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The voice of Indonesian health scientists
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"The country has more of an oral than a written culture. The Indonesian voice in medicine and science is 
too quiet. It’s time that voice was heard".1

Editorial

Medical Journal of Indonesia

One of successful story of Medical Journal of 
Indonesia (MJI) was the acceptance for Scopus 
indexing at the end of 2015. Scopus indexing 
was acknowledged by Indonesia Ministry of 
Technology and Higher Education as a journal 
with international reputation. Furthermore, 
this index does not only cover publication 
on 2016 onward, it also includes our entire 
published articles since the early publication 
in 1994. We should be thankful to the effort of 
MJI’s team was lead by previous editor-in-chief, 
Nafrialdi MD, PhD. Because Scopus is one of 
database that should be used to screen articles 
for any systematic review or meta-analysis 
article, this will increase a probability of MJI’s 
article can be tracked and cited by international 
scientist. 

This achievement has awakened the Indonesian 
scientist. They have endorsed their scientific 
article to be published in MJI. Thus the number 
of submitted articles in 2016 was almost double 
than in 2015. Furthermore, Faculty of Medicine 
Universitas Indonesia (FMUI) held the 1st Annual 
International Conference and Exhibition on 
Indonesian Medical Education and Research 
Institute (ICE on IMERI) in November 2016 has 
gathered many enthusiastic health scientists 
from molecular biologist, epidemiologist and 
clinician. There were almost 250 articles from 
Indonesia has been submitted to this meeting 
and 160 accepted articles has been prepared for a 
full text publication. One third of these scientists 
have chosen to publish their articles in MJI for 
academic purpose. This leads to more than 200 
articles are in line for a peer review process and 
this number is still growing. 

This high number of submitted articles needs to 
be organized and peer reviewed in an immediate 

response setting with a good quality control. 
A change of organizational structure in MJI is 
needed to overcome this situation. At the end of 
2016, editorial board has agreed to expand the 
editorial organization. Like other well-known 
international journal, we have established the 
associate editor and assistant editor section. 
We have done an open recruitment and 
selected many enthusiastic scientists to fulfill 
this position. Even though these editors have a 
responsibility to ensure a peer review process, 
the decision of the article acceptance are still 
in the editorial board meeting. Furthermore we 
also expanded the number of administration 
staff to maintain and increase a quality of 
administration process i.e. the improvement of 
website for article processing. 

Starting this volume, we invite the Indonesian 
government or key opinion leader to give an 
opinion about the recent or future of health 
direction and development in Indonesia. Our 
aim is to propagate an Indonesian health 
policy to international readers in our special 
communication section. In this edition, we are 
honored that Minister of Health are willing to 
explain one of our national programs, which 
called “Gerakan Masyarakat Sehat (Germas)” 
– Community Movement for Healthy Life. This 
program develop a collaboration between 
Ministry of Health and other ministry to overcome 
national health problem, which also caused by 
other factor i.e. education and environment. 
Furthermore, this program will emphasize the 
promotive-prevention to implement a healthy 
lifestyle and the family based approaches to 
detect early stage of disease.
 
We realize that there are still a lot of targets 
should be actualized for MJI, i.e. having an impact 
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factor, to be indexed in PubMed database and 
increasing our publishing article or volume per 
year. It needs more time and effort to achieve 
all these targets. However, with this enthusiastic 
Indonesian health scientist and changes of our 
organizational work, I assure that we are on the 
right track to achieve those targets. At last, we 
can magnify the role of MJI as one of source for 

pISSN: 0853-1773 • eISSN: 2252-8083 • http://dx.doi.org/10.13181/mji.v26i1.1974 • Med J Indones. 2017;26:1–2

Corresponding author: Agus Rizal A. H. Hamid, rizalhamid.urology@gmail.com

Copyright @ 2017 Authors. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 
International License (http://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and 
reproduction in any medium, provided the original author and source are properly cited.

sounding the voice of Indonesian health scientist 
in international scope. 
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Nowadays, Indonesia is struggling to deal with the 
challenges of triple burden of diseases, i.e., non-
communicable diseases (NCDs), communicable 
diseases,  and  the existing but neglected tropical 
diseases, such as yaws, schistosomiasis, and other 
emerging  and reemerging diseases.

The etiology of all those diseases is multifactorial. 
In the 1990s, the leading causes of mortality and 
morbidity are infectious diseases, such as upper 
respiratory tract infection, tuberculosis (TB), 
diarrhea, etc.  With the high rates of urbanization the 
possibility of TB transmission in healthy population 
became greater. The use of facial mask did not prove 
to prevent TB transmission effectively.  Tuberculosis 
bacteria can spread up to 30 centimeters via large 
particle droplets during coughing. Furthermore, we 
are still at risk of suffering dengue fever, caused by 
Aedes Aegypti mosquito bites --- a health problem 
familiar to Indonesia, but which has not been 
resolved comprehensively.

Since 2010, the leading causes of mortality and 
morbidity in Indonesia have been dominated 
by the non-communicable disease (NCDs), such 
as stroke, heart diseases, and diabetes mellitus. 
The National Health Insurance (NHI), which 
was established in 2014, is expected to provide 
opportunity for low-income families to afford 
access to health-care services.  As mandated by 
the Law, the Government of Indonesia must borne 
the cost of premium for 40% of the poorest, poor 
and near poor of the population. To date, the 
government has covered the premium cost of 
92.4 million people.  In addition to that, another 
70 million people paid independently to a total of 
170 million people now insured under the NHI. 

It is expected that by 2019 the NHI will cover 
100 percent of the Indonesian population, which 
means that by that time Universal Health Coverage 
will be fulfilled in the true sense of the word.  As 

coverage of the NHI continues to expand, more 
and more people, particularly those of the low-
income groups; have gained access to health care.

Current disease patterns
The current landscape of disease patterns in 
Indonesia shows that the NCDs have increasingly 
shifted from older to the younger age, and cut 
across all socio-economic classes. These diseases 
are, for the most part, associated with unhealthy 
diet. Yet, the current situation also shows that 
more and more people in the rural areas have 
hypertension and diabetes mellitus, which may 
be associated with some pre-existing conditions, 
such as prenatal malnutrition. These pre-existing 
conditions may serve as a predisposing factor for 
developing the NCDs later in life.

When a family member suffers from one of 
the NCDs, it is obvious that he or she will 
need a long-term medical treatment.  This will 
without a doubt, lead to the increased financial 
burden both on the government and on the 
community members themselves. It will also 
decrease his or her productivity and will in 
turn put an enormous strain on the economic 
condition of the family. The patient, or the 
family affected, may slip into poverty because 
of the financial resources and the prolonged 
period of time spent for the treatment. Based 
on the national data, the NCDs have become   
catastrophic diseases that absorb one-third of 
the expenditure for the NHI.

It should be understood that our health condition 
is rooted in our behavior or lifestyles. In the 
past, our health paradigm was oriented toward 
improving health quality by attempting to 
cure a disease, rather than preventing it from 
happening. However, curing a disease through 
medical treatment has proven to be considerably 
more expensive than prevention.
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For example, in this NHI era, in order to cover 
the medical costs of hemodialysis for a renal 
failure patient, it requires the equivalent amount 
of insurance for 40 healthy people. Meanwhile, 
there are many ways to prevent a person from 
developing renal failure. Today, the more advanced 
people are, the easier for them to have access to the 
current information. In addition, the increased use 
of transportation has changed people’s lifestyle.  
Following are the examples of the NCDs related to 
the changing lifestyles of the people:
•	 People are less active. They are more likely 

to spend more time watching TV, playing 
games, and sitting too long in front of the 
computer screen. This can increase the risk 
of obesity;

•	 Changes in diet. People now have tendency to 
eat processed foods, ready-to-eat foods which 
are high in sugar, salt and fat, and less high 
fiber foods, such as fruit and vegetables. This 
causes indigestion;

•	 Alcohol consumption. It causes organ damage 
and increase the risk of death;

•	 Smoking. It causes various diseases, including 
lung cancer, oral cancer, etc;

•	 Contaminated environment, for example 
open defecation. Currently, there are around 
63 million people still defecating in rivers, 
lakes, sea, and land. Indiscriminate defecation 
may cause abdominal pain and diarrhea, as 
well as other diseases.

GERMAS, promotive-preventive, and family-
based approaches
Because of the changes in the pattern of national 
disease burden, associated with changes in human 
behavior and the rapid population growth over the  
last 30 years, it is imperative to set up a national 
program to improve people’s health quality. 

Although the Ministry of Health has developed 
and implemented a roadmap to achieve a 
healthy society, it needs to work closely with 
other ministries and institutions in order to be 
able to reduce the prevalence of diseases and 
mitigate their impacts. Furthermore, it requires a 
cross-sector collaboration with various relevant 
organizations. 

Therefore, President of Indonesia enacted a 
national regulation, i.e., Presidential Instruction 
No 1/3027, for a national health program, called 
Gerakan Masyarakat Hidup Sehat (GERMAS –

Community Movement for Healthy Life). This 
program aims to guide national health policy and 
achieve health-oriented development. 

GERMAS activities are directed to align with 
other sectors in health development in order 
to encourage people to live a healthy life in a 
comprehensive manner, from the central level to 
the community level, which is the ultimate goal 
of this program. The declaration of GERMAS was 
carried out by the Coordinating Minister of Human 
Development and Culture, Mrs. Puan Maharani 
together with other Ministers of the Working 
Cabinet on November 15, 2016 in 10 places in 
Indonesia. GERMAS is coordinated by the Ministry 
of National Development Planning (BAPPENAS) 
and represents a collective action among 
ministries, institutions and partners with a strong 
cross-sector approach. GERMAS covers a number 
of basic principles underlying its activities, i.e.: 
Focus on equitable intervention. Efforts to 
reduce the burden of disease is focused on social 
determinant-related diseases such as poverty, 
gender, environment, and others.

Collaboration between different sectors and 
stakeholders. Strengthening cooperation 
between health sector and other government 
sectors and stakeholders, civil society, academia, 
private sector in controlling communicable and 
non-communicable diseases.

Balanced relationship in the life of community, 
family and individual. Interventions to control 
the risk factors of diseases are implemented 
at the community level as well as in high-risk 
individual.

Community empowerment. Disease control 
initiatives are strengthened   through 
community’s empowerment, involving those who 
are committed to healthy lifestyle and become 
partners in controlling diseases.

Strengthening health systems. Strengthening the 
reformation and quality of primary health care 
system as an effort to strengthen promotive-
preventive health services.

The life-cycle approach. Disease control is 
carried out in all parts of the life cycle, starting 
from the health of pregnant women, fetus, infant, 
adolescent, adult to elderly.

http://mji.ui.ac.id
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In line with the implementation of the National 
Health Insurance (NHI) efforts are made to 
ensure that all people have access to health 
services, including health-care services for 
disease prevention.

The strategy or action plan that is based on 
evidence. Planning and strategy in GERMAS is 
carried out based on data and facts that originate 
from the community.

GERMAS and other supporting programs
GERMAS program differs from other national 
health programs in the sense that the former aims 
to optimize the existing health programs using 
facilities and infrastructure with the relevant 
ministries, rather than create an entirely new 
program. 

One of the concrete cross-sector supports 
for the success of GERMAS is Program 
Infrastruktur Berbasis Masyarakat (IBM, or 
Community-Based Infrastructure Program) 
implemented by Ministry of Public Works and 
Housing. This program focuses on developing 
access to drinking water, sanitation, and 
proper housing, which are the foundation 
to support hygienic and healthy lifestyles. 
Another important support comes from  Badan 
Pengawas Obat dan Makanan (BPOM, Food and 
Drug Administration) in terms of food safety. 
Furthermore, Ministry of Health and local 
health authorities are committed to supporting 
GERMAS program by:
•	 Applying Minimum Health Service Standards, 

which was issued by the Ministry of Internal 
Affairs in 2017, and has become a health 
indicator for local government. These 
standards will guide local government in 
providing basic health services.

•	 Actively pursuing collaborations with local 
health authorities to carry out familiarization 
of the program, provide sustainable assistance 
and advocacy and implement GERMAS 
in provinces, districts/ cities by actively 
involving citizens.

Closely linked with GERMAS as a cross-sector 
program is the Community Health Center 
(Puskesmas) which serves as a gate-keeper 
to prevent community members from falling 
ill and ensure that they have access to early 
detection and treatment. Strengthening and 

increasing the quality of primary health care 
is indispensable in terms of infrastructure, 
human resources and proactive actions in 
providing health-care services for communities, 
particularly family as the smallest unit of the 
community.

