help prepare breakfast, or having
to go out of the house to buy food just for
breakfast before doing their lecture
activities.™

Dysmenorrhea Overview

The results of this study found that
there were more college female students
who suffered from moderate and severe
dysmenorrhea (76.7%) compared to college
female students who did not suffer from



dysmenorrhea or only had mild
dysmenorrhea (23.3%). This is in line with
research conducted by Marini Agustin at As-
syafi'iyah Islamic University Jakarta in the
Bachelor of Nursing Study Program, found
that the number of female students suffering
from mild dysmenorrhea was 13 people
(21%) and female students suffering from
moderate and severe dysmenorrhea were
49 people (79%).? Research conducted by
Ketut Anita Herdianti, et al. at Udayana
University with the Medical Study Program
found that female students suffering from
dysmenorrhea were 83 people (86.5%) and
female students who didn't have
dysmenorrhea were 13 people (13.5%).%
Other factors that can increase the
incidence of dysmenorrhea such as poor
sleep quality which can affect the secretion
of adrenaline and estrogen hormones which
can increase muscle contractions in the
uterus and exposure to cigarette smoke
which contains nicotine that acts as a
vasoconstrictor resulting in an increase in
prostaglandin levels.*

Stress Level, Physical Activity, And BMI
Overview

In this study it was found that the
number of college female students who
experienced moderate and severe stress
was higher (91.7%) than female students
who did not experience stress or only
experienced mild stress (8.3%). This is in
line with research conducted at Andalas
University Medical Study Program found
that the number of students who
experienced mild stress was 11.2% with
students who experienced moderate and
severe stress as much as 88.8%."° Based
on the results of the study, it was found that
the number of college female students who
had low physical activity was less (15%)
than those who had high physical activity
(85%). This is in line with research
conducted on health faculty students at
Sam Ratulangi University by Lestari E.
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Liando, et al. with the results found that the
number of students who have high physical
activity is greater (70.8%) than students
with low physical activity (29.2%).*° In this
study it was also found that more female
students had normal nutritional status (70%)
than female students who had excess
nutritional status (30%). This is in line with
research conducted on students of the
Faculty of Health Sciences at lbn Khaldun
University of Bogor by Chyntia Nurul Adha,
et al. who found that the number of students
with normal nutritional status was 76.7%
and the number of students with excess
nutritional status was 23.4%."’

Stress in students can occur due to
external and internal factors such as the
increased responsibility that is felt when
moving from a high school student to a
college student, the increasing number of
tasks that need to be completed or
completing the final project which is one of
the requirements for a college student to
graduate, as well as environmental or
cultural changes felt by students studying
away from their home.'® Factors that can
affect a person's level of physical activity
and nutritional status are gender, age,
environmental factors, social support,
occupation, physical limitations and
economic status.’® The occurrence of a
pandemic can also make a person pay
more attention to their health, resulting in a
new habit pattern to exercise and care more
about clean and healthy living behaviors.®

Analysis Results

In this study it was found that there is
no significant association between breakfast
and dysmenorrhea in female college
students. This study is not in line with
research conducted by Husnah in Banda
Aceh in 2018 which found that there was a
significant association between breakfast
and the severity of dysmenorrhea. The
difference in the results of this study can



occur due to several things such as
differences in samples where the research
conducted by Husnah was 132 high school
students, while the sample in this study was
60 students. In addition, the research
conducted by Husnah used the VAS (Visual
Analogue Questionnaire Scale)
guestionnaire to measure the incidence of
dysmenorrhea while the researchers used
the WalLLID Score questionnaire to
measure the incidence of dysmenorrhea.’
This study is also not in line with research
conducted by Tomoko Fujiwara conducted
on female students at Kanazawa University,
Japan. The difference in the results of this
study can occur because the research by
Fujiwara was conducted in Japan which has
a different culture and food nutrition
patterns with female college students in
Indonesia, the difference in the number of
samples of 3,172 people and the
observation period for 1 year can also affect
the difference in research results with this
study.™®

The results of the analysis based on
the stress level factor showed that there
was no significant association between
stress levels and dysmenorrhea in Pelita
Harapan University Faculty of Medicine
students. This is different from research
conducted by Bajalan on mental health and
dysmenorrhea using a systematic review
study where it was found that there was a
significant relationship between the majority
of psychological disorders such as
depression, anxiety and stress with
dysmenorrhea although the mechanism is
still not clearly known so further research
needs to be done.” There are also studies
that are in line with this study such as
research conducted by Maryam which was
conducted on students of the Faculty of
Medicine, Padjadjaran University and
Amran which was conducted at the Faculty
of Medicine, Hasanuddin University that
found there was no significant association
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between stress levels and dysmenorrhea.®
In this study, the majority of respondents
had moderate stress levels and severe
stress, which may cause an imbalance in
the distribution of respondents at other
stress levels and ultimately result in the
possibility for the results of the analysis in
the study to be not significantly related.

Based on the results of the analysis of
the relationship between physical activity
and dysmenorrhea, there is no significant
association between physical activity and
dysmenorrhea. This is not in line with
research conducted by Karmila on high
school students of YLPI Pekanbaru and
research by Wati conducted on Midwifery
Study Program students of Brawijaya
University with respondents who do light
activities have a 6.5 times greater chance of
suffering from dysmenorrhea  than
respondents who do moderate activities.®
Research by Motahari-Tabar conducted with
the Randomized Clinical Trial method on
students of the Faculty of Medicine at
Mazandara University, Iran found that the
reduction of dysmenorrhea pain due to the
effect of exercise can only be seen if the
respondent has done the exercise for two
consecutive months and other variables
such as type, duration, and intensity of
physical activity can also affect the results
of research analysis.'® Research by
Dehnavi conducted on students of the
Faculty of Medicine, Mashhad University,
Iran with the clinical trial method also
obtained similar results, namely the results
of the analysis there was no significant
relationship at the beginning of the study
and the end of the fourth week, and was
only seen at the end of the eighth week.'®
Therefore, it can be interpreted that the
results of the analysis in this study found no
significant relationship between physical
activity and dysmenorrhea due to only
observing physical activity for one week
where according to the two studies there



was still no visible change and only visible
after about two months.

The results of the analysis found in the
analysis of the relationship between
nutritional status and dysmenorrhea are that
there is no significant association between
nutritional status and dysmenorrhea. This
result is different from the research
conducted by Sophia, et. Al on students of
SMK Negeri 10 Medan with the kai squared
method and also with research by Cholifah
and Hadikasari on Midwifery Study Program
students at Muhammadiyah University who
used the Fisher's Exact test and found that
there was a significant relationship between
nutritional status and dysmenorrhea.'®
Research that is in line with this study is
research conducted by Vlachou on Nursing
Study Program students in Greece where it
was found that there was no significant
difference between smoking, exercise, BMI,
and menstrual duration with dysmenorrhea
severity.? In several studies it was found
that women who have excessive visceral fat
tissue usually suffer from  severe
dysmenorrhea.®® BMI is one way to
measure nutritional status in a person but it
is unable to describe the proportion of fat
contained in a person's body, so this could
be one of the factors affecting the results of
the analysis in this study resulting in no
significant association between nutritional
status and dysmenorrhea.?

The odds ratio value in the analysis
results based on confounding factors in the
variables of mild stress and low physical
activity cannot be calculated. This is
because if calculating the odds ratio based
on the formula, there will be a division with
zero which means undefined so that the
results of the odds ratio calculation cannot
be determined. The presence of zero values
in the results of this analysis can be caused
by an imbalance in distribution where in this
study it was found that 91.7% of the
majority of female students experienced
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moderate-severe stress and 85% of female
students had high physical activity so that
there was a lack of data on female students
who experienced mild stress and female
students who had low physical activity. The
odds ratio value found in the overweight
nutritional status variable is 1.8 which can
indicate that there is an indication of risk in
that variable. In overnutrition status it was
also found that the confidence interval or
confidence interval had a fairly wide range
from 0.191 to 16.980. The confidence
interval on the mild stress variable was also
found to be quite wide with a lower limit of
0.733 and an upper limit of 21.838. The
factor that can make this happen is because
the number of samples used is small or only
a few.

Limitation

The limitation found in this study is
that it was conducted using an online
questionnaire method that has a high risk of
bias because it was not supervised by the
researcher when the respondent filled out
the research questionnaire. In addition,
respondents can also answer the
guestionnaire excessively or minimize the
actual results because the questions
contained in the research are sensitive or
personal for respondents. Another limitation
that can be found by researchers is the
short period of observation in the
guestionnaire which is only carried out for
seven days while in previous similar studies
it tends to be carried out over a period of
one month or one year so that it can affect
the results of this study. In a study
discussing the differences in recall periods,
it was found that the longer the period of
time for respondents to recall an event, the
more the limit of respondents’ errors to
answer the research questionnaire, so the
researcher chose to use a seven-day time
limit in the hope that respondents could still
remember the activities they did during the
week well.?
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Conclusion

In conclusion, the majority of female
college students in Faculty of Medicine at
Pelita Harapan University didn’t have
breakfast habits and experienced
dysmenorrhea. Based on the results of the
analysis there is no significant association
between breakfast and dysmenorrhea in
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Abstract

Background: Abducens nerve is the second longest intracranial path
out of all of the cranial nerves. Abducens nerve pasly had a prevalence
11.3/100.000 and mostly seen in adults. Isolated abducens nerve palsy
due to neoplastic lesion are rare and mostly related to skull base tumor.

Case Presentation: We present a case of 57 years old woman with
complaints of red right eye and worsening headache associates with
diplopia on the right lateral gaze for three days prior admission. She
was later diagnosed with isolated abducens nerve palsy associated to
neoplasm cause in Dorello’s canal. Patient was then discharged with
symptomatic therapy and educated for head posturing and avoid
triggers.

Conclusions: Abducens nerve palsy is the most common isolated
ocular nerve palsy. The incidence of mass formation such as neoplastic
lesion or cyst are rare.

Introduction

Of all the cranial nerves, the abducens
nerve has the second longest intracranial
path. This nerve may be impacted at the
petrous apex, cavernous sinus, superior
orbital fissure, or eye orbit. Anything that
compresses or stretches the nerve can
damage the abducens nerve. Therefore, it is
critical to pinpoint the lesion of abducens
nerve palsy for proper diagnosis and
therapy. Isolated abducens nerve palsy due
to neoplastic lesion**® are rare and mostly
related to skull base tumor. Kim et al, found
that only 14.3% of the 807 confirmed cases
of solitary abducens nerve palsy were
connected to neoplasm.* Here we described
a case of isolated abducens nerve palsy
associated with neoplasm lesion in Dorello’s
canal (petroclival venous confluence).

Case Summary

A 57 years old woman presented at
our hospital with a red right eye and
worsening headache associated with
diplopia on the right lateral gaze for three
days prior to admission. The patient claimed
that she had experienced these complaints
for one year. Upon  neurological
assessment, there was binocular horizontal
diplopia associated with total right abducens
nerve palsy. Other physical and blood
examinations are normal. There were no
signs of elevated intracranial pressure.
Investigations including perimetry and
optical coherence tomography were carried
out, and the results were within normal
limits. Magnetic resonance imaging (MRI)
with contrast revealed a dilated right
dorello's canal with a non-enhanced cystic
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lesion on the right side of the
superoposterior cavernous sinus (0.8 x 0.5 x
0.5 cm), raising the possibilty of a
pseudocyst. There is no evidence of either
aneurysm or thrombosis of the cavernous
sinus. When compared to previous MRI
(one year prior), it was comparable.

Figure 1. Magnetic Resonance Imaging (MRI)
with contrast in T2 sequences revealed a dilated
right dorello’s canal with a non-enhanced cystic
lesion on the right side of the superoposterior
cavernous sinus (0,8x0,5x0,5 cm).

Although we were unable to make a
definitive diagnosis, we assumed the lesion
was benign. Therefore the patient was
discharged and continues to be monitored at
the outpatient clinic without any operation.
Symptomatic therapy was administered, and
the patient was educated for head posturing
and on how to avoid potential triggers.

Discussion

According to reports, abducens nerve
palsy are the most typical isolated ocular
motor cranial neuropathy.®>® The yearly
prevalence of abducens palsy s
11.3/100,000 and mostly seen in adults.®
The abducens nerve's neuroanatomy is
separated into four unique sections: the
nucleus, the cisternal part, the cavernous
region, and the orbital portion. The
abducens nucleus originates from the
caudal dorsal pons, below the fourth
ventricle. These nerve fibers emerge and
leave the nucleus superiorly to form the

abducens fascicle in the brainstem, then
exits the brainstem at the pontomedullary
junction to reach the subarachnoid region.
The nerve then turns sharply and rises
steeply over the tip of the petrous part of
temporal bone towards the clivus within a
fibrous sheath called Dorello’s canal and
enters the inferior dura mater to the
posterior clinoid process. Dorello’s canal is
the gap between the petrous apex and the
superolateral section of the clivus, which is
superiorly restricted by the petrosphenoidal
ligament of Gruber (Gruber's ligament). The
components included in this canal are
bound together and significantly limit their
mobility. The inner meningeal tube that
surrounds the nerve severely limits the
movement of the abducens nerve within
Dorello's canal. Because the abducens
nerve is anchored in Dorello's canal, it is
vulnerable to straining when intracranial
pressure rises for a variety of reasons such
as venous congestion, edematous pressure
or cancerous infiltrates.”® This nerve then
enters the cavernous sinus along with the
oculomotor nerve, trochlear nerve, and the
first branch of trigeminal nerve. Before
following the sphenoidal fissure, it laterally
follows the internal carotid artery and
medially to the sinus lateral wall. The nerve
then enters the orbit via the superior orbital
fissure within the tendinous ring, eventually
reaching the lateral rectus muscle.>’

Figure 2. The abducens nerve are illustrated
schematically as they proceed through the
Dorello canal.
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The nerve enters the dura near the
beginning of the canal on the left side and
goes anteriorly into the cavernous sinus
through the opening inferior to the Gruber
ligament, as seen on the right side of the
picture.’

The isolated sixth nerve palsy has
different kinds of etiology. The most
common underlying pathology is
microvascular causes, about 56% cases are
caused by vascular disease especially in
advanced age. Isolated abducens paralysis
is associated with a vascular risk factor such
as diabetes (44.4%), hypertension (33.3%),
coronary artery disease (13.9%), smoking
(13.9%), and hyperlipidemia (8.3%). The
other most common etiology are idiopathic
(27.2%), inflammatory diseases (8.3%),
infections (8.3%) such as Lyme disease,
syphilis, tuberculosis and cryptococcus,
increased intracranial pressure (8.3%),
demyelinating (2.5%), cerebral aneurysm
(1.9%) and procedure-related injury (1%).
Neoplasm (5.6%) and trauma (4.9%) may
also affect the abducens nerve at any point
along its course and resulting in sixth nerve
palsy.”> A summary of six retrospective
studies on patients with sixth nerve paresis
showed 6% to 30% attributed to a
miscellaneous group that includes migraine,
pseudotumor cerebri, multiple sclerosis.
Furthermore 6% to 29% etiology are
undetermined, indicating vulnerability of the
nerve to conditions which are transient,
benign, and unrecognizable.'* Our case
described a female patient with no
comorbidities or vascular risk factors,
presented with an episode of diplopia and
right sided headache. Ischemic,
autoimmune, inflammatory, and traumatic
causes were ruled out since the history and
laboratory  tests  were  inconclusive.
However, neuroimaging using contrast MRI
was done and showed pseudocyst on the
right superoposterior cavernous sinus of the
dorello’s canal.