Therefore, the Ministry of Health puts a strong 
focus on the efforts to reach out to the families to 
ensure that they could benefit from health-care 
services through family-based approach. At the 
primary health care level, family supervisors are 
assigned to carry out counseling, educate, and 
motivate people to seek treatment when they get 
sick. The tasks also include collecting data of the 
family health, including data on the environment, 
and even their working conditions, that require 
special attention. 

To achieve this goal, health provider at primary 
care level should be competent as a technical 
officer to treat people, and must master the 
technical and clinical skills required to solve and 
treat patients at the center instead of directly 
referring them to hospitals. 

To optimize all the efforts, primary health centers 
such as Pos Pelayanan Terpadu (Posyandu -- 
Integrated Health-care Post), Pondok Bersalin 
Desa (Polindes – Village Maternity Clinic) or 
Pos Binaan Terpadu Penyakit Tidak Menular 
(Posbindu-PTM -- Integrated Partnership Clinic 
of Non-Communicable Diseases) are established 
in the areas between families and Puskesmas 
and hospitals. These institutions provide a 
more direct access for families and community 
members. Such relatively easy access will make it 
possible for them to benefit from early detection 
program and increase their awareness of disease 
prevention initiatives. 
Through GERMAS, Ministry of Health also 
collaborates with the Ministry of Village, 
Development of Disadvantaged Areas and 
Transmigration provides one house, termed 
“Health Village House” or Rumah Desa Sehat; in 
a designated local area to serve as  intermediate 
health centers.

GERMAS encourages people to practice a healthy 
lifestyle by abandoning unhealthy lifestyles.  In order 
to do this successfully, GERMAS puts emphasis on:
•	 Physical activities and exercises, which can be 

carried out collectively in the local area;

Medical Journal of Indonesia
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•	 Encouraging people to eat healthy food, 
vegetables and fruit which could be planted 
in their own backyards;

•	 Regular health check-up at Posbindu. Family 
members with hypertension or diabetes 
mellitus could be early detected and referred 
to the health center for treatment, if necessary.

Ministry of Health hopes that people from 
all walks of life will be able to participate in 
ensuring the success of the GERMAS program. 
Academia is expected to actively introduce 
the program of health development to achieve 
health community in their teaching subjects 
and to familiarize this program among their 
students. As research and teaching centers, 
universities can also become think tanks for 
policy implementation.

The Joint Decree of the Ministry of Research, 
Technology and Higher Education and the 
Ministry of Health stated that Academic Health 
System (AHS) is a collaboration between 
the health-care services and medical school 
teaching hospitals. AHS aims to enhance 

the effectiveness and efficiency of the two 
institutions in providing health services to 
the community. This system endorses the 
integration of a variety of research and medical 
educations to produce high-quality health 
services based on the local conditions. That 
way, researchers and clinicians will be able to 
enhance GERMAS in an integrated manner in 
order to ensure its benefits for every person in 
Indonesia.

As one of the Indonesian journals that has been 
indexed as an international journal (Scopus), 
Medical Journal of Indonesia (MJI) has the 
obligation to contribute for the health of the 
people of Indonesia. The updated information 
in the scientific study can expand the knowledge 
in the health sector and encourage the creation 
of new breakthroughs to deal with health 
problems, which can be applied in GERMAS. 
Furthermore, through MJI and Scopus, GERMAS 
can be socialized extensively, both within 
Indonesia and overseas, and may gain a positive 
feedback for the evaluation and improvement of 
the program.
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High frequency of NAT2 slow acetylator alleles in the Malay population of Indonesia: an 
awareness to the anti-tuberculosis drug induced liver injury and cancer
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ABSTRAK

Latar belakang: Polimorfisme arylamine N-acetyltransferase 
2 (NAT2) telah diketahui memiliki asosiasi dengan risiko 
terhadap toksisitas obat dan perkembangan berbagai 
penyakit. Penelitian sebelumnya pada populasi Jawa dan 
Sunda diketahui sebanyak 33% fenotipe asetilator lambat. 
Tujuan dari penelitian ini adalah untuk memetakan variasi 
NAT2 di etnis Melayu Indonesia.

Metode: Sebanyak 50 sampel dari etnis Melayu Indonesia 
dikumpulkan. Mereka diwawancarai mengenai latar 
belakang etnis dari tiga generasi ke belakang. DNA diekstrasi 
dari darah dan genotiping gen NAT2 dilakukan dengan PCR 
dan sequencing. Data frekuensi alel dan genotipe gen NAT2 
dianalisis berdasarkan setiap alel spesifik yang ditemukan. 
Rekonstruksi haplotipe dilakukan menggunakan software 
PHASE v2.1.1.

Hasil: Sebanyak 7 haplotipe yang terdiri dari 6 SNP dan 14 
variasi genotipe NAT2 ditemukan pada populasi Melayu 
Indonesia. Alel NAT2*6A (38%) merupakan alel yang paling 
sering ditemukan dan diklasifikasikan sebagai alel asetilator 
lambat.  Berdasarkan distribusi bimodal komposisi asetilator 
pada populasi Melayu Indonesia adalah 62% asetilator cepat 
dan 38% asetilator lambat, sedangkan berdasarkan distribusi 
trimodal terdiri dari 10% asetilator cepat, 52% asetilator 
intermediet dan 38% asetilator lambat.

Kesimpulan: Hasil penelitian menunjukan distribusi alel 
dan memperlihatkan frekuensi asetilator dan prediksi 
fenotipe yang paling sering ditemukan untuk populasi Melayu 
Indonesia. Hasil penelitian ini akan sangat bermanfaat untuk 
penelitian lanjutan pada bidang epidemiologi dan klinis serta 
untuk memahami dasar genetika dari polimorfisme asetilasi 
di Indonesia.

ABSTRACT

Background: Arylamine N-acetyltransferase 2 (NAT2) 
polymorphism was previously reported to have association 
with the risk of drug toxicities and the development of 
various diseases. Previous research on the Indonesian 
population, especially Javanese and Sundanese, showed that 
there were 33% NAT2 slow acetylator phenotype. The aim of 
this study was to map the NAT2 variation in the Malay ethnic 
to gain a deeper insight into NAT2 haplotypic composition 
in this ethnic.

Methods: 50 healthy samples from the Indonesian Malay 
ethnic were obtained. They were interviewed about their 
ethnic backgrounds for the last three generations. DNA was 
extracted from peripheral blood and NAT2 genotyping was 
done using the PCR direct Sequencing. Data were compiled 
according to the genotype and allele frequencies estimated 
from the observed numbers of each specific allele. Haplotype 
reconstruction was performed using PHASE v2.1.1 software.

Results: We found 7 haplotypes consisting of 6 SNPs 
and 14 NAT2 genotype variations in Indonesian Malay 
population. The most frequent allele was NAT2*6A (38%) 
which was classified as a slow acetylator allele. According 
to bimodal distribution, the predicted phenotype of the 
Malay population was composed of 62% rapid acetylator 
and 38% slow acetylator. According to trimodal distribution, 
the predicted phenotypes for rapid, intermediate and slow 
acetylators were 10%, 52% and 38% respectively.

Conclusion: Our result indicates the presence of the allelic 
distribution and revealed the most frequent acetylator status 
and phenotype for the Indonesian Malay population. The 
result of this study will be helpful for future epidemiological 
or clinical studies and for understanding the genetic basis of 
acetylation polymorphism in Indonesia.
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The arylamine N-acetyltransferase 2 (NAT2) 
gene, located on chromosome 8p22, is 
autosomal dominant and intronless, with a 
single open reading frame of 870 bp.1 The 
genetic variant in NAT2 gene may vary between 
ethnicities and influence individual variation 
in cancer susceptibility, individual response to 
environmental toxins and the effectiveness of 
medication treatment.2 Previous reported studies 
showed that NAT2 slow acetylator phenotypes 
are associated with disease risks and drug 
toxicity.3 The NAT2 slow acetylator phenotypes 
have been investigated to have association with 
cancer risk4 and isoniazid-induced hepatotoxicity 
in tuberculosis treatment.5 According to Sabbagh 
et al6 the slow acetylator status is more frequent 
in all populations in Europe in which more than 
50% of individuals (59% on average) carry the 
slow acetylator genotype. High prevalence of 
slow acetylator phenotype is also observed in 
many parts of Asia (Middle East, India, North 
Asia, and Southeast Asia). In contrast, this 
phenotype is much rare in Northeast Asia (18% in 
average) owing to the high prevalence of the fast 
NAT2*4 haplotype in this group of populations. 
The prevalence of slow acetylators is highly 
heterogeneous in Africa and in America, with 
striking differences among populations, even at a 
small geographic scale.6

A study of NAT2 in Indonesia has been conducted 
in Javanese and Sundanese population.1 It 
revealed that slow acetylator variants were 
frequently observed in those populations. 
However, Indonesia consists of more than 300 
ethnic groups with major ethnics are Javanese 
(40%), Sundanese (15.50%), Malay (3.7%), 
Batak (3.58%), Madurese (3%), and Betawi 
(2,88%).7 Considering the wide ethnic diversity in 
Indonesia, a study on the NAT2 gene is important 
to make the diverse ethnic groups in the Indonesia 
population more aware of their genetic risk. 
Therefore, this study was designed to explore 
NAT2 polymorphism in other ethnics, especially 
the Indonesian Malay ethnic as the third largest 
ethnic in Indonesia. 

METHODS

Sample collection
We collected samples from 50 medical students 
of Universitas YARSI by random sampling in 

the Faculty of Medicine, Universitas YARSI. A 
peripheral blood (5 mL) from healthy participants 
was collected into ethylenediaminetetra-
acetic acid (EDTA) tubes and stored in a minus 
20°C freezer until further processing. All the 
participants were interviewed for their ethnic 
backgrounds and only subjects of Indonesian 
Malay origin for three past generations were 
recruited for the study. They comprised 13 male 
and 37 female subjects with age ranges between 
17 and 21 years. A written informed consent 
in the Indonesian language was obtained from 
each participant in this study. The protocol of 
this study has been approved by the research 
ethics committees of YARSI University, Jakarta, 
Indonesia (No. 001/ETIK/BIA/VI/2006). 

NAT2 genotyping
All of the processes for genotyping of NAT2 
gene were done in YARSI Research Center, 
YARSI University, Jakarta, Indonesia. Genomic 
deoxyribonucleic acid (DNA) extraction was 
done using QIAamp DNA blood mini kits 
(Qiagen, Hilden, Germany) according to the 
manufacturer’s instructions. Genotyping was 
done using the polymerase chain reaction (PCR) 
direct sequencing method. PCR was performed 
on a Sensoquest Labcycler Thermocycler 
(Sensoquest, Gottingen, Germany) and composed 
of 25-μl reaction mixture containing 20 ng of 
genomic DNA, 1× of FastStart 10× PCR Buffer 
with 20 mM MgCl2 (Roche Applied Science, 
Penzberg, Germany), 200 μM of dNTPs, 0.2 μM 
of each primers (Forward and Reverse) and 
1 U of FastStart Taq DNA polymerase (Roche 
Diagnostics, Mannheim, Germany). PCR profiles 
were as follows: initial denaturation at 96°C for 
four minutes; 40 cycles of denaturation at 96°C 
for 30 s, annealing at 55°C for 30 seconds and 
elongation at 72°C for 30 seconds; and a final 
elongation step at 72°C for five minutes. Forward 
and reverse primers used for PCR and DNA direct 
sequencing were based on a previously published 
report.1 Direct DNA sequencing was performed 
using 310 genetic analyzer (Applied Biosystems, 
California, United States of America). 

Statistical analysis
Data were compiled according to the genotype 
and allele frequencies estimated from the 
observed numbers of each specific allele. The 
statistical analyses of the allelic and genotypic 
frequencies were conducted using a Chi-squared 

http://mji.ui.ac.id
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test. Haplotype reconstruction was performed 
using PHASE v2.1.1 software that implements a 
Bayesian statistical method.8 NAT2 genotypes and 
predicted acetylator phenotypes were inferred 
from the reconstructed haplotype by comparing 
to the human NAT2 allele database at http://
nat.mbg.duth.gr/Human NAT2 alleles_2013.
htm. We grouped the predicted phenotype into 
bimodal and trimodal distribution groups. The 
bimodal distribution consists of rapid acetylator 
(RA) and slow acetylator (SA), while the trimodal 
distribution comprises RA, intermediate 
acetylators (IA) and SA. We considered RA as 
homozygous for rapid allele, IA as heterozygous 
between rapid allele and slow allele, and SA as 
homozygous for slow allele.  

RESULTS

In total, seven different allelic variants of the NAT2 
gene were identified in the Indonesian Malay 
ethnic population based on the NAT2 haplotype 
construction (Table 1). NAT2*6A allele (38%) 
is the most frequent allele in this population. 
According to the human NAT2 database (http://
nat.mbg.duth.gr/Human NAT2 alleles_2013. 
htm), NAT2*4, NAT2*12A and NAT2*13 are 
classified as rapid-acetylator alleles, whereas 
NAT2*5B, NAT2*6A, NAT2*6B, and NAT2*7B are 
classified as slow-acetylator alleles Table 1.

In this study we also found that in total there are 14 
genotype variants of NAT2 gene. Most of them were 
predicted as slow acetylator phenotypes. Predicted 
phenotype showed that 38% of the studied groups 
were SA and 62% were RA according to bimodal 

distribution. According to trimodal distribution, 
the frequencies of predicted phenotype were 10%, 
52%, and 38% for rapid, intermediate, and slow 
acetylators, respectively. The genotype variants 
and their corresponding predicted phenotype 
profiles were presented in Table 2.

Table 3 showed the comparison of NAT2 allele 
frequencies of the Indonesian Malay population 
and other populations. The frequency of slow 
acetylators in the Indonesian Malay population 
was relatively similar to previous data in the 
Indonesian Javanese-Sundanese populations 
and other Southeast Asian populations. The 
frequencies of slow acetylators in Indonesian 
and other Southeast Asian populations were 
higher than those in Northeast Asian populations 
but lower than those in Caucasians and Africans 
Table 3.

DISCUSSION

Haplotypes have a more important role than 
individual single nucleotide polymorphisms  
(SNPs) in genes that contain various SNPs in 
high linkage disequilibrium (LD), such as NAT2 
gene. In this kind of gene, the haplotype structure 
is the principal determinant of phenotypic 
consequences.9 In NAT2 gene, generally there 
are seven single SNPs that affect the metabolic 
capacity of this enzyme. The combination of these 
SNPs, called by haplotypes (or NAT2 alleles) can 
be assigned to predict acetylation phenotypes 
either in bimodal distribution or trimodal 
distribution.10,11 In this study, we found in total 
seven different haplotypes in the Indonesian 

Haplotype
NAT2 alleles Predicted 

phenotype n* Frequency (%)
1 2 3 4 5 6
C T C G A G NAT2*4 RA 31 31.0
C T C G G G NAT2*12A RA 4 4.0
C T C A A G NAT2*6B SA 1 1.0
C C T G G G NAT2*5B SA 7 7.0
T T C G A G NAT2*13 RA 1 1.0
T T C G A A NAT2*7B SA 18 18.0
T T C A A G NAT2*6A SA 38 38.0

100.0

Table 1. Allele frequency of NAT2 healthy in Indonesian Malay ethnic population

*n= total number of allele from 50 individual samples; RA= Rapid Acetylator; SA= Slow Acetylator
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NAT2 genotypes n* (%)
Predicted phenotypes

Trimodal 
distribution (%) Bimodal 

distribution (%)

*4/*12A 1 2.0
RA† 10.0

RA 62.0

*4/*4 4 8.0
*12A/*5B 1 2.0

IA‡ 52.0

*12A/*6A 2 4.0
*13A/*6A 1 2.0

*4/*5B 1 2.0
*4/*6A 12 24.0
*4/*6B 1 2.0
*4/*7B 8 16.0

*5B/*6A 4 8.0

SA§ 38.0 SA 38.0
*5B/*7B 1 2.0
*6A/*6A 6 12.0
*7B/*6A 7 14.0
*7B/*7B 1 2.0

Total 50 100.0 100.0 100.0

Table 2. Frequency of NAT2 genotypes and predicted phenotypes in Malay ethnic

*n= total number individu; †RA= rapid acetylator; ‡IA= intermediate acetylator ; §SA= slow acetylator

Population SA* NAT2*4 NAT2*5 NAT2*6 NAT2*7 Other 
alleles N† Reference

Indonesia Malay 0.38 0.31 0.07 0.39 0.18 0.05 100 present study
Javanese-Sundanese1 0.36 0.37 0.09 0.37 0.15 0.02 424
Thai1 0.36 0.38 0.04 0.33 0.20 0.005 470
Malay1 0.35 0.41 0.12 0.38 0.09 - 292
Filipino1 0.37 0.40 0.07 0.36 0.18 - 200
Indian1 0.31 0.44 0.20 0.32 0.04 - 278
Korean1 0.10 0.66 0.02 0.20 0.12 0.01 2000
Chinese1 0.17 0.64 0.03 0.21 0.12 - 240
Japanese1 0.11 0.65 0.01 0.25 0.06 0.03 218
Black South African1 0.40 0.13 0.32 0.19 - 0.36 202
UK Caucasian1 0.66 0.20 0.52 0.25 0.02 0.01 224

Table 3. Distribution of NAT2 alleles in various human population

*SA= predicted slow acetylator phenotype; †n= total number of alleles investigated

Malay population (Table 1). NAT2*4 is a wild type 
allele and known as a RA allele, the same type 
acetylator with NAT2*12A and NAT2 13. Variant 
alleles such as NAT2*5A, NAT2*6A, NAT2*6B, and 
NAT2*7B are categorized as SA alleles.

Slow acetylator genotypes that we found in 
the present study were showed in Table 2. SA 
phenotypes were known to increase the risk 
of cancer and drug toxicity. A meta-analysis 

study showed that the SA genotype of NAT2 was 
significantly associated with increased risk of anti-
tuberculosis drug hepatotoxicity in East Asians, 
South Asians, Brazilians and Middle Eastern when 
stratified by ethnicity.12 Another meta-analysis 
study reported significant association between 
slow acetylator and prostate cancer in Asians.13 

Many studies showed that NAT2 slow acetylator 
alleles are associated with several disease risks. 

http://mji.ui.ac.id
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A previous reported study revealed that NAT2*6A 
is an important genetic marker for the risk of 
hepatotoxicity due to anti-tuberculosis treatment 
in Chinese, Japanese, Korean12 and Indonesian 
Javanese and Sundanese.5 A meta-analysis of 
26 case–control studies also reported that the 
NAT2 SA genotype was a risk factor of anti-
tuberculosis drug induced liver injury (AT-DILI), 
but the associations are diverse in different ethnic 
populations. Significant results were found in 
East Asians, South Asians, Brazilians and Middle 
Eastern, but not in Caucasians.12 It was expected 
that subjects with NAT2 SA may have a decreased 
activity of NAT2 which affects the acetylation of 
both isoniazid and hydrazine; therefore they are 
more susceptible to AT-DILI. 

Another reported study found a significant 
association between NAT2*6A and age-related 
hearing impairment (ARHI) in the Turkish 
population14 the general European population15 
and among the Hispanic population.16 Unal et 
al14 revealed an increased risk to 15.2-fold for 
the development of ARHI in individuals with a 
NAT2*6A allele. NAT2*6A allele was predicted to 
slow down the detoxification mechanism and lead 
to an accumulation of xenobiotics in the inner 
ear that might increase the number of acquired 
mitochondrial mutation, consequently leading to 
cell damage and hearing loss.15

NAT2 slow acetylator alleles also have an impact 
to the risk of cancer. NAT2*6A and NAT2*7A/B 
increases the risk to prostate cancer in the Turkish 
population.17 Another reported study showed that 
the presence of NAT2*7 allele might be a potential 
risk factor for the development of brain tumors in 
Taiwan.18 A slow acetylation profile also increased 
risk of developing gastric cancer and bladder cancer 
in Brazil.4 Reported studies by Moore et al19 and 
Figueroa et al20 revealed the impact of NAT2 SA on 
bladder cancer risk in a person who was exposed 
to carcinogenic NAT2 substrates such as aromatic 
amines from tobacco smoke.19,20 Additionally, a 
meta-analysis study by Moore et al19 also reported 
that the NAT2 slow acetylation genotype was 
associated with bladder cancer risk (OR=51.31; 
1.01–1.70). Increased risk of bladder cancer was 
greater among heavy smokers (OR=52.11; 1.33–
3.55) than light smokers (OR=50.96; 0.61–1.53).19 

Interestingly, recent evidence suggests that the 
NAT2*6 haplotype cluster is related with the 

slowest acetylation capacity in vivo, and that the 
homozygous genotype NAT2*6/*6 thus defines 
a new category of ‘ultra-slow’ acetylators.11,21 

In vivo studies with a widely used caffeine-
based assay in Europeans found 35%21 and 
46%,11 respectively, decreased NAT2 capacity in 
NAT2*6/*6 genotypes compared to another NAT2 
slow genotypes *5/*5.22 Anti-tuberculosis drug-
induced hepatotoxicity risk has been shown to 
be particularly high in carriers of the NAT2*6/*6 
genotype.23 Similarly, the ultra-slow genotype, 
and not the common slow NAT2 genotype, has 
been significantly associated with an increased 
risk of urinary bladder cancer.11 A recent study 
by Selinski et al24 also suggests an association of 
ultra-slow NAT2 with higher cognitive auditory 
functions in elderly persons.

The distribution of NAT2 alleles in various 
populations was showed in Table 3. The frequency 
of NAT2 slow acetylation in Malay population was 
similar to our previous studies with the Javanese 
and Sundanese population.1 The NAT2 SA alleles 
frequency in our present study also resembled 
other Southeast Asian populations (Table 3). 
Table 3 also showed that the frequency of NAT2 
SA alleles in Northeast Asian population are the 
lowest compared to Southeast Asian, Caucasian 
and African populations. Further genetic 
characterization of different populations and 
development of preventive strategies adopted for 
ethnicities with different genetic backgrounds 
are needed to deal with the emerging health care 
problems in developing multiethnic societies. 

The high frequency of NAT2 slow acetylator 
in the Indonesian Malay population and in 
Javanese and Sundanese populations shown 
by previous research1 should be our concern 
to prevent the risk of cancer and drugs toxicity, 
especially hydrazine-based drugs which are 
metabolized by NAT2. Isoniazid (INH) is one 
example of hydrazine-based drugs and is used 
mostly to tuberculosis (TB) patients, since 
INH is one of the drugs that is used in standard 
regiment for TB treatment. Recent reports have 
shown that NAT2 SA leads to the development of 
hepatotoxicity in patients receiving tuberculosis 
drugs in Indonesia, especially in the Javanese 
and Sundanese population.5 Similar finding also 
showed in East Asians, South Asians, Brazilians 
and Middle Eastern.12 This is because SA types 
break down the drugs at a very slow rate while 
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fast acetylator types work much more quickly. 
Consequently SA patients are at risk of toxic 
effect because more drugs reaches their plasma 
than those with fast acetylators. On the other 
hand, fast acetylator patients are at risk of having 
too little drug in their plasma, which reduces the 
effectiveness of the drugs.25

In conclusion, our study showed the distribution 
of NAT2 genetic polymorphism in the Malay 
population of Indonesia. Additionally, this study 
provided a background for further epidemiological 
studies to evaluate the impact of NAT2 genotype/
phenotype polymorphism to several disease risks. 
This study will also be helpful for understanding 
the genetic basis of acetylation polymorphisms 
in Indonesian. However, this study needs to be 
replicated with a larger sample size that includes 
the Indonesian Malay ethnic from their original 
place so that we can describe the genetic profile 
of the Indonesian Malay ethnic. Such a study may 
also find a rare and specific allele of NAT2 in the 
Indonesian Malay Ethnic. Further research has 
to be conducted with another major ethnic in 
Indonesia for understanding the genetic basis of 
NAT2 polymorphism in Indonesians. The genetic 
basis of NAT2 polymorphism in Indonesia can 
lead to the development of diagnostic kit that 
allows clinicians to predict patients’ risk to 
adverse effect of arylamine- and hydrazine-based 
drugs which are metabolized by NAT2. 
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ABSTRAK

Latar belakang: Clustered regularly interspaced short 
palindromic repeats/CRISPR-associated 9 (CRISPR/Cas9) 
merupakan teknik untuk mengedit genom dengan efektif. 
Teknik ini membutuhkan RNA-guided DNA endonuclease 
Cas9 dan single guide RNA (gRNA). Ekspresi keduanya secara 
bersamaan dapat memotong gen target dengan baik sehingga 
terjadi pembentukan double-strand break (DSB). Melalui 
perbaikan NHEJ (non-homologous end joining) atau HDR 
(homology-directed repair) pada DSB akan terjadi perubahan 
pada DNA. Penelitian ini bertujuan membuat galur sel kanker 
payudara tipe triple negative yang tidak mengekspresikan 
transmembrane prostate androgen-induced protein (TMEPAI) 
menggunakan teknik CRISPR-Cas9.