Puspitasari, et al.

MRI is an efficient and safe tool for
determining the underlying cause of isolated
abducens nerve palsy in patients without
identifiable vasculopathic risk factors. It is
useful for identifying brain demyelination,
infarction, infections, neoplasm, and other
mass lesions that are related to nerve
palsy.'*® In our case, it is suspected that
the pseudocyst is likely to cause abducens
nerve palsy in our patient by increasing
pressure in the dorello's canal and
compressing the abducens nerve. This is a
rare occurrence of isolated abducens nerve
palsy caused by benign neoplastic
lesion. 1?1314

Patients who develop sixth nerve palsy
will often present with binocular horizontal
diplopia and notable weakness of ipsilateral
lateral rectus muscle leading to a deficit eye
abduction of the affected side.® In our
patients, we saw two common symptoms:
diplopia and ipsilateral weakness. The two
typical symptoms might lead to side effects
that develop in later stages such as
headache, vomiting and conjunctival
injection that cause eye soreness. Patients
also present with a head turn and/or
strabismus to maintain binocularity and
binocular fusion as coping mechanisms to
diplopia in long term findings as seen in our

patient.
Therapeutic modalities ranged from
conservative treatment, botulinum toxin

injections, and surgical treatment in cases of
abducens nerve palsy. Due to the size of the
pseudocyst that is relatively the same as the
previous imaging one year ago, it is
concluded that the pseudocyst is not
progressive. Treatment that was suggested
to the patients are conservative treatment
such as patching, and prism therapy could
be used to prevent amblyopia in the affected
eye. Patching consists of closing each
alternating eye for hours using eye patch.
Another conservative treatment suggested
is prism therapy which requires the
placement of a temporary press-on prism on

123|University of Pelita Harapan



Puspitasari, et al.

the lens of the affected eye. Other
modalities such as botulism injection could
also be given to this kind of cases with
residual function of the Ilateral rectus
muscle. Surgical treatment of the lateral

based on the location of an abnormality,
however the incidence of mass formation
such as neoplastic lesion or cyst are rare. In
the absence of risk factors or positive
laboratory and clinical results, neuroimaging
such as MRI scan can be a valuable

rectus muscle called strabismus surgery
was also suggested in this case. This
surgery consists of resection, recession, or
transposition of the eye muscles. ™%

diagnostic technique in determining the
specific origin of sixth nerve palsy.
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The abducens nerve palsy is the most
common isolated ocular nerve palsy due to
its neuroanatomy and the long intracranial
course. Multiple etiologies are recognized
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Introduction

Chronic Kidney Disease (CKD) is a
type of kidney disease that causes gradual
loss of kidney function over a period of
months or years, usually more than 3

Abstract

Background: Chronic Kidney Disease (CKD) is a type of kidney disease
that gradual loss of kidney function over a period of months or years,
usually more than 3 months. Uremic pruritus or chronic kidney disease-
associated with CKD (CKD-aP) is a commoncomplication that experienced
by CKD patients especially for patients undergoing haemodialysis and it
will negatively impact quality of life, for example depression, poor sleep
quality, and miss dialysis sessions.

Methods: Three online databases were used for the literature search:
Science Direct, Embase, and PubMed. obtaining the information in
January 2024. Using specific keywords, a comprehensive analysis of
research articles was carried out. We examined the safety and
effectiveness of difelikefalin in the management of pruritus in patients
receiving hemodialysis who have chronic kidney disease.

Result: Six studies were evaluated that met the criteria for inclusion. The
efficacy of difelikefalin in all studies was examined by using WI-NRS as
assessment tools for the primary outcome, and for the secondary
outcome, skindex-10 or skindex-16 scoring, the 5-D itch scale, and the itch
MOS (Medical Outcome Study) sleep disturbance scale were used. From
all studies, difelikefalin in various dosages and routes (oral and
intravenous) improved pruritus reduction in hemodialysis patients with
CKD over placebo. However, in the majority of cases, difelikefalin caused
a higher chance of experiencing adverse events than in the placebo group.

Conclusions: All studies show a greater pruritus reduction in
hemodialysis patients receiving therapy over placebo, with the optimal
benefit-risk at 0.5 ug/kg of difelikefalin, despite unclear efficacy-dosage
connections.

months. Uremic pruritus or chronic kidney
disease- associated with CKD (CKD-aP) is
a commoncomplication that is experienced
by CKD patients especially for patients
undergoing haemodialysis. Pruritus linked
to CKD may be caused by abnormalities in
endogenous opioid receptor activation.*
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Targeting peripheral kappa opioids
receptors (KOR), difelikefalin is the first
medication to be specifically licensed for
the treatment of moderate-severe CKD-aP
in patients receiving hemodialysis in the
USA and Europe. Up to 40% of
hemodialysis patients reported being
moderate-extremely bothered by itching in
the Dialysis Outcomes and Practice
Patterns Study (DOPPS). Difelikefalin may
also enhance sleep andquality of life when
it comes to itching. Pruritus related to CKD
will negatively impact quality of life, for
example depression, poor sleep quality,
and miss dialysis sessions.?

For hemodialysis patients with
chronic kidney disease, the medication's
safety and efficacy were critical
considerations. This study will assess
numerous factors that can reduce pruritic
symptoms in hemodialysis patients with
chronic kidney disease (CKD), including
dosage, routes, side events, etc. Many
methods are available to analyze the
results, such the skindex-10 or skindex-16
scoring, the 5-D itch scale, the itch MOS
(Medical Outcome Study) the sleep
disturbance scale, and the WI-NRS (Worst
Itch Numeric Rating Scale).

The effectiveness and safety of
difelikefalin from multiple clinical trials will
be presented in this study. The
investigation of the function of activated
kappa opioid receptors in the regulation of
CKD- related systemic itch during
hemodialysis is another goal of this work.
Apart from that, there arestill a few studies
that have reviewed this  matter
systematically to enhance evidence-based
medicine.?

Material and Methods

Data Sources and Search
Strategy

For this systematic review, three
online databases were searched in
January 2024: PubMed, Embase, and
Science Direct. The search turned up 99
papers (21 from PubMed, 22 from
Embase, and 56 from Science Direct)
when the terms pruritus patient on
hemodialysis were combined with AND

127|University of Pelita Harapan

efficacy OR effectiveness and AND
difelikefalin. When we limited our search
to pruritus patient on hemodialysis,
published in the past 10 vyears
randomized clinical trials, human studies,
English publications, and the efficacy
and/or effectiveness and safety of
difelikefalin, we discovered 21 studies (3
from PubMed, 13 from Embase, and 4
from Science Direct). Three reviewers
(ME, YK, and GHT) read the entire text.
We eliminated from this research any
studies that are not publicly available, in
the form of presentations or posters, and
have been published more than once.
Consequently,there are six studies in the
final selection stage (3 from PubMed and
3 from Embase) to form this systematic
review.

Quality Assessment

We followed the PRISMA statement
(http://www.prisma-statement.orq)  when
conducting this systematic review. The
Cochrane Collaboration risk of bias
assessment

(http://methods.cochrane.org/bias/assessi
ng-risk- bias-included-studies) was then
used to methodically evaluate the trial
guality. Following the collection of studies,
a more thorough evaluation of each
study's eligibility was carried out, as shown
in Figure 1.