Metode: gRNA yang dirancang bekerja di gen target disintesis, 
disambungkan dan diklon ke dalam vektor yang dapat digunakan 
untuk mengekspresikan pada galur sel kanker payudara. 
Vektor gRNA tersebut, bersama dengan vektor RNA-guided 
DNA endonuclease Cas9-GFP dan vektor resistensi puromisin 
ditransfeksikan secara bersamaan ke dalam galur sel kanker 
payudara dengan polyethylenimine (PEI). Setelah 24 jam, sel 
diseleksi menggunakan puromisin selama 3 hari. Klon sel yang 
bertahan setelah seleksi di sub-kultur dan kemudian digunakan 
untuk analisis genom dan protein untuk membuktikan bahwa sel 
tersebut tidak mengekspresikan TMEPAI.

Hasil: Teknik CRISPR-Cas9 dalam penelitian ini telah berhasil 
membuat galur sel kanker payudara tipe triple negative, 
Hs578T, yang tidak mengekspresikan TMEPAI (Hs578T KO). 
Hal ini dikonfirmasi melalui pemeriksaan genomik dengan 
sekuensing dan proteomik melalui pemeriksaan western blot. 
Hasil sekuensing menunjukkan adanya mutase frameshift. 
Mendukung hasil tersebut, pemeriksaan western blot 
menunjukkan tidak adanya pita TMEPAI pada sel Hs578T-KO.

Kesimpulan: Galur sel kanker payudara tipe triple negative 
yang tidak mengekspresikan TMEPAI (knock-out/Hs578T 
KO) berhasil dibuat menggunakan teknik CRISPR-Cas9. Hal ini 
dikonfirmasi dengan pemeriksaan genomik dan proteomik.

ABSTRACT

Background: Clustered regularly interspaced short 
palindromic repeats/CRISPR-associated 9 (CRISPR/Cas9) 
is a powerful genome editing technique. It consists of 
RNA-guided DNA endonuclease Cas9 and single guide RNA 
(gRNA). By combining their expressions, high efficiency 
cleavage of the target gene can be achieved, leading to 
the formation of DNA double-strand break (DSB) at the 
genomic locus of interest which will be repaired via NHEJ 
(non-homologous end joining) or HDR (homology-directed 
repair) and mediate DNA alteration. We aimed to apply the 
CRISPR/Cas9 technique to knock-out the transmembrane 
prostate androgen-induced protein (TMEPAI) gene in the 
triple negative breast cancer cell line.

Methods: Designed gRNA which targets the TMEPAI 
gene was synthesized, annealed, and cloned into gRNA 
expression vector. It was co-transfected into the TNBC cell 
line using polyethylenimine (PEI) together with Cas9-GFP 
and puromycin resistant gene vector. At 24-hours post-
transfection, cells were selected by puromycin for 3 days 
before they were cloned. Selected knock-out clones were 
subsequently checked on their protein levels by western 
blotting.

Results: CRISPR/Cas9, a genome engineering technique 
successfully knocked-out TMEPAI in the Hs578T TNBC cell 
line. Sequencing shows a frameshift mutation in TMEPAI. 
Western blot shows the absence of TMEPAI band on Hs578T 
KO cells.

Conclusion: TMEPAI gene was deleted in the TNBC cell 
line using the genomic editing technique CRISPR/Cas9. 
The deletion was confirmed by genome and protein 
analysis.
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Genome editing methods have been developing 
recently. There are several genome editing 
technologies, namely zinc-finger nucleases (ZFNs), 
transcription activator-like effector nucleases 
(TALENs) and the clustered regularly interspaced 
short palindromic repeats/CRISPR-associated 
9 (CRISPR/Cas9) system. ZFNs and TALENS 
have been put to practical use first. Both contain 
tethered endonuclease catalytic domains and 
deoxyribose nucleic acid (DNA) binding domain 
for introducing targeted DNA-double stranded 
break (DSB) in specific locus.1 Unlike them, the 
CRISPR/Cas9 system uses guide ribonucleic acid 
(gRNA) to recruit Cas9, an endonuclease, for 
pairing with the specific DNA region.1,2 Compared 
to previous techniques, the CRISPR/Cas9 system 
is easily designed, and gives more efficient multi 
genes editing for variety of cells and organism.1 
DSB is repaired by DNA repairing pathways, non-
homologous end joining (NHEJ) or homology-
directed repair (HDR) and undergo genome 
editing.3 NHEJ frequently generates insertion or 
deletion mutation. HDR mediates DNA editing in 
the presence of exogenous donor DNA.4 

Triple negative breast cancer (TNBC) is a 
leading breast cancer causing death although it 
is found only in 15–25% of total breast cancer 
patients. It has no targeted therapy due to the 
lack of expression of estrogen receptor (ER), 
progesterone receptor (PR) and human epidermal 
growth factor receptor-2 (HER2). TNBC tends to 
grow more rapidly, frequently occurs in young 
women, more frequently metastasizes to lungs 
and brain, and more readily acquires drug 
resistance, compared to non-TNBC.5,6 Therefore, 
understanding the molecular mechanism in 
pathogenesis to determine targeted therapy and 
drug resistance mechanism in TNBC is necessary. 

TMEPAI was found highly expressed in 68.8% of 
TNBC patients.5 Kaplan Meier (KM) plot showed 
that high TMEPAI expression correlates with poor 
prognosis. Previous research proved TMEPAI as a 
direct target gene and acts as a negative regulator by 
regulating duration and intensity of Transforming 
growth factor- β (TGF-β) responses in TGF-β 
Smad-dependent pathway.7 Additionally, TMEPAI 
can degrade phosphatase and tensin homolog  
(PTEN) by recruiting E3 ubiquitin ligase through 
its PY motifs to activate phosphatidylinositol-3-
kinase/a serine/threonine kinase  (PI3K/AKT) 
pathway.5 Furthermore, knock-down of TMEPAI 

in lung cancer reduces in vivo the xenograft 
tumor forming ability and the sphere forming 
ability. Thus, TMEPAI is thought to be a possible 
oncogenic protein.8 However, the molecular 
mechanisms of TMEPAI in TNBC is not clear yet. 

We aimed to apply CRISPR/Cas9 technique to knock-
out TMEPAI in the triple negative breast cancer cell 
line. Knocking-out cell lines will be useful for further 
experiments to elucidate the TMEPAI function on 
tumorigenesis and drug resistance. 

METHODS

Cell culture 
The TNBC cell line, Hs578T was obtained from 
the American type culture collection (ATCC). 
Hs578T were cultured in Dulbecco’s modified 
essential medium (DMEM, Invitrogen) which 
is supplemented with 10% fetal bovine serum 
(FBS, Gibco), 10 µg/mL insulin, and 100 units/
ml of penicillin G and 0.1 mg/ml of streptomycin 
sulfate (Wako). Cells were maintained in 5% CO2 
incubator at 37°C. 

Plasmid construction
The gRNA against for TMEPAI exon2 locus was 
designed in silico using the CRISPR design online 
tool.9 The oligonucleotide primers have a default 
sequence for forward TTTCTTGGCTTTATATATCT
TGTGGAAAGGACGAAACACCGtgcacggtccttcatcagc 
and reverse GACTAGCCTTATTTTAACTTGCTATTT
CTAGCTCTAAAACgctgatgaaggaccgtgcaC.

Forward and reverse oligonucleotide were 
annealed by the standard method and followed 
by extension using PrimeSTAR DNA polymerase 
(Takara Bio). Extended 100 bps of double-
strand DNA was purified using polymerase 
chain reaction (PCR) purification kit (Qiagen) 
and inserted into gRNA cloning vector (Addgene 
plasmid #41824), which was a gift from George 
Church. It amplified in E. Coli and purified them 
using a miniprep purification kit (Qiagen). It was 
followed by sequencing before use.

Transfection
Hs578T cells were transfected with plasmid DNA 
using the polyethylenimine (PEI) transfection 
reagent. 1x105 cells were seeded on a 6-wells 
microplate one day before transfection. 1.5 µg 
plasmid DNA (500 ng gRNA, 500 ng human-Cas9, 
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and a 500 ng puromycin resistant gene) in 4.5µL 
PEI, and incubate for 30 minutes. Medium was 
changed four to six hours after transfection.   

Western blotting
Cells were collected with Tris buffer (62.5 mM 
Tris-HCl pH 7.5) and lysed using sodium dodecyl 
sulfate (SDS)-sample buffer (4% SDS, 1.44 M 
β-mercaptoethanol, 20% glycerol, 125 mN 
Tris pH 7.4, 0.002% bromophenol blue). Cell 
lysates were subjected to sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE). 
Proteins were then electro-transferred to a mix 
Polyvinylidene difluoride (PVDF) membrane 
(GE Healthcare) and subjected to immunoblot 
analysis. The primary antibodies used were rabbit 
anti-TMEPAI (homemade polyclonal antibody, 
1:250)8 and mouse anti-β-actin antibody (Sigma, 
1:5,000). Reacted antibodies were detected with 

horseradish peroxidase-conjugated anti-mouse 
IgG (GE Healthcare, 1:10,000), anti-rabbit IgG 
(GE Healthcare, 1:10,000), and Immuno-Star Zeta 
(Wako). EZ-capture MG (ATTO) was used for the 
detection of chemiluminescence. 

RESULTS

Establishing knock-out TMEPAI in triple 
negative breast cancer cell line
We transfected gRNA expression vector together 
with human-Cas9 and puromycin resistant gene 
expression plasmids into Hs578T cells to induce 
DSB on TMEPAI exon 2 gene locus (Figure 1A). 
Puromycin selection was done for 72 hours since 
24-post transfection. Surviving cells were seeded 
on a 10-cm dish to isolate single clone (two to 
three weeks). Then we expanded the grown 
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Figure 1. CRISPR-Cas9 system to knock-out TMEPAI. (A) CRISPR-Cas9 systems in Hs578T, the triple negative breast cancer cell 
line, (B) gRNA containing CrRNA which will direct Cas9 nuclease and tracrRNA which will recruit Cas9, (C) frameshift mutation 
due to knock-out the TMEPAI gene by CRISPR-Cas9 in Exon 2 TMEPAI.
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cells for isolating protein. We analyzed TMEPAI 
expression by DNA sequencing (Figure 1C) and 
western blot (Figure 2). 

TNBC cell line, Hs578T responded to TGF-β 
stimulation and expressed TMEPAI eight 
hours after the treatment of TGF-β (2 ng/mL). 
However, KO-TMEPAI cells (clone #18 and #5) 
did not express TMEPAI protein (Figure 1C). The 
data indicate that we successfully established 
the KO-TMEPAI TNBC cell using the CRISPR-Cas9 
system.

DISCUSSION

Previously, Cong et al11 and Mali et al12 
demonstrated that Cas9 and gRNA can be used 
for genome editing in human cells. Instead 
of other techniques, it works as an advanced 
technique which is affordable, easy to use, and 
high-throughput. Neverthless similar to other 
techniques, it might make off-target cuts.13 The 
gRNA contains a targeting sequence (crRNA 
sequence) and a Cas9 nuclease-recruiting 
sequence (tracrRNA) (Figure 1B). The crRNA 
region (red color) is a nucleotide sequence that 
is homologous to a region in a TMEPAI sequence 
and the tracrRNA region directs Cas9 to the 
targeted sequence on genomic DNA. While 
tracrRNA interacts with Cas9, endonuclease 
cleaves the targeted sequence.1,2 Our results 
showed that crispr-cas9 successfully knocked 
out TMEPAI in exon 2. We got the edited 
genomic sequence in our cell line. This edited 
gene is inheritable to their daughter cells. In 
our study, the cells which were used in genomic 
and proteomic analyses came from passage No. 
3-5.  

Our gene of interest, TMEPAI, is also known as 
prostate transmembrane protein androgen-
induced 1 (PMEPA1) and solid tumor-associated 
gene1 (STAG1). The TMEPAI gene encodes 
four protein isoforms, a, b, c, and d. Each has 
a distinct sequence in exon 1.14 Therefore, we 
could not target at exon 1. The sequence in exon 
2 is commonly used for all isoforms. Hence, we 
targeted at exon 2 to edit all TMEPAI isoforms.

It was first found as an androgen-regulated gene 
which is related to a relapsed tumor in the human 
prostate cancer xenograft model that was strongly 
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Figure 2. Establish knock-out TMEPAI in triple negative breast 
cancer cell line. The expression of TMEPAI protein in WT and 
KO Hs578T cells was measured by western blot analysis after 
TGF-β treatment. β-actin was used as a loading control

androgen-dependent.15 Currently, TMEPAI has 
been proven to enhance the tumorigenic activity 
in ovarian, breast and lung cancer cells,8,16 while 
in TNBC, TMEPAI promotes TGF-β dependent 
growth, motility and invasion.5 Taken together, 
TMEPAI is suspected as oncogenic protein. In 
contrast to above results, Fournier et al17 recently 
reported that low of TMEPAI correlates with poor 
metastasis-free survival and TMEPAI knockdown 
increases prostate cancer metastases in a mouse 
model.17 All the opposite results suggested that 
TMEPAI has an important function in cancer. 
However, how role of TMEPAI in cancer remained 
unclear. So, our cell line can be used in further 
experiments to elucidate the role of TMEPAI in 
TNBC pathogenesis to determine target therapy, 
drug resistance mechanism or other relevant 
research.
 
Instead of androgen, TMEPAI was induced 
by epidermal growth factor (EGF) in breast 
and ovarian cancer cell lines and in breast 
primary tumors,16 and TGF-β in many cancer 
cell lines.7,8,18 Singha et al5 reported that TGF-β 
is a stronger inducer of TMEPAI expression 
compared to EGF and lysophasphatidic acid 
(LPA). Notwithstanding, TMEPAI is the highest 
inducible gene of TGF-β, and TGF-β has a pivotal 
role in cancer. Therefore, we are concerned with 
TGF-β pathways to distinguish clearly between 
wild-type (WT) and knock-out (KO) cell lines of 
TMEPAI.   

This study used one triple negative breast 
cancer cell line, Hs578T. Considering that TNBC 
is a diverse and heterogenous group of breast 
cancer type, we can not generalize this system 
in other triple negative breast cancer cell lines.  
Despite the limitation, our study clearly shows 



18 Med J Indones, Vol. 26, No. 1
March 2017

that our designed gRNA can edited the TMEPAI 
genome and further disperses TMEPAI protein 
expression. In conclusion, the TMEPAI gene was 
deleted in the TNBC cell line using the genomic 
editing technique CRISPR/Cas9, and the deletion 
was confirmed by genome and protein analyses. 
This TMEPAI knock-out cell line can be used 
for further experiments to elucidate the role 
of TMEPAI in TNBC pathogenesis to determine 
target therapy, drug resistance mechanism or 
other relevant research. 
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ABSTRAK

Latar belakang: Glioblastoma multiforme (GBM) merupakan 
tumor ganas otak primer dengan prognosis yang buruk. 
Tingginya resistensi terapi berbasis stres oksidatif diduga 
berhubungan dengan tingginya status antioksidan sel GBM. 
Penelitian kami sebelumnya melaporkan bahwa sel glioma 
derajat keganasan tinggi mengekspresikan antioksidan 
manganese superoxide dismutase (MnSOD) yang lebih tinggi 
bermakna dibandingkan dengan sel glioma derajat rendah. 
Penelitian ini bertujuan menganalisis dampak penekanan 
ekspresi MnSOD terhadap ketahanan hidup sel GBM.

Metode: Desain penelitian adalah penelitian eksperimental 
menggunakan sel lestari glioblastoma multiforme T98G. 
Penekanan ekspresi MnSOD dilakukan dengan transfeksi in vitro 
siRNA-MnSOD. Ekspresi MnSOD dianalisis melalui pengukuran 
mRNA menggunakan real time RT-PCR, protein dengan ELISA 
dan aktivitas spesifik enzim menggunakan inhibisi xantin 
oksidase. Kadar reactive oxygen species (ROS) intraseluler 
ditentukan dengan pengukuran radikal superoksida dan 
hidrogen peroksida. Ketahanan hidup sel dianalisis melalui 
pengukuran viabilitas, proliferasi, dan apoptosis sel.

Hasil: Transfeksi in vitro siRNA-MnSOD berhasil menekan 
mRNA, protein, dan aktivitas spesifik MnSOD. Penekanan 
ekspresi MnSOD tersebut menyebabkan peningkatan bermakna 
kadar radikal superoksida, namun tidak mempengaruhi kadar 
hidrogen peroksida. Selain itu, terjadi penurunan bermakna 
viabilitas disertai peningkatan bermakna apoptosis sel, tetapi 
tidak memengaruhi proliferasi sel.

Kesimpulan: Penekanan ekspresi gen MnSOD menurunkan 
ketahanan hidup sel glioblastoma multiforme melalui 
peningkatan apoptosis sel.

ABSTRACT

Background: Glioblastoma multiforme (GBM) is a primary 
malignant brain tumor which has poor prognosis. High 
incidence of oxidative stress-based therapy resistance could 
be related to the high antioxidant status of GBM cells. Our 
previous study has reported that manganese superoxide 
dismutase (MnSOD) antioxidant expression was significantly 
higher in high grade glioma than in low grade. The aim of 
this study was to analyze the impact of MnSOD suppression 
toward GBM cell survival.

Methods: This study is an experimental study using human 
glioblastoma multiforme T98G cell line. Suppression of 
MnSOD expression was performed using in vitro transfection 
MnSOD-siRNA. The MnSOD expression was analyzed by 
measuring the mRNA using real time RT-PCR, protein using 
ELISA technique, and specific activity of enzyme using 
inhibition of xantine oxidase. Concentration of reactive 
oxygen species (ROS) intracellular was determined by 
measuring superoxide radical and hydrogen peroxide. Cell 
survival was analyzed by measuring viability, proliferation, 
and cell apoptosis.

Results: In vitro transfection of MnSOD-siRNA suppressed the 
mRNA, protein, and specific activity of MnSOD. This treatment 
significantly increased the concentration of superoxide 
radical; however, it did not influence the concentration of 
hydrogen peroxide. Moreover, viability MnSOD-suppressing 
cell significantly decreased, accompanied by increase of cell 
apoptosis without affecting cell proliferation.

Conclusion: The suppression of MnSOD expression leads 
to decrease glioblastoma multiforme cell survival, which 
was associated to the increase of cell apoptotic.
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Glioblastoma multiforme is the most malignant 
primary brain tumor which arises from glial 
cells. Glioblastoma multiforme patients have 
poor prognosis due to the resistance and the 
recurrence of the conventional treatment which 
encompasses open craniotomy surgery followed 
by radiotherapy or chemotherapy.1 Radiotherapy 
kills cancer cells through reactive oxygen species 
which causes oxidative damage.2 However, it can 
be prevented through the action of endogenous 
antioxidant enzyme by eliminating reactive 
oxygen species (ROS).3 Therefore, endogenous 
antioxidant enzyme has an essential contribution 
for the success of the treatment. 

The main endogenous antioxidant enzyme is 
manganese superoxide dismutase (MnSOD) 
which is located in mitochondrial matrix. This 
enzyme eliminates superoxide radical (O2

·) by 
catalyzing the changeover of O2

· to oxygen (O2) 
and hydrogen peroxide (H2O2).3 Several studies 
showed that the up-regulation of MnSOD in some 
cancers including glioma was correlated with 
poor tumor prognosis.4–6 Moreover, MnSOD has 
been observed as an anti-apoptotic molecule, 
and increasing of MnSOD in tumor could lead to 
treatment resistance and tumor metastatasis.7–9 

Our previous study using glioma tissues from 
glioma patients showed that the expression of 
MnSOD mRNA was higher in high grade glioma 
than in low grade glioma and it was associated 
with the increase of oxidative defects. Moreover, 
our research proved that the expression of 
MnSOD mRNA was correlated with the tumor 
grade.10 Regarding that problem, we intend to 
further explore the role of MnSOD expression 
in high grade glioma cell survival through the 
suppression of MnSOD in human glioblastoma 
multiforme T98G cell line as the highest grade 
glioma. The aim of this study is to analyze the 
impact of MnSOD suppression on intracellular 
ROS, cell proliferation, cell viability, and apoptosis. 

METHODS

The human glioblastoma multiforme T98G cell 
line (American type culture collection (ATCC) 
Number CRL-1690TM) used in this experimental 
study was kindly provided by Prof. Alexander 
Brehm from the Institut fuer Molekularbiologie 
und Tumorforschung Philipps Universitaet 
Marburg, Germany. T98G cell line was used 

because this cell line is a suitable transfection 
host according to ATCC general information. Our 
study was conducted in the Laboratory of Institute 
Human Virology and Cancer Biology Universitas 
Indonesia (IHVCB-UI), the Makmal Terpadu 
Faculty of Medicine Universitas Indonesia (FMUI), 
Biochemistry & Molecular Biology FMUI, and the 
Eijkman Institute.

Cell culture
The T98G human glioblastoma cell line was grown 
on T-25 cm2 plastic tissue culture flasks (Corning) 
in high glucose Dulbecco’s Modified Eagle’s 
Medium supplemented with 3.7 g/L of sodium 
bicarbonate, 10% heat-inactivated fetal bovine 
serum (Biowest), 1% streptomycin - penicillin, 
and 1%  amphotericine at 37°C in a humidified 
atmosphere of 95% air and 5% CO2. Subcultivation 
of the confluence cells were done using 0.25% 
trypsin and 1% ethylenediaminetetraacetic acid 
(EDTA). The medium of cell cultures was replaced 
every three days. MnSOD small interfering 
ribonucleic acid (siRNA) transfection utilized 
fifty thousand T98G cells which were grown in 
triplicated 24-well plates. The treatment was 
repeated three times at different times.    

MnSOD-siRNA transfection
MnSOD siRNA sequences (Custom 
Synthesized siRNA, Ambion) were 
5’-GGAACAACAGGCCUUAUUCTT-3’ (sense) and 
5’-GAAUAAGGCCUGUUGUUCCTT-3’ (antisense).11 
Silencer select negative control number 1 siRNA 
(Ambion) was used as a negative control. Fifty 
thousand T98G cells were grown in triplicated 
24-well plates and transfected with either 60 
nM of MnSOD-siRNA or 30 nM of the negative 
control siRNA in serum-free medium (OptiMEM 
I, Gibco) by using Lipofectamine reagent 2,000 
(Invitrogen®) according the manufacture’s 
instruction. In the following two days, the cells 
were washed, trypsinized, and extracted for 
measurement of MnSOD expression, intracellular 
ROS, cell viability, cell proliferation, and apoptosis. 

Analysis of MnSOD mRNA using real time RT-
PCR
Ribonucleic acid (RNA) was isolated from 
the T98G cells using Tripure RNA Isolation 
Kit (Roche®). RNA templates were amplified 
using iScript one step real-time polymerase 
chain reaction (RT-PCR)  Kit with SYBR Green 
(BioRad). Reaction protocols was described as 
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our previous research.12 MnSOD gene primer 
were GCACTAGCAGCATGTTGAGC (forward) 
and ACTTCTCCTCGGTGACGTTC (reverse) with 
product size 216 bp. Housekeeping gene primer 
(18S rRNA) were AAACGGCTACCACATCCAAG 
(forward) and CCTCCAATGGATCCTCGTTA 
(reverse) with product size 155 bp. Relative 
expression of MnSOD mRNA in T98G cells post-
transfection was calculated using Livax formula 
and normalized against T98G cells without the 
treatment as a control. 

Analysis of MnSOD protein
Analysis of MnSOD protein was performed using 
enzyme linked immunosorbent assay (ELISA) 
technique (NWLSSTM MnSOD ELISA kit) in 
accordance with manufacturer’s protocol. Protein 
isolated with Tripure Isolation Reagent was used 
for this assay. The human MnSOD standard (10 
ng/mL) was reconstituted by adding 1 mL of 
standard buffer into the standard protein bottle 
comprising lyophilized human MnSOD protein. 
One hundred µL of diluted standards, 100 µL 
of sample dilution buffer, and 100 µL of sample 
were added to the appropriate microtiter wells 
according to plan. The MnSOD samples were 
determined by comparing their absorbance at 
450 nm with the standard curve.   