Studies found through
PubMed (n=21)
Embase (n=22)

Science Direct (n=56)

Pruritus patient on
hemodialysis, published in
> the past 10 years

Titles reviewed (PubMed=3, randomized clinical trials,
Embase=13, Science human studies, English
Direct=5) publications, and the efficacy
and/or effectiveness and
safety of difelikefalin

Keywords: ((pruritus patient
é;: on hemodialysis) AND

(difelikefalin)) AND (efficacy
OR effectiveness)

4
‘v

Not publicly available, in the
form of presentations or
posters, and have been

published more than once

Abstract reviewed
(PubMed=3, Embase=3,
Science Direct=1)

v

Studies meeting criteria
(PubMed=3 and Embase=3)

Figure 1. Flowchart of Study Collection
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Table 1. Characteristics of Studies

. Secondary
I_S;ggzoﬁ Design N Study Criteria Medications P”n}gf)fligjctyc)ome Out_come Adv(esr;fztli\)/ent
(Efficacy)
Fishbane et Phase 3 189 and 188 Inclusion criteria: age = 0.5 pg/kg 2 3-Point improvement Least-square mean  12-week double-
al.4 (2019) - double-blind,  subjects in 18 years difelikefalin or from baseline at week 12 change from blind intervention
us placebo difelikefalin (mean=58.2+11.2 matched placebo in the weekly mean scores  baseline at week period: placebo
controlled andplacebo difelikefalin group, intravenously three of the daily 24-hr WI-NRS 12 in 5-D itch scale group 62.2% =
RCT with group 56.8+13.9 in placebo times aweek for 12 scores: difelikefalin group total scores: difelikefalin group
open label respectively group), with end- stage weeks > placebo group (49.1% difelikefalin group >  62.2% (overall
extension kidney disease, had vs 27.9%; RR, 1.65. placebo group (- AE)
been undergoing 95% ClI, 1.26-2.14; 5.0+0.3 vs -
hemodialysis at least 3 P<0.001) 3.7+0.3, P<0.001)
times per week for at > 4-Point improvement Least-square mean  2-week
least 3 months, had from baseline at week 12 change from discontinuation
moderate-to- severe in the weekly mean scores  baseline at week period: placebo
pruritus. of the daily 2-hr WI-NRS: 12in group 24.6% >
difelikefalin group > Skindex-10 scale difelikefalin group
placebo group (37.1 (28.3-  total scores: 19.9% (overall
46.9) vs 17.9 difelikefalin group > AE)
(12.1-25.8), RR, 1.92. placebo group ( -
95% Cl, 1.37-2.68; 17.2+1.3 vs -
P<0.001) 12.0+1.2, P<0.001)
Yosipovitch Phase 2 69, 66, 67, Inclusion criteria: age 0.25mg, 0.5mg, 1 2 3- and 2 4-Point Least-square mean 50.7% < 51.5% <
et al.5 (2023) double-blind, 67 subjects 18 years mg, placebo improvement of WI-NRS at  change from 58.2% in placebo
-Us placebo- in 0.25 mg, (mean=65.7, 69, difelikefalin orally week 12: 14.4% < 31.6% baseline at week and 0.25 mg, 0.5
controlled 0.5mg, 1 67.5, 65,6, from once daily for 12 (P-value:0.037) < 12 in 5-D itch total mg, and 1 mg
RCT mg, placebo defilekefalin 0.25 mg, weeks 33% (P-value=0.027) < scores: -5.7 < - 6.2 difelikefalin
difelikefalin 0.5mg, 1 mg, and (divided to 3 38.6 (P=0.006) (placebo (P value=0.515) < groups
groups placebo group treatment groups <05mg<025mg<1 -6.8 (P value: rescpetively
respectively respectively), had and 1 placebo mg difelikefalin groups, 0.099) <-7.0 (overall AE) HD
moderate-severe renal group) rescpetively) (P=0.070) in subjects > NDD-
impairment, had been placebo, 0.25 mg, CKD subjects
receiving hemodialysis 0.5 mg, and 1 mg (TEAES)
3 times a week for 2 3 difelikefalin groups
months, had moderate- Rescpetively.
to-severe pruritus. Least-square mean
change from
baseline at week
12 in Skindex-10
total scores: -20.0
<-21.2 (P-
value=0.580) < -
22.1 (P-
value:0.335)
<-23.6 (P=0.116) in
placebo, 0.25 mg,
0.5mg, and 1 mg
difelikefalin groups
rescpetively
Narita et al.6 Phase 2 59, 53, 54, Inclusion criteria: age = 0.25 pg/kg, 0.5 2 3-Point improvement of Adjusted weekly 67% < 72%
(2022) - double-blind, 59 subjects 20 years (mean=64.5, ug/kg, 1 pg/kg, WI-NRS at week 8: 50% < mean skindex-16 <77%<85% in
Japan placebo- in 0.25 SD=11.7), had ESKD placebo difelikefalin ~ 53% < 57% < 60% overall scores at placebo 0.25
controlled ug/kg, 0.5 and moderate-severe intravenously at the  (placebo < 0.25 week 8: -22.69. ug/kg, 0.5 pg/kg,
RCT, ug/kg, 1 pruritus, had been end of each Hg/kg < 1 pg/kg < 0.5 (SE=2.04) < -24.04 1 pg/kg
multicenter, ug/kg, receiving maintenance hemodialysis pg/kg difelikefalin groups, (SE=1.94) in difelikefalin
4- arm, placebo hemodialysis 3 times a session 3 times a rescpetively) placebo group < - groups,
parallel- difelikefalin week for at least 12 week for 8 weeks 24.25 rescpetively
group groups weeks, were (divided to 3 (SE=1.96) < -27.79 (overall AE)
respectively nonresponse to treatments (SE=2.05) in 1
systemic treatment (e.c.:  groups and 1 ug/kg, placebo,
antihistamines, and/or placebo group) 0.25 pg/kg,

antiallergic drugs)
and/or topical
antipruritic moisturizers
and a moderate or
severe baseline
Shiratori severity scores
for 2 days or more in the
7 days preceding the
start of treament.