Analysis of MnSOD specific enzyme activity
Analysis of MnSOD specific enzyme activity 
was detected using RanSOD® kit according to 
manufacturer’s protocol. Inhibition of Cu/ZnSOD 
was performed by adding sodium cyanide (5 mM) 
into each sample, followed by incubation for five 
minutes at room temperature. The percentage 
of inhibition from each samples were plotted to 
the standard curve to obtain the enzyme activity 
calculation.  The enzyme activity (in units) per mg 
protein represented the specific activity of MnSOD 
enzyme. Concentration of protein was detected 
based on the plotting of samples absorbance 
at 280 nm to the bovine serum albumin (BSA) 
standard curve.12

Determination of ROS
Analysis of intracellular hydrogen peroxide 
using DCFH-DA
Hydrogen peroxide was analyzed by measuring 
the 2’,7’-dichlorodihydrofluorescein diacetate 
(DCFH-DA, molecular probes, USA). Intracellular 
peroxide would oxidize DCFH-DA to form the 
fluorescent compound 2’,7’-dichlorofluorescein 

(DCF). Fifty thousand T98G cells were washed 
and centrifuged to obtain cell pellets. Cell pellets 
were added to 20 µM of DCFH-DA in 500 μL 
PBS and incubated for 30 minutes at 37°C in 
the dark. The cell pellets were rinsed with PBS 
(2X), and intensity of fluorescence was detected 
using a spectrofluorometer (Perkin Elmer) with 
excitation at 485 nm and emission at 530 nm.13

 
Analysis of intracellular superoxide anion by 
dihydroethidium (DHE)
Dihydroethidium (DHE) was oxidized to ethidium 
in the presence of superoxide anion. Fresh 
Dihydroethidium/DHE (invitrogen) solutions 
were prepared by dissolving 2 μL of DHE stock 
solution (5mM) in 500 μL PBS, so the final 
concentration of DHE was 20 μM. Solutions 
containing DHE were protected from light before 
and during the experiments. Twenty thousand 
T98G cells were washed and centrifuged to 
obtain cell pellets. Cell pellets were diluted in PBS 
containing 20 µM of DHE and incubated for 30 
minutes at 37°C. The cells were washed with PBS 
(2x) and intensity of fluorescence was detected 
by a spectrofluorometer with excitation at 488 
nm and emission at 585 nm.14 

Cell viability using MTS assay (The CellTiter 
96® Aqueous Assay, Promega)
The CellTiter 96® Aqueous Assay is consists 
of solutions of a novel tetrazolium substance 
[ 3 - ( 4 , 5 - d i m e t h y l t h i a z o l - 2 - y l ) - 5 - ( 3 -
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium, inner salt; MTS(a)] and an electron 
coupling reagent (phenazine methosulfate; 
PMS). Ten thousand cells after MnSOD siRNA 
transfection were washed, and 120 µL of the 
combined MTS/PMS solution in PBS into each 
well were added. The plate was incubated for one 
hour at 37°C in a humidified, 5% CO2. Cell viability 
was detected by measuring the formazan product 
at 490 nm absorbance which was  proportional to 
the total sum of viable cells in culture.

Analysis of cell proliferation
T98G cell proliferation was analyzed using The Cell 
Proliferation ELISA, BrdU kit (Roche®) according 
to manufacturer’s protocol. Twenty thousand cells 
after MnSOD siRNA transfection were added with 
20 µL/well of BrdU and incubated for 24 hours. In 
this process, the BrdU as the pyrimidine analogue 
was integrated into the DNA of proliferating cells. 
The developed color was measured using ELISA 
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reader at 490 nm absorbance. This absorbance 
numbers were directly associated with the sum of 
DNA synthesis and represent the number of cells 
proliferation. 

Analysis of cytochrome c
After transfection, cells (1x105) were washed, 
trypsinized, and centrifuged to obtain cell 
pellets. The cell pellets were diluted in 300 µL 
of cell lysis buffer and incubated for one hour at 
room temperature, then they were centrifuged 
at 1,000x g for 15 minutes and aspirated the 
supernatant for cytochrome c measurement 
(Human Cytochrome c Quantikine ELISA kit, R&D 
System®) in accordance with the manufacturer’s 
protocol.

TUNEL analysis
The apoptosis was analyzed by measuring 
deoxyribonucleic acid (DNA) fragmentation 
using terminal deoxynucleotydil transferase 
dUTP nick end labeling (TUNEL) technology (in 
situ Cell Death Detection kit, POD) according to 
the manufacturer’s protocol. Fifty thousand T98G 
cells were plated in slide chamber one day before 
transfection. Post-transfection, the T98G cells 
were washed and fixed in 100 μL of fresh 4% 
para formaldehyde in PBS pH 7.4, then they were 
incubated for one hour at a room temperature. In 
addition, methyl green solution (2.5 mg in 500 μL 
buffer) was used in the counterstaining process. 
The apoptotic cells were characterized by the 
brown cells, which were then calculated by using 
statistical software cell counter.

Statistical analysis
All the treatment samples were compared and 
divided to control cells to get the ratio value, 
which were presented as a mean. The difference 
of statistical significance between groups was 
analyzed by the Student’s t test and Wilcoxon 
test using predictive analytics software (PASW) 
statistic 18 software. The statistical significance 
was set at p<0.05. 

RESULTS

 
The in vitro transfection of MnSOD siRNA inhibited 
the MnSOD expression not only at the level of 
mRNA, but also at the protein and specific activity 
(Figure 1A). The electrophoresis of real time 
RT PCR product showed that the band intensity 

of MnSOD-siRNA cells was shown to decrease 
compared to the control (Figure 1B). Obviously, 
this treatment significantly increased superoxide 
radical and slightly decreased hydrogen peroxide 
(Figure 2). Suppression of MnSOD expression 
in our research significantly reduced the cells 
viability (Figure 3), even significantly increased 

B)

Figure 1. MnSOD expression was presented as the ratio 
to control. The control was T98G cells without any treat-
ment. A) In vitro MnSOD-siRNA transfection significantly 
decreased not only at MnSOD mRNA level around 62.9% re-
duction (*p<0.05), but also at protein around 35.6% reduc-
tion (*p<0.05) and specific activity around 50.8% reduction 
(*p<0.01);  B) Electrophoresis reaL time RT PCR product: 1). 
Cells; 2). Cells + siRNA negative control; 3). Cells + MnSOD 
siRNA

 

 
Figure 2. Intraselullar reactive oxygen species (ROS) was 
presented as the ratio to control. The control was T98G cells 
without any treatment. Dihydroethidium (DHE) reflected su-
peroxide radical significantly (*p<0.01) increased in MnSOD-
suppressing cells compared to the negative control
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Figure 3. Cell viability and cell proliferation were presented 
as the percentage of ratio to control. The control was T98G 
cells without any treatment. Cell viability was significantly 
lower in MnSOD-suppressing cells (*p<0.05) compared to 
the negative control. MnSOD-suppressing cell proliferation 
was slightly decreased, but it is not statistically significant

 

 Figure 4. Apoptosis and cytochrome c were presented as 
the ratio to control. The control was T98G cells without 
any treatment. Fragmentation DNA by TUNEL analysis sig-
nificantly increased in MnSOD-suppressing cell (∗p<0.01) 
compared to the negative control. Cytochrome C slightly in-
creased in MnSOD-suppressing cells but it is not significant

 

 

 

 

 

 Figure 5. Microscopic TUNEL results (200X magnification). Apoptotic cells were characterized by dark brown cells A) positive 
control (cells + DNAse); B) negative control (cells + PBS); C) cells control (without treatment); D) cells + negative control siRNA; 
E) Cells + MnSOD siRNA

cells apoptosis (Figure 4). Cell proliferation also 
slightly decreased in MnSOD-siRNA transfected 
T98G cells; however, it was not statistically 
significant (Figure 3). Cytochrome c slightly 

increased in MnSOD-siRNA transfected T98G 
cells, but was not statistically significant (Figure 
4). Figure 5 shows the microphotograph results 
of cells apoptosis using TUNEL technique.

DISCUSSION

Our previous study showed that MnSOD mRNA 
expression in the high grade glioma cells from 
the glioma patients significantly increased 
compared to the low grade one.10 Several other 
studies showed that high expression of MnSOD 
in some cancer cells were correlated with 
resistance to the treatment, metastasis, and poor 
prognosis.4–9,15 Reddy et al16 identified several 
genes that regulate the degree of malignancy 
in glioblastoma multiforme. One of them is 
MnSOD that increased in most of primary GBM. 
Therefore, to further analyze the role of MnSOD in 
the high grade glioma, we suppressed the MnSOD 
mRNA expression using in vitro MnSOD-siRNA 
transfection. Indeed, glioblastoma multiforme 
T98G cell line was used for this research since 
the amount limitation of the tissues samples 
from glioma patient made it difficult to perform 
primary culture. We demonstrated that the in 
vitro transfection of MnSOD siRNA inhibited the 
MnSOD expression not only at the level of mRNA, 
but also at level of protein and specific activity.  

MnSOD catalyzes the dismutation of superoxide 
anion into hydrogen peroxide and water molecule.3 
Therefore, superoxide radical will increase when 
MnSOD is suppressed, as shown in our result. The 
inhibition of MnSOD mRNA expression obviously 
increases the DHE that reflects superoxide 
radical.17 On other hand, hydrogen peroxide as a 
product of MnSOD conversion will be decreased 
because the accumulation of superoxide radical is 
not converted into hydrogen peroxide due to lack 
of MnSOD. That reason was proved in our results 
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that DCFH-DA as a selective marker for hydrogen 
peroxide, lipid peroxidation, and hydroxyl17 
decreased in MnSOD-siRNA transfected cells. 
Teoh et al18 also demontrated that DCFH-DA in 
MnSOD-suppressing pancreatic cells was lower 
than in the negative control, which was similar 
with our results.

The suppression of MnSOD expression 
significantly decreased the survival rates of T98G 
cells which was identified by the decreasing 
cells viability and the increasing apoptosis. 
Similar result was also found by Kuninaka et al19 
which showed that cell viability in the MnSOD-
suppressing colorectal cancer cells was lower 
than in the negative control. Moreover, the 
study demonstrated that suppression of MnSOD 
activity on colon cancer cells increased the 
apoptosis induced by radiation, hyperthermia, 
and doxorubicin drug. Otherwise, upregulation of 
MnSOD in esophageal cancer cells was associated 
with apoptosis resistance.9 Mechanism of 
increasing apoptosis in MnSOD-suppressing 
cells was probably due to the increasing of 
superoxide radical. Hileman et al20 suggested that 
SOD inhibition could be used for inhibiting the 
grow rate of cancer cells due to accumulation of 
superoxide radical that cause cell death. 

The augmentation of ROS leads to increase the 
permeability of mitochondria outer membrane. 
Therefore, Cytochrome c will be released 
from mitochondria inter-membrane space 
into cytosol. Cytochrome c binds with Apaf-1 
forming apoptosome. Apoptosome formation will 
activate caspase-9, which causes cascade caspase 
activation to a cell death.21 Cell proliferation 
slightly decreased in MnSOD-suppressing cells, 
but it was not statistically significant. Decreased 
in MnSOD-suppressing T98G cell proliferation in 
our research probably was caused by superoxide 
radical accumulation. That condition may activate 
the JNK signaling cascade thereby cell division 
stop.22 The increase of superoxide radical also 
inhibites human aortic endothelial and rat 
stellate cells.23–24 Nevertheless, the accumulation 
of superoxide radical in this research clearly 
causes more apoptosis than in cells proliferation 
inhibition.  

This result is still limited at the level in vitro 
study which has not yet represented the real of 
high grade glioma condition. Nevertheless, the 

impact of this research has promising therapeutic 
potential for glioma patients. Indeed, further 
studies are required with in vivo MnSOD-siRNA 
transfection in animals with glioblastoma 
multiforme to ensure the role of MnSOD on glioma 
cell survival as the early step to do MnSOD-siRNA 
transfection for the therapy of glioma patients. 
Probably, intra-tumor transfection by injecting to 
the tumor site directly can be chosen to make it 
selective for tumor cells.