and 0.5 pg/kg
difelikefalin groups
respectively

Exclusion criteria: the
pruritus was not
associated with CKD,

> 4-Point improvement of
WI-NRS at week 8: 34% <
36% < 43% < 51% (0.25

Adjusted weekly
mean 5-D itch
scale total scores

had liver cirrhosis as pg/kg < placebo < 1 pg/kg,  at week 8: -5.8
complication, history of < 0.5 pg/kg difelikefalin (SE=0.3) < -
phorotherapy, history of groups, rescpetively) 6.6 (SE=0.3) <-6.5
adverse events (SE=0.4) <-6.8
attributable to (SE=0.3) in
nalfurafine, and history placebo,0.25
of drug hypersensitivity ug/kg, 0.5 pg/kg,
to opioids. and 1 pg/kg
difelikefalin groups
respectively
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Fishbane et Phase 2 44, 41, 44, Inclusion criteria: male 0.5 yg/kg, 1 pug/kg, = 3-Point improvement of Least-square mean  42.2% < 70.7% <
al.7 (2020) - double-blind, 45 subjects or female adults, = 18 1.5 WI-NRS at week 8: 29% < change from 77.3% < 77.5% <
us placebo- in 0.5 pg/kg, years, had ESRD, had ug/kg, placebo 59% < 64% < baseline at week 8 84.1% in placebo,
controlled 1 pg/kg, 1.5 been receiving difelikefalin 67% (placebo < all in Skindex- 10 total 1.0 pg/kg, 1.5
RCT ug/kg, hemodialysis three intravenously at the ~ combined < 0.5 pg/kg < scores: -8.2 ug/kg, all
placebo times a week for at least  end of each 1.5 pg/kg difelikefalin (SEM=2.0) < -18.7 combined, 0.5
difelikefalin three months prior to hemodialysis groups, rescpetively) (SEM=2.0) < -15.5 ug/kg difelikefalin
groups screening, had session 3 times a (SEM=2.2) <-15.1 groups,
respectively experienced persistent week for 8 weeks (SEM=2.3), 16.4 respectively
pruritus in the month (divided to 3 (SEM=1.3) in (overall AE)
preceding screening, treatment placebo, 0.5 pg/kg,
with a weekly mean WI- groups and 1 1 pg/kg, and 1.5
NRS scores over the 7 placebo group) ug/kg, all combined
days preceding difelikefalin groups
randomization greater rescpetively
than 4 (ranging from 0 2 4-Point improvement of Least-square mean
[noitching] to 10 [worst WI-NRS at week 8: 24% < change from
imaginable]). 44% < 51% baseline at week 8
(placebo < all combined in 5-D itch total
< 0.5 pg/kg difelikefalin scores: -2.8
groups, respectively) (SEM=0.5) < -4.7
(SEM=0.6) <-5.3
(SEM=0.3) <-5.4
(SEM=0.6) < -5.7
(SEM=0.5) in
placebo, 1.5 pg/kg,
all combined, 1
ug/kg, 0.5 pg/kg
difelikefalin groups
rescpetively
Least-square mean
change from
baseline at week 8
in itch MOS sleep
disturbance scores:
-1.3
(SEM=3.1) <-6.9
(SEM=3.5) <-11.8
(SEM=2.0) < -13.8
(SEM=3.2) < -14.6
(SEM=3.4) in
placebo, 1.5 pg/kg,
all combined, 0.5
Mg/kg, 1 pglkg
difelikefalin groups
rescpetively
Topf et al.8 Phase-3 426 and 425 Inclusion criteria: 2 18 0.5 mcg/kg or = 3-Point reduction in the > 15-Point Overall AE: 3.8%
(2022) - double-blind, subjects in years (mean=58.3 and placebo weekly mean of daily WI- improvements in < 6.3% (placebo
North placebo difelikefalin and  59.1 in placebo and difelikefalin NRS at week 12 in KALM- Skindex-10 total vs difelikefalin
America, controlled placebo groups  difelikefalin groups, intravenously for 12 1: 28.3% < scoress at week groups,
Europe, and RCT with respectively respectively), had been weeks 50.9% (placebo < 12: 40.5% < 55% respectively)
the Asia- open label (these subjects  treated by HD 3 times difelikefalin groups, (placebo vs
Pacific extension were perweek for = 3 months respectively) difelikefalin groups,
region randomized in before screening. respectively)
the pooled Exclusion criteria: had a
KALM-1 and scheduled kidney > 15-Point

KALM 2 studies

transplant during the
study, had a
concomitant disease or
history of any medical
condition, had been
using new anti-itch
treatments within 14
days before screening.

= 3-Point reduction in the
weekly mean of daily WI-
NRS at week 12 in KALM-
2:42.6% <

53.4% (placebo <
difelikefalin groups,
respectively)

improvements in 5-
D itch total scoress
at week 12: 42.3%
<

52.1% (placebo vs
difelikefalin groups,
respectively)

2 4-Point reduction in the
weekly mean of daily WI-
NRS at week 12 in KALM-
1: 18% < 38.4% (placebo
< difelikefalin groups,
respectively)

Least-square mean
change from
baseline at week
12 in Skindex-10
scores: -
13.5<-6.9
(placebo vs
difelikefalin

groups,
respectively)

= 4-Point reduction in the
weekly mean of daily WI-
NRS at week 12 in KALM-
2:26.4% < 37.3%
(placebo < difelikefalin
groups, respectively)

Least-square mean
change from
baseline at week
12 in 5-D itch total
scoress: -3.7 < -
4.9 (placebo vs
difelikefalin groups,
respectively)
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Fishbane et
al.9 (2022) -
North
America,
Europe, and
the Asia-
Pacific
region

Phase-3 424, 424 Inclusion criteria: =2 18 0.5 mcg/kg or TEAE: 65.3% <
double blind, subjects in years (mean=58.4, 59, placebo 71.2% (placebo
placebo- difelikefalin 58.3 in placebo, difelikefalin 3 times vs difelikefalin)
controlled and placebo, difelikefalin, and all- per week at the

povotal respectively difelikefalin exposure end of each

phase 3, cohort), had ESRD and dialysis session for

open-label were treated by HD 3 12 weeks

studies times per week for 2 3

months, had moderate-
to-severe CKD-aP at
baseline.

Exclusion criteria: the
use of new antipruritic
medications after
screening.

AEs leading to
death: 1.2% >
0.7% (placebo vs
difelikefalin
groups,
respectively)

Result

Literature Search

Seven citations' titles and abstracts
from papers published in the previous ten
yearswere examined. Because one of the
studies used a clinical trial without a
placebo, we had to eliminate it from our
evaluation. Six studies in all fulfiled the
search criteria, which includedreporting the
efficacy and safety of difelikefalin in
treating pruritus related to chronic kidney
disease in patients who had been
receiving hemodialysis. Table 1 includes
study design, number of patients, study
criteria,  medications, primary and
secondary outcome.

Study Characteristics

The titles and abstracts of seven
publications published during the last 10
years were analyzed. One study had to be
excluded from our analysis as it employed
a clinical trial without a control group. The
search parameters were satisfied by six
papers total, including those that reported
on the safety and effectiveness of
difelikefalin in treating pruritus associated
with  chronic  kidney disease in
hemodialysis patients. The primary and
secondary outcomes, study criteria,
number of patients, drugs, and trial design
are all listed inTable 1. Numerous criteria
were shared by all six studies. For
example, those older than eighteen years,
had end-stage renal disease or chronic
kidney disease, for which hemodialysiswas
the treatment of choice three times a week
for at least three months before the
screening.The six studies were
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randomized controlled trials (RCTs) with a
placebo. The major outcomes were
assessed using the WI-NRS (Worst lItch
Numeric Rating Scale) scores, while the
secondary outcomes were assessedusing
the 5-D itch scale, itch MOS (Medical
Outcome Study) sleep disturbance,
skindex- 10, or skindex-16 scoring.

Administration of Difelikefalin

Difelikefalin and its placebo were
given intravenously in five out of the six
studies; as a result, only one research
(Yosipovitch et al., 2023) delivered
difelikefalin orally.® Oral difelikefalin was
given once a day for 12 weeks by
Yosipovitch et al. In the other studies,
intravenous difelikefalin was administered
three times a week, for eight to twelve
weeks, following hemodialysis sessions.

Efficacy and Safety of Difelikefalin

Difelikefalin is a medication used
to treatchronic renal disease-
related pruritus. Difelikefalin (orally or
intravenously) reduces pruritus in patients
with chronic kidney disease. After two or
three months of administering difelikefalin,
23- and/or 4-point improvements in WI-
NRS as primary outcome showed that allof
the trials demonstrated that difelikefalin
produces superior results than a
placebo group. The secondary outcome
for those studies were evaluated using
the 5-D itch scale, itch MOS sleep
disturbance, skindex-10,or skindex-16, at
two or three months after starting
difelikefalin administration frombaseline to
examine the efficacy as well. Allscores
decreased more in difelikefalin groups
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rather than in placebo groups, whether it
was orally or intravenously administered.
Somestudies conducted the trial by giving
one group the same dose, and some
divided difelikefalin administration into
several groups with different doses for
each group (Fishbane et al, 2019;
Yosipovitch et al.,, 2023; Narita et al.,
2022).4°

The safety of difelikefalin  was
evaluated based on AEs. According to
Yosipovitch et al. (2023)°, hemodialysis
patients had a higher likelihood of
treatment-emergent  adverse  events
(TEAES) or adverse events that started
after the commencement of the trial drug
compared to non-dialysis-dependent
chronic kidney disease (NDD-CKD).

Dizziness and gastrointestinal AEs,
which arethe most prevalent TEAES, were
noted due to comorbidities and more
severe illness in HD individuals. The
majority of the studies showed overall AEs
or TEAEs were found to be more common
in difelikefalin groups than in placebo
groups. However, Fishbane et al. (2022)
showed AEs leading to death were found
more in the placebo group than in the
difelikefalin group (1.2% vs. 0.7%).°

Discussion

In  order to determine the
effectiveness and safety of difelikefalin in
treating pruritus- related renal disease in
hemodialysis  patients, this article
thoroughly reviewed the six most pertinent
intervention trials. According to this
review, the difelikefalin group showed a
higher reduction in pruritus than the
placebo group, as measured by the WI-
NRS score, which was used to examine
the primary outcome. For the secondary
outcome, skindex-10 or skindex-16
scoring, the 5-D itch scale, the itch MOS
(Medical Outcome Study), and the sleep
disturbance scale were used in certain
studies.

Three research conducted by
Yosipovitch et al., Narita et al., Fishbane
et al. (2020), compared the efficacy of
difelikefalin startingfrom 0.25 pg/kg to 1.5
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Mg/kg. According to those three studies,
the correlation between effectiveness and
dosage has not reached a fixed answer.

Fishbane et al. (2020) and Narita et
al. examined the efficacy based on WI-
NRS scores after 8 weeks. However, from
a study conducted by Fishbane et al., the
highest = 3-Point improvement of WI-NRS
score after 8 weeks was found in the 0.5
pg/kg difelikefalingroup. Meanwhile Narita
et al., revealed the 1.5 ug/kg group gave
the highest =3-Point improvement of WI-
NRS score.

The lowest dose of difelikefalin that
was given in all six research was 0.25
Mg/kg. At the lowestdose, the difelikefalin
group was still greater in giving
improvement than placebo. The reason
for this event is associated with the rate of
drug clearance in hemodialysis patients.
Hence, at all dosages, the exposure levels
and difelikefalin efficacy were reached.*®

Difelikefalin is a selective agonist of
kappa opioid receptors that is selectively
limited to the peripheral nervous system. It
is thought to have a significant role in
controling  chronic  kidney disease
associated with pruritus. Nevertheless,
during the 12-week difelikefalin trial, there
was no indication of abuse or any signs of
physical  dependence.® With  one
exception of a study by Fishbane et al.
(2019), where the incidence in both trial
groups was high and indicative of the
vulnerable group of patients who present
with serious other medical conditions,
difelikefalin groups generally caused more
adverse events than placebo groups.

Regarding safety, the majority of
research revealed that AEs increased in
frequency in a way that was dose
dependent. Across all trials, nausea,
vomiting, dizziness, diarrhea, and
disturbances in gait were the most
frequently reported adverse events. A
dosage of 0.5 ug/kg of difelikefalin proved
to have the most favorable benefit-risk
profile. Difelikefalin'sreaction at 0.25 ug/kg
was clearly insufficient, as demonstrated
by dose-response analysis, and it was
safe to use up to 1.0 pg/kg.®
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Conclusion

Many methods of evaluation
showed that the group receiving therapy
reduced pruritus more than the placebo
group in hemodialysis patients with
chronic renal disease, while the efficacy

and dosage connection remain
unresolved. Defelikefalin's safety varies
according to dose. Consequently, it was
discovered that 0.5 pg/kg of difelikefalin
provided the optimal benefit-risk profile.
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Cancer is one of the deadliest form of diseases in humans, with the
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interference (RNAI) offers a new strategy for treating cancer by
silencing specific genes to prevent gene expression. This review

highlights the application of RNAi-based approach in targeting cancer,
discusses its potential advantages and limitations, summarizes the
existing clinical trials and provides a greater understanding of RNAI-
based therapy in cancer.

Introduction

Cancer is one of the leading causes of
mortality worldwide, accounting for nearly
10 million deaths in 2020 (nearly one in six
deaths), with the most common cancers
being breast, lung, colon, rectum, and
prostate cancers.! Globally, the incidences
of cancer have been constantly rising and
are expected to reach almost 22 million per
year by 2030.> Conventional cancer
treatment usually involves  surgery,
chemotherapy, radiotherapy or a
combination of those three modalities.
However, their limitations hinder those
conventional treatments, including the non-
specific and off-target effects. The
challenge of managing difficulties in
treating numerous types of cancer
necessitates the need for developing new
strategies to improve treatment outcomes.

Cancer treatment through ribonucleic
acid interference (RNAI) is an emerging
field, which has shown promising evidence.
Its therapeutic use is mediated through
non-coding RNAs (ncRNAs), such as small
interfering RNAs (siRNAs) and microRNAs
(miRNAs), that act as gene-specific
silencer. Those ncRNAs will bind and
activate the RNA-induced silencing
complex (RISC), a multi-protein complex.
Subsequently they will bind to target
messenger RNAs (MmRNAs) and will
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degrade and cleave target mRNAs before
their translation becoming proteins. This
mechanism will interfere gene expression,
resulting in  post-transcriptional gene
silencing.?

One advantage of RNAi-based
treatment is its precision and accuracy,
hence able to target the expression of
specific target genes.* This means that it
could potentially circumvent the hurdles
commonly experienced among patients
receiving chemotherapies, such as the
rapid development of drug resistance and
the risk of systemic toxicity due to the lack
of specificity.” However, despite its
promising applications, an issue that needs
to be addressed is the issue regarding the
ease of degradability of such RNA
molecules.® Thus, the current focus of
RNAI treatment is to look for the proper
delivery methods, which ensures the
appropriate concentration of the RNA
reaching the target sites, where it can exert
its therapeutic effect.

In this review, the application of RNAI-
based approach in targeting cancer will be
discussed in detail. In particular, this review
will discuss its potential advantages and
limitations, summarize the existing number
of clinical trials and overall provide a
greater understanding of RNAi-based
therapy in cancer.


mailto:juandy.jo@uph.edu

Principles of RNAI

As shown in Figure 1, the ncRNA
molecules (e.g., miRNA or siRNA), which
are double-stranded RNAs, are cleaved
into shorter fragments by an enzyme called
Dicer in the cytoplasm. Once this occurs,
the miRNAs or siRNAs are loaded into the
RISC, which acts as the key intermediate in
the whole process. Each of miRNA or
SiRNA is unwound and split into two single-
stranded RNAs, named the passenger and
the guide strands, respectively. While the
passenger strand is subsequently cleaved
by the Ago 2 protein and degraded, the
guide strand is incorporated into the RISC.
The RISC then binds to target mRNA
(through the assistance of the guide
strand), before it cleaves and degrades
target mMRNA, resulting in inhibition of the
gene expression.’

.0 \\\\ RNAi Pathway
:§>: _.K\j _\,, O\%JO ®

P

Figure 1. The action mechanism of RNAI. The
picture was obtained from
https://www.umassmed.edu/rti/biology/rna/how-rnai-
works/

The use of RNAI as therapeutic agent

Due to its ability to target and silence
specific genes, RNAIi provides a novel
opportunity to treat various diseases by
targeting the expression of certain genes
that are involved in the pathological
processes.? Recent therapeutic
approaches that targeting proteins, such as
small-molecule inhibitors and
immunotherapy, have been proven to be
successful in several cases. However,
even for protein-based drugs that are
highly specific in nature (e.g., monoclonal
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antibodies), they are limited to targeting
either freely circulating proteins or cell-
surface receptors. In contrast, RNAI can
overcome this limitation as RNAi can
interfere with the expression of specific
genes by blocking translation of their
mRNA transcripts.*

RNAIi-based therapy has been used in
neurodegenerative diseases,
cardiovascular diseases, infectious
diseases and particularly cancer.® With the
recent advancements in high-throughput
seqguencing technologies, the profiling of
gene expression in cancer cells has
facilitated the discovery of various
dysregulated genes found in cancer cells.
For this reason, RNAI therapy has been
considered as an ideal strategy in silencing
the expression of oncogenes.®