We conclude that the suppression of MnSOD 
expression causes a significantly decreased 
glioblastoma multiforme T98G cell survival 
associated with the increase of cell apoptotic. 
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ABSTRAK

Latar belakang: Ulkus diabetes merupakan kondisi dengan 
patofisiologi kompleks yang  disertai gangguan penyembuhan 
luka dan sering memerlukan amputasi. Penelitian ini bertujuan 
mengetahui efektivitas terapi kombinasi laserpunktur dan 
perawatan luka konvensional terhadap penyembuhan ulkus 
kaki diabetik.

Metode: Uji klinis acak tersamar ganda dilakukan terhadap 
36 pasien ulkus diabetik di Poliklinik Metabolik Endokrin 
Rumah Sakit Cipto Mangunkusumo pada bulan Mei-Agustus 
2015. Tindakan laserpunktur atau sham dilakukan pada 
titik LI4 Hegu, ST36 Zusanli, SP6 Sanyinjiao, dan KI3 Taixi 
bilateral serta penyinaran pada ulkus dua kali seminggu 
selama empat minggu. Nilai median penurunan luas luka 
(minggu 2–1, minggu 3–1, minggu 4–1) dibandingkan pada 
kedua kelompok dan dianalisis dengan uji Mann -Whitney.

Hasil: Median luas luka awal adalah 4,75 (0,10–9,94) cm2 
dan 2,33 (0,90–9,88) cm2 berturut-turut pada kelompok 
laserpunktur dan kelompok Sham (p=0,027). Nilai median 
penurunan luas luka pada minggu 2–1 adalah -1,079 
(-3,25 sampai -0,09) vs -0,36 (-0,81 sampai -1,47) cm2, 
(p=0,000); minggu 3–1 adalah -1,70 (-3,15 sampai -0,01) 
vs -0,36 (-0,80 sampai -0,28) cm2, (p=0,000); dan minggu 
4–1 adalah -1,22 (-2,72 sampai 0,00) vs -0,38 (-0,74 sampai 
-0,57) cm2, (p =0,012).

Kesimpulan: Terapi laserpunktur efektif mempercepat 
penyembuhan ulkus kaki diabetik.

ABSTRACT

Background: Impaired wound healing is a common 
complication of diabetes. It has complex pathophysiologic 
mechanisms and often necessitates amputation. Our study 
aimed to evaluate the effectiveness of combined laser-
puncture and conventional wound care in the treatment of 
diabetic foot ulcers.

Methods: This was a double-blind controlled randomized 
clinical trial on 36 patients, conducted at the Metabolic 
Endocrine Outpatient Clinic, Cipto Mangunkusumo Hospital, 
Jakarta, between May and August 2015. Stimulation by 
laser-puncture (the treatment group) or sham stimulation 
(the control group) were performed on top of the standard 
wound care. Laser-puncture or sham were done on 
several acupuncture points i.e. LI4 Hegu, ST36 Zusanli, 
SP6 Sanyinjiao and KI3 Taixi bilaterally, combined with 
irradiation on the ulcers itself twice a week for four weeks. 
The mean reduction in ulcer sizes (week 2–1, week 3–1, week 
4–1) were measured every week and compared between the 
two groups and analyzed by Mann-Whitney test.

Results: The initial median ulcer size were 4.75 (0.10–9.94) 
cm2 and 2.33 (0.90–9.88) cm2 in laser-puncture and sham 
groups, respectively (p=0.027). The median reduction of 
ulcer size at week 2–1 was -1.079 (-3.25 to -0.09) vs -0.36 
(-0.81 to -1.47) cm2, (p=0.000); at week 3–1 was -1.70 (-3.15 
to -0.01) vs -0.36 (-0.80 to -0.28) cm2, (p=0.000); and at week 
4–1 was -1.22 (-2.72 to 0.00) vs -0.38 (-0.74 to -0.57) cm2, 
(p=0.012).

Conclusion: Combined laser-puncture and conventional 
wound care treatment are effective in accelerating the 
healing of diabetic foot ulcer.
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Diabetic foot ulcer (DFU) is a complicated 
problem and causes long-term impacts on 
morbidity, mortality, and quality of life.1,2 Unlike 
other chronic ulcers, DFU often becomes more 
problematic due to major changes in diabetic 
status such as neuropathy and vascular disease.3 

In DFU, there is a decrease in wound strength, 
impaired angiogenesis, and poor wound 
contraction. Disruption of clot formation, 
disregulation of inflammatory phase, as well as 
prolonged and excessive inflammatory response 
are found in DFU.4,5 Delayed healing DFUs are 
resistant to conventional treatment.6 Among 
recent methods in improving wound healing 
process is the use of low-level laser therapy 
(LLLT). In-vitro irradiation by LLLT has shown a 
favorable cell response, including irradiation of 
diabetic cells.7

Laser-puncture irradiation uses energy of 20 W/
cm2, a value equivalent to the effect of stimulation 
with acupuncture needles,8 so that stimulation 
of acupuncture points by a needle or laser beam 
would result in an equivalent effect.8,9 Quah-Smith 
et al10 indicated that laser-puncture stimulates 
nerve fibers A-β and non-nociceptive C, while 
needle acupuncture stimulates the activity of the 
nerve fibers A-β, A-δ and C (nociceptive and non-
nociceptive) that activates precentral gyrus.10  

Application of laser-puncture for wound healing 
would be shorter in time compared to conventional 
acupuncture.9–11 However, clinical studies on 
the effects of laser-puncture in promoting ulcer 
repair have never been conducted in Indonesia. 
Therefore, the objective of our study is to evaluate 
the effectiveness of combined laser-puncture 
and conventional wound treatment compared 
to sham laser-puncture and conventional wound 
treatment on the healing of diabetic foot ulcers. 

METHODS

This was a double-blind randomized controlled 
trial on diabetic foot ulcer at the Metabolic 
Endocrine Outpatient Clinic, Cipto Mangunkusumo 
National Central General Hospital Jakarta 
between May and August 2015. The protocol of this 
study has been approved by the Ethics Committee 
of the Faculty of Medicine, Universitas Indonesia, 
Cipto Mangunkusumo Hospital (FKUI-RSCM) 

(No. 355/UN2.F1/ETHICS/2015). Permission in 
taking the data was obtained from the Research 
Division of Cipto Mangunkusumo Hospital (No. 
LB.02.01/X.2/302/2015). Written informed 
consent was obtained from each subject before 
participating the study. 

The subjects in this study were recruited by 
consecutive sampling and were randomized into 
treatment (laser puncture) and control (sham 
acupuncture) groups. Inclusion criteria were 
male or female subjects aged between 18 and 75 
years old, with well to moderately controlled type 
2 diabetes as confirmed by HbA1c, level, ankle 
brachial index (ABI) of 0.9–1.3, and had diabetic 
foot ulcer. The diagnosis of diabetic foot ulcer was 
based on perfusion, extension, depth, infection, 
sensation (PEDIS) classification12 (perfusion 
grade 1 & 2, the extent ≤10 cm2, the depth of grade 
1 & 2, infection  grade 1 & 2, sensory grade 1 & 2) 
and the subjects were willing to follow the study 
schedule as well as to sign the informed consent 
form. Exclusion criteria were any conditions 
that require surgical intervention at the site of 
laser-puncture irradiation, history of malignant 
tumors, irradiation in the abdominal area for 
pregnant women, history of untreated epilepsy, 
irradiation on the retina, and the subject refused 
to participate in the study. Subject missing 
two consecutive laser-puncture therapy were 
dropped out from the study.

Sample size calculation was performed based on 
formula for two group comparison. The sample 
size needed for each group was 16 subjects. After 
an adjustment with anticipation for drop out, 18 
subjects were recruited for each group. 

Procedures
Measurement of ulcer was performed by the 
nurses at the Metabolic Endocrine Outpatient 
Clinic who had been trained for wound care 
management and had no conflict of interest in 
the study. After cleansing the ulcers with 0.9% 
saline solution, the subjects who met the criteria 
would be informed about the study and asked to 
sign informed consent form if they were willing 
to participate. Subjects were then subjected to 
history-taking (age, gender, health insurance, 
education, employment, and duration of diabetes, 
ulcer duration, causes of ulcers, ulcers locations), 
physical examination (general condition, 
consciousness, blood pressure, pulse, respiratory 
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rate, temperature), foot and ulcer examinations 
(in accordance with the classification of PEDIS on 
inclusion criteria and ankle brachial index (ABI)), 
laboratory examinations (HbA1c, fasting-and two 
hours post-prandial blood glucose), and ulcer 
photo documentations. 

Characteristics of ulcer based on PEDIS 
classification
Determination of PEDIS classification for 
measuring ulcer carracteristics are as follows.12 
Degree of perfusion was classified as grade 1 and 
2, where grade 1 showed no symptoms or sign of 
peripheral arterial disease (PAD) in the affected 
foot, in combination with palpable dorsal pedal 
and posterior tibial artery, while grade 2 showed 
symptoms or sign of PAD, but not of critical limb 
ischemia. The extent of the wound should be ≤10 
cm2 as measured after debridement. The depth of 
wound or tissue loss was classified as grade 1 with 
superficial full-thickness ulcer, not penetrating 
any structure deeper than the dermis, and grade 
2 was deep ulcer, penetrating below the dermis to 
subcutaneous structures, involving fascia, muscle 
or tendon. Infection category was defined as 
grade 1 when no symptoms or sign of infection, 
and grade 2 that involved infection of the skin and 
subcutaneous tissue. In sensation category, this 
study assign sensation category as grade 1 when 
no loss of protective sensation on the affected 
foot, and grade 2 with loss of protective sensation 
on the affected foot.12 However, no information on 
the cause of the loss of protective sensation, nor 
the severity of the sensory loss were obtained. 

Ulcer measurement
Healing of each ulcer was evaluated by digital 
photography. Ulcer area in each photograph was 
then measured using ImageJ® software. For this 
analysis, the edge of each ulcer, i.e. the junction 
between full thickness skin and the ulcer was first 
delineated, and then the computer automatically 
computed the area of each ulcer. Repeated 
measurements were performed on a weekly basis 
for four weeks, and the reduction of ulcer area 
was compared between the treatment group and 
the control group. 
 
Treatment
Subjects in the treatment group received 
combined laser-puncture and conventional 
wound care, while those in the control group 
received sham laser-puncture combined with 

conventional wound care. The laser-puncture on 
acupuncture points was performed according to 
stimulation method using laser pen instrument of 
low-level diode laser (MicroPAD Gl+™) with 630 
nm wavelength, red light, resonance mode, power 
100 mW, at dose of 4 Joule for one minute with 
contact technique. In addition, low-level laser 
therapy stimulation on diabetic ulcer was done by 
a stimulation method using laser pen instrument 
of low-level diode laser (MicroPAD Gl+™) on the 
ulcer site by non-contact scanning technique, 
i.e. the distance between the tip of laser pen and 
the tissue was maintained at 5 mm. The laser 
pen was then guided by hand to stimulate all of 
wound tissue. The duration of laser radiation for 
the wound on the foot depended on the extent of 
wound, i.e. wound area of ≤3 cm2 required two 
minutes and 55 seconds of treatment; while for 
the wound area of 4–6 cm2, the treatment was 
conducted for five minutes and one second, and 
for the wound area of 7–9 cm2, eight minutes and 
five seconds were necessary. For the subjects in 
the control group, the laser pen instrument was 
directed on the site of diabetic foot ulcer and 
the instrument was attached to the acupuncture 
points, i.e. the LI4 Hegu, ST36 Zusanli, SP6 
Sanyinjiao and KI3 Taixi points; however, the laser 
was not activated. Laser-puncture therapy was 
performed twice a week for eight times during 
the four weeks of therapy.

For the purpose of safety, all patients were 
instructed to wear safety goggles as well as the 
researcher. Since LLLT provides no sensory 
cues such as thermal or acoustic effect, wearing 
goggles also blinded the patients to the procedure 
of LLLT at the same time. 

Statistical analysis
Comparisons of paired numerical variables with 
normal distribution were done using paired T 
test, or Wilcoxon test when data distribution is 
not normal. The difference of wound area each 
week were analyzed with Mann Whitney test. All 
statistical procedure were conducted using SPSS 
11.5 software. 

RESULTS

This study was conducted on 36 patients with 
diabetic foot ulcers who met the inclusion and 
exclusion criteria. Subjects were randomly divided 
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into two groups of 18. Subjects participated in the 
study for four weeks, and no subject dropped out 
until the study completed.