Strengths and challenges of RNAI

The application of RNAi-based therapy
in the treatment of cancers offers several
advantages. First, it can specifically target
any gene within the cancerous cells.’® This
is crucial especially in the field of oncology,
where many important therapeutic targets
are currently undruggable using
conventional drugs and immunotherapy.™
Second, it can be easily synthesized and
modified.*? Third, it has good safety and
efficacy profiles with low immunogenicity
and it is highly specific with minimum off-
target effects.® Indeed, RNAi-based
therapy has shown promising in vitro tumor
growth suppression and antiproliferative
effect via the staté pathway and PLK1%3
angiogenesis suppression through
inhibition of receptors such as VEGFs and
VEGFR-1", as well as inhibition of tumor
invasion and metastasis through
chemokines CXCL8 and CXCL11.%

RNAI-based therapy has shown a great
potential in terms of its therapeutic
applications in several diseases including
cancer.’ However, there are issues that
hinder RNAi-based therapy from being fully
accepted into the clinical practice, such as
its low stability and its delivery into cells.™®
For example, unprotected and unmodified
RNA molecules are very easily degraded
by endonucleases and can also trigger an
immune response within the body.*
Furthermore, since RNA-based therapy
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relies on the cytoplasm entrance to exert its
therapeutic effect, there are various
challenges  encountered  during its
delivery."

Delivery methods of RNAI

As mentioned, one main limitation of
RNAi-based therapy is that RNAs are
extremely vulnerable to be degraded by
ribonuclease presents in the body.
Following their administration, RNA
molecules are quickly degraded by the
abundant sera ribonucleases, contributing
to its short half-life in vivo. Even though
double-stranded RNAs possess greater
resistance towards ribonuclease
degradation than single-stranded RNAs,
the difference is insignificant.*® Therefore,
new methods are required to improve the
resistance of ncRNA. This could be done
by chemically modifying the RNA
molecules to improve their stability. These
chemical modifications can also help to
solve other issues, such as minimizing
immunogenicity and reducing off-target
effects.® Currently, the common types of
chemical modification which are studied in
designing siRNA and miRNA are (i) locked
and unlocked nucleic acids?; (ii) ribose 2'-
OH group moaodification; and  (iii)
phosphorothioate  modification.”®  Thus,
depending on the desired function, different
RNA modifications may be utilized.

Targeted delivery is another major
obstacle in ensuring successfulness of
RNAi-based therapy. Due to the inherently
unstable nature of RNA, appropriate
delivery vehicles are required that could
protect RNA from degradation by
ribonuclease. In addition, miRNA and
SiRNA have an intracellular site of action
and thus require the entry of the RNA into
the cytoplasm. However, due to their high
molecular weight (~14-15 kDa) and polar
nature, the overall properties of RNAI
makes them poorly permeable across
cellular membranes.? Therefore, novel
delivery vehicles are required to deliver the
ncRNA to the target site, protect ncRNA
molecules from premature degradation by
ribonuclease as well as to aid the cellular
uptake of ncRNA into the cytoplasm, where
it will exert its therapeutic effect.??

136 |University of Pelita Harapan

Soentoro, et al.

There have been numerous efforts put
into designing and developing various
delivery vehicles. Briefly, the viral vector
and non-viral vector will be discussed as
the RNA-delivery vehicles.

1. Viral Vectors

The usage of viral vectors, which
encode either siRNAs or miRNAs, have
been shown to trigger gene-silencing
effects in several studies.”®> The main
advantage of using viral vectors is their
efficient ability to introduce the RNA-
encoding genes into the cellular nucleus
and ensure high expression of ncRNA. This
facilitates the expression of multiple copies
of ncRNA molecule from a single transcript,
resulting in sustained gene silencing.”®
Several viruses have been utilized for this
purpose, including lentiviruses®,
adenoviruses® as well as adeno-
associated viruses (AAVs).%®

However, there are several concerns in
regards to the use of viral vectors, such as
its high immunogenicity and the risk of viral
genome insertion into the host's genome
(i.e., insertional mutagenesis). These
issues, along with the low packaging
capacity and high production cost have
limited the clinical applications of such viral
vectors.”® As a result, the use of non-viral
vectors in delivering synthetic siRNAs and
miRNAs is currently considered to be a
better alternative due to their better safety
profile and lower production cost.’

2. Non-viral vectors

Two main types of non-viral delivery
systems are lipid-based and polymer-
based systems

A. Lipid-based vector

A common lipid-based vector is
liposomes, which are small spherical
vesicle and are composed of a lipid
membrane with a hydrophilic core. They
protect the contents from degradation and
have beneficial properties due to their low
toxicity and immunogenicity.?®

Furthermore, due to their hydrophilic
core and hydrophobic lipid membrane,
liposomes are able to fuse with the cellular
membrane, which has a similar



characteristic. Following its fusion, the
contents within the liposomes are released
into the cytoplasm.® Liposomes can form a
lipid complex with nucleic acid through
electrostatic interaction, which aids in
improving the overall stability and
transfection efficiency. In this case,
liposomes are given a positive charge to
bind to the negatively charged nucleic acid
content.®® Cationic liposomes generally
possess a greater encapsulation’s
efficiency when compared to their
negatively charged counterparts. In
addition, liposomes prolong the half-life of
RNA in the blood by reducing its
degradation.*

One maodification to cationic liposomes
is the addition of polyethylene glycol (PEG)
to their surface to reduce the overall
positive charge. This reduces the
cytotoxicity ~and  immunogenicity  of
liposomes as well as helps in prolonging
the half-life of RNA in blood’s circulation.®
In the case of cancer, this modification has
been shown to induce the uptake of lipid
complexes into tumor cells as well.’

Besides liposomes, recent research
has been focusing on the use of solid lipid
nanoparticles (LNPs) as transporters. Solid
LNPs address the issues found in
liposomes, such as the stability and easier
mass production due to the homogeneity of
the particles.®* Solid LNPs are composed of
cationic lipids, cholesterol and polyethylene
glycol (PEG), which still able to carry RNA
and to protect it from degradation.** Solid
LNPs generally have more complex
internal structures as well as greater
physical stability when compared to the
less complex liposome.* An example of the
usage is Patisiran, which is an siRNA-
based therapy used to treat hereditary
transthyretin-mediated amyloidosis.*®

B. Polymer-based vector

This refers to the wide range of
compounds, which are composed of
monomers that interact with each other to
form complex structures.® These materials
commonly include synthetic polymers, such
as poly(lactic-co-glycolic acid) (PLGA),
polylactic acid (PLA), polyethylenimine
(PEID), but can be composed of natural
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polymers, such as chitosan.® Similar to the
lipid-based vector, these polymers are
cationic structures, which can form
complexes with negatively charged RNA
through electrostatic interactions. Several
advantages of such delivery systems are
that in addition to the longer half-life, these
polymers can be refined for delivering
specific compounds through chemical
modifications, hence allowing for a better
control over the content’s release.?

Chitosan is an example of a widely
used and naturally derived vector. It is a
polysaccharide composed of B-(1-4)-linked
d-glucosamine and N-acetyl-d-glucosamine
monomers. Due to its positive charge,
chitosan and several of its derivatives have
been extensively studied regarding its
application as a vector for the delivery of
both RNA and DNA.* Chitosan/siRNA
nanoplex formulations have been studied
for the delivery of PDGF-D and PDGFR-B—
specific  siRNA, efficiently  reducing
proliferation and invasion of breast cancer
cells.*” Oligochitosan nanoparticles have
also been utllized in delivering siRNA
against myeloid leukemia 1 (MCL1).%*

PEI is one of the most used synthetic
cationic polymers for delivering siRNA and
MIiRNA, with both straight and branched
forms in various molecular weights. PEI
has high cationic charge density, which is
an advantageous property as it can form
small and compact complexes with nucleic
acids.®* It has also shown promising
evidence of delivering siRNA to silence
target gene expression.”” Complexes
composed of PEl and HER-2 receptor-
specific siRNA have been shown to
produce gene-silencing and anti-tumor
effects in mice.* However, the cytotoxic
effect of PEI in its unmodified state limits its
clinical application. Thus, PEI should be
combined with other polymers, such as
hyaluronic acid, chitosan and PEG, in order
to reduce its cytotoxicity and improve its
siRNA delivery capabilities.*

RNAi-based therapy in cancer

Application of RNAI in cancer is mainly
seen through the inhibition of tumor anti-
apoptosis genes, inhibition of
angiogenesis-related factors, inhibition of



oncogenes, as well as reduction of tumor
drug resistance and other hallmark traits of
cancer.

1. RNAI in Breast Cancer

Breast cancer is one of the most
common forms of cancer, with 1 in 7
women being diagnosed in their lifetime.>®
Breast cancer can be divided into three
subtypes based on the expression of
hormone receptors: (i) hormone receptor
positive (estrogen receptor positive and/or
progesterone receptor positive), (i) human
epidermal growth factor receptor 2/HER2-
enriched (with estrogen receptor negative
and progesterone receptor negative), and
(i) triple negative (estrogen receptor
negative, progesterone receptor negative
and HER2 negative).*® Accounting for 15-
25% of invasive breast cancer, the HER2-
enriched subtype has the worst prognosis
among all subtypes. Although
Trastuzumab, a HER2-target treatment
based on monoclonal antibody, has
subsequently improved patients’ prognosis,
drug resistance cases are still present and
common among patients. The utilization of
SiRNA is postulated to be superior to
antibodies or small molecule inhibitors
because siRNA can intervene in an earlier
stage of protein production, compared to
antibodies or small molecule inhibitors,
which bind to the protein to prevent its
function.** Ngamcherdtrakul et al., 2015
showed that knockdown of HER2 using
SiRNA(sIHER2) was able to increase
numbers of apoptosis in HER2-enriched
cancer cells in vitro, compared to HER2-
targeted antibody (Trastuzumab) and a
small molecule inhibitor (lapatinib).*
Therefore, this method can potentially
become an alternative treatment for HER2-
enriched breast cancer.

2. RNAI in Pancreatic Cancer

Pancreatic ductal adenocarcinoma
(PDAC) is amongst the deadliest types of
cancers and is projected to become the
second leading cause of cancer-related
death.*® Unlike other forms of solid cancer,
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effective PDAC treatment is unavailable
thus far. The standard care of PDAC using
chemotherapy treatments (FOLFIRINOX
and gemcitabine/nab-paclitaxel) only yields
a median overall survival of less than a
year. A siRNA-based drug (Atu027) is
under development to silence the
expression of PKN3, a downstream effector
of PI3 kinase signaling, in the vascular
endothelium.*’*® If it works, this treatment
can potentially inhibit the tumor's metastatic
spread.

3. RNAIi in Lung Cancer

Lung cancer remains the deadliest form
of the disease, affecting both men and
women. In 2018, approximately 30,023
new cases and 26,095 deaths due to lung
cancer were reported in Indonesia.*® An
involved gene in lung cancer is
cyclooxygenase-2 (COX-2) which
functions to regulate tumor progression,
metastasis, and anti-tumor immunity.
However, existent COX-2 inhibitors are
ineffective to treat lung cancer. An
alternate approach was designed to
knockdown the delta-5-desaturase (D5D),
which will limit the formation of arachidonic
acid, a substrate for COX-2.*° Preclinical
studies have explored the possibility of
using RNAi-based therapy for this
purpose. Combining epithelial cell
adhesion molecule (EpCAM) aptamers with
D5D-specific sSiRNA and nanoparticles
that binds D5D-specific siRNA showed a
target-specific accumulation by
suppressing the YAPUTAZ axis.”*
Inhibited  proliferation  and  induced
apoptosis of lung cancer cells were indeed
observed in lung cancer cell lines and
murine models.>* Thus, the utilization of
nanoparticle-mediated RNAi-based therapy
has the potential to overcome the
constraints of conventional chemotherapy
by selectively silencing the oncogenes and
multi-drug resistant genes as well as
minimizing the adverse risk towards
healthy cells.>
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Table 1. Clinical trials of RNAi-based therapy for cancers.

Clinical

Drug Name Phase Condition Targets NCT ID References
Rintatolimod Approved Chronic fatigue TLR3 NCT00215813 [54]
in 2017 syndrome (CFS)
Lefitolimod Phase Il Metastatic Colorectal TLR9 NCT02077868 [55]
(MGN1703) Cancer
STP705 Phase Il Basal cell carcinoma; TGF-B1 & NCT04669808 [56]
Cutaneous squamous COX-2 &
cell carcinoma; NCT04293679
Hepatocellular
carcinoma
Atu027 Phase Il Solid carcinoma; PKN3 NCT01808638 [57]
Pancreatic ductal
carcinoma
siG12D Phase | Pancreatic cancer; KRAS G12D NCT01676259 [58]
LODER Pancreatic ductal
adenocarcinoma
APN401 Phase | Pancreatic cancer; Cbl-b NCT03087591 [59]
Colorectal cancer;
Metastatic melanoma
TargomiRs Phase | Malignant pleural miR-16 NCT02369198 [60]
mesothelioma;
Non-small cell lung
cancer
DCR-BCAT Pre- Hepatocellular CTNNB1 N/A [61]
clinical cancer; Colorectal

cancer

Clinical trials of RNAi-based therapy for
cancer

RNAi-based therapy has made
remarkable progress in recent years, with
more and more RNAi-based-drugs
entering the market with each passing
year. There are three FDA approved
siRNA-based-drugs for non-cancer
diseases thus far. Onpattro® (Patisiran)
was approved in 2018 for treatment of
polyneuropathy. Givlaari® (Givosiran)
targeting mRNA of ALAS1 was approved
in 2019 for treating acute hepatic
porphyria (AHP). Oxlumo® (Lumasiran)
targeting the HAOImRNA as the
treatment of primary hg/peroxaluria type 1
was approved in 2020. s

Currently there is only one RNAi-based
therapy in the market that has a potential
to treat tumors. First launched in 2017 in
Argentina, Rintatolimod, with a tradename
of Ampligen® in the United States, is a
mismatched double-stranded RNA
molecule with immunomodulatory
properties that acts as a Toll-Like
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Receptor 3 agonist.®? Rintatolimod was
able to reactivate the local immune
response whilst stimulated the production
of interferons and tumor necrosis factors.®®
Although this drug is licensed as a
treatment for severe myalgic
encephalomyelitis/chronic fatigue
syndrome, it is currently tested in ongoing
phase Il/lll clinical trials to evaluate its
potential to treat stage II-IV HER2-
enriched breast cancer, pancreatic cancer,
renal cell carcinoma and other solid form
tumors. Concurrently, in vitro studies
suggested that the activation of TLR3 was
able to induce apoptosis in lung cancer
cell lines.®

Other RNAi-based therapy that has
been determined to be safe in humans
and are currently tested in advanced

cancers include Atu027 for solid
carcinoma  and pancreatic  ductal
carcinoma; Lefitolimod for metastatic

colorectal cancer; and TargomiRs for
mesothelioma. The summary of currently
tested RNAi-based therapy is shown in
Table 1.
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Conclusions more precise and efficacious treatment is

Cancer remains to be one of the
deadliest and leading cause of human
mortality. The malignant cell’'s ability to
adapt and evade drug-induced cell death
and
medical treatments void. The search for a

at the utmost importance. The silencing
properties of RNAIi offers potential in
combating cancerous cells. As of now,
many pharmaceutical companies are
investigating the prospect of using RNAI-

immune responses render many based therapy as cancer treatment.
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