Subjects characteristics
The mean age of the study subjects was 55 years 
old and most of them (52.83%) were female. 
HbA1c, fasting blood glucose and two hour 
post-prandial glucose showed that both groups 
were well to moderately controlled diabetics 
(Table 1).

Most of subjects had diabetic foot ulcer for 
less than three months at the time of entering 

Characteristics of 
subjects

Treatment 
group

(n=18)

Control  
group

(n=18)
Total

Age (years), mean 
(SD)

53
(99.72)

57
(14.81)

55.44
(12.74)

Gender
Male, n (%) 12

(67)
5

(28)
17

(47%)
Female, n (%) 6 

(33)
13

(72)
19

(53)

Glycemic control
HbA1c, median 
(range)

7.44
(5.9–7.9)

6.75
(5.7–7.9)

FBG, median 
(range)

116
(63–129)

114
(85–125)

PPBG, mean 
(SD)

153.67
(15.80)

156.06
(12.84)

Table 1. Characteristics of subjects

FBG= Fasting blood glucose; PPBG= 2-hours post-prandial 
blood glucose

Characteristics of ulcer
Treatment 

group
(n=18)

Control  
group

(n=18)
p

Duration of ulcer 0.06
<3 months, n (%) 15 (83) 11 (61)
>3 months, n (%) 3 (17) 7 (39)

Cause of ulcer
Mechanical, n (%) 5 (28) 5 (28)
Thermal, n (%) 2 (11) 2 (11)
Spontaneous, n (%) 11 (61) 11 (61)

Location of ulcer 0.04
Dorsal, n (%) 9 (50) 4 (22)
Plantar, n (%) 9 (50) 14 (78)

Table 2. Characteristics of diabetic foot ulcer of subjects

Wound area (cm2), Median (min-max)
Treatment group Control group

Week 1 4.75 (0.10–9.94) 2.33 (0.90–9.88)
Week 2 3.3(0.01–6.75) 2.28(0.70–9.32)
Week 3 1.76 (0.00–4.31) 1.88 (0.57–8.79)
Week 4 0.24 (0.00 –2.54) 1.25 (0.00–8.11)

Table 3. The comparison in median wound area every week 
between the treatment group and the control group
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the study. Spontaneous ulcers appeared in 22 
subjects, followed by mechanical trauma and 
thermal trauma as the cause of diabetic foot 
ulcer. There was a significant difference in ulcer 
location (p=0.041), with plantar side as the most 
prominent location. 

In this study, criteria of perfusion was represented 
by the median value of ankle brachial index (ABI) 
that was 1.09 (ranged 0.93-1.23). Mann Whitney 
test showed no significant difference between 
the treatment group and the control group in 
the depth, infection, and sensory (p=0.897) 
categories.

Figure 1. Location of acupuncture points based on the World 
Health Organization standard acupuncture point locations 
in the Western Pacific region. 2008. A. ST26 Zusanli. B. SP6 
Sanyinjiao. C. LI4 Hegu. D. KI3 Taixi
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Evolution of wound size
Mann Whitney test showed a significant difference 
in initial wound size between the treatment group 
{4.75 cm2 (0.10–9.94)} compared to the control 
group {2.33 cm2 (0.90–9.88)} (p=0.027) (Table 2). 
However, the wound in the treatment group healed 
faster and at the end of the study, the wound in the 
treatment group {0.24 cm2 (0.00–2.54)} became 
significantly smaller compared to the control 
group {1.25 cm2 (0.00–8.11)}. Figure 2 shows that 
the weekly reduction of wound area is consistently 
higher in the treatment group compared to the 
control group. No adverse effect of any kind was 
reported as a result of the treatment.

DISCUSSION

Assessment of diabetic foot ulcers in this study was 
based on PEDIS classification, where perfusion 
assessment categories represented by ABI values 
as well as on the categories of depth, infection, 
and sensation between the two groups showed 
no significant difference. This classification was 
choosen because it is routinely used to classify 
DFU at the Metabolic Endocrine Outpatient Clinic, 
Cipto Mangunkusumo National Central General 
Hospital, Jakarta, and this classification is also 
suggested by the International Working Group of 
the Diabetic Foot (IWGDF).

Most of the subjects in this study were unemployed 
and used government insurance to pay the DFU 
care. The frequencies of wound care covered by 
the insurance were only twice a week, so this 
study adjusted the timing of therapy according to 
this regulation in an effort to maintain compliance 
of the study subjects. Most of the subjects were 
female, with the mean of age 55 years and worked 
as housewives. A study conducted by Wibowo13 also 
showed the same result, that most patients found in 
the Outpatient Clinic of Metabolic Endocrine were 
females and worked as housewives.13 This data was 
essential because when a patient needed to increase 
the frequency of wound care, they had to pay for the 
treatment. Therefore, laser-puncture was expected 
to be an adjunct therapy in conventional wound 
care, in order to accelerate wound healing. 

In this study, the subject characteristics (age and 
gender) showed no significant difference between 
the treatment group and the control group. Thus, 
in these terms, the groups could be regarded as 
equal. A dissertation by Waspadji14 found some 
of the factors influenced the occurrence of DFU 
including lower education (OR=2.29, p=0.016) 
and low socio-economic conditions (OR=2.64, 
p=0.005). These conditions were associated 
with less knowledge about diabetes and its 
complication prevention, also less financial 
capacity to seek proper treatment.14 In this study, 

 

 

Wound area reduction

0

0.2

0.4

0.6

0.8

0.1

-1.2
-1.079

-0.36
[*

-1.7 [

-0.36

*

-1.22

-0.38

Treatment group Control group
-1.4

-1.6

-1.8

Figure 2. Median of wound area reduction in treatment and control group. *p<0.05 treatment vs control group
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the conventional wound care obtained by subjects 
at the hospital was only twice a week, and subjects 
should be able to treat the ulcer by themselves at 
home. In order to maintain proper wound care, 
education should be shared with family members 
caring for the subjects at home, especially for the 
subjects with a history of low education. Another 
characteristic of subjects was glycemic control 
that was categorized as good and moderate based 
on the value of HbA1c, fasting blood glucose, and 
two-hour-post-prandial glucose, which results 
did not differ significantly between the two 
groups. Christman et al15 specifically proved that 
for every 1.0% increase in HbA1c value, the rate 
of healing ulcer area decreased daily by 0.028 
cm2/day; thus metabolic factor also influenced 
the rate of wound healing.

In this study, the characteristics of ulcer duration 
and location of ulcers in diabetic foot ulcers 
showed no significant difference between the 
two groups. The most common cause of ulcer 
emergence in this study was spontaneous, which 
could be related to the most common etiology of 
diabetic foot ulcers that is neuropathy.16 Another 
cause of ulcer emergence was sensory loss16 
that led to thermal and mechanical injuries. 
The most prominent side of ulcer location was 
plantar side, but in this study, the total reduction 
in ulcer area was not affected by the location of 
the ulcer. Mechanical controls also affected the 
speed of ulcer healing because it aimed in resting 
the injured leg. Therefore, the foot could avoid 
constant pressure when walking.17 Although 
plantar side was the location of most ulcers, there 
were still subjects that did not rest the injured leg 
side, which might be due to shyness or financial 
limitation to buy a walking aid. In addition, initial 
wound size was significantly different, in which 
the treatment group showed larger wound areas. 

The result of this study after intervention showed 
a reduction in median wound area from the initial 
measurement, on the second and third week 
until the final measurement. On the initial wound 
measurement, the median of the treatment group 
was larger than the control group (p=0.003). 
However, median wound size of the treatment 
group was smaller compared to the control 
group at the end of the measurement. It can be 
explained by the difference of wound area that 
measured every week. The velocity of wound 
healing was faster in the treatment group than the 

control group. Therefore, it could be concluded 
that wound healing was much faster under laser-
puncture compared to sham puncture.

The results of this study differed from the study of 
Wibowo13 which showed no significant difference 
between the two groups until fifth weeks of 
treatment. The present study used similar 
intervention as used by Wibowo13 i.e. with the 
frequency of twice a week. However, in our study 
the radiation was not only limited to ulcer area, but 
also to the acupuncture points including the LI4 
Hegu, ST36 Zusanli, SP6 Sanyinjiao, and KI3 Taixi 
points bilaterally. Therefore, we can conclude that 
the addition of acupuncture points was effective 
in accelerating the healing of diabetic food ulcer.

Kaviani et al18 conducted a preliminary study in 23 
subjects randomized to receive LLLT therapy (685 
nm, energy density of 10 J/cm2, 200 sec, power 
density 50 mW/cm2) and conventional therapy, 
six times per week for at least two successive 
weeks and then every other day up to complete 
healing with non-contact irradiation technique. 
The results accessed on the fourth week showed 
that the wound size was significantly smaller in 
the group of LLLT. After 20 weeks, there were 
eight subjects who had complete healing in 
LLLT group, whereas it was only three subjects 
in the placebo group.18 Our treatment time was 
limited by the regulations of insurance. Taking 
into account the possible difficulties of subject’s 
compliance, we decided to provide therapy twice 
a week. Although the total of our treatment time 
was only eight sessions in four weeks, our results 
showed that laser-puncture played a significant 
role in accelerating the healing of DFU.

A randomized clinical trial by Minatel et al19 also 
provided evidences that a twice-weekly radiation 
showed significant results in the treatment group 
with increased healing time for diabetic foot 
ulcer as much as 79.2% and a 56% increase of 
granulation in the treatment group. On the 90th day, 
58.3% subjects in the treatment group reached 
complete healing, and 75% subjects had 90-100% 
healing.19 Ulcer area and the area of granulation in 
the study of Minatel et al19 was measured using 
ImageJ software, the same software that was used 
in our study. However, the area of granulation 
was not included as an outcome in our study even 
though this variable can be used to measure tissue 
repair by exploring the relationship between the 
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rate of tissue granulation and wound closure 
rate, and this fact was a limitation of our study. 
Moreover, both studies could not measure or 
determine ulcer volume even though by digitally 
and computerized photograph to obtain precise 
computation of ulcer sizes. Therefore, further 
studies is needed to assess these variables.

A case report conducted by Kazemi-Khoo20 had 
shown that a radiation on LI11 Quchi, LI6 Pianli, 
SP6 Sanyinjiao, PC6 Neiguan, ST36 Zusanli and 
GB34 Yanglingquan acupuncture points provided 
a complete healing after an average of 19 times 
treatment on seven subjects. Based on the report, 
the wound healed completely in three months, 
which means with higher frequency of therapy. 
Moreover, they also used various intervention 
methods such as shower laser, intravenous laser, 
and laser-puncture.20 In addition, laser tools 
used by Kazemi-Khoo20 had also more variables 
in dealing with these cases, including the use of 
intravenous laser, which required high caution, 
and was not available in our study.

Kajagar et al6 had performed an intervention 
to 68 patients with diabetic foot ulcer every 
day for 15 days, and they found a significant 
difference between the treatment group and the 
control group regarding the mean reduction of 
ulcer area. All ulcers in both groups belonged 
to Meggitt-Wagner grade I and had a depth of 5 
mm, so the ulcers were superficial and did not 
involve tendon.6 However, in our study, we used 
PEDIS classification for ulcer characteristics and 
to categorize the grading of ulcer depth, we used 
grade 1 and 2 which involved not only superficial 
ulcer, but also muscle and tendon. The ulcer size 
in the study by Kajagar et al6 was larger than 
our study which is 6x6 cm2 with the duration of 
exposure of 2–4J/cm2 at 60 mW, 5 kHz. This result 
showed that LLLT was an effective modality to 
enhance wound healing in patients suffering 
from diabetes and could be used as an adjunct 
to conventional mode of treatment for healing of 
diabetic wounds.

One of the reasons of the point selection is based 
on the etiology of diabetic foot ulcers, which are 
neuropathy, ischemia, and neuro-ischemia that 
can affect healing. Yotsu et al21 showed that the 
most common cause of DFU is neuropathy, and 
this study was done in 73 DFU patients. This 
finding is one of the reasons for researchers to 

choose the acupuncture points that have a role 
on diabetic neuropathy. Based on a systematic 
review by Chen et al22 acupuncture points most 
often used in dealing with diabetic neuropathy are 
ST36 Zusanli, GB34 Yanglingquan, SP6 Sanyinjiao, 
KI3 Taixi on the lower extremities, whereas in the 
upper limb are LI11 Quchi, LI4 Hegu, SJ5 Waiguan, 
and PC6 Neiguan. Kim et al23 conducted another 
systematic review on several experimental 
studies to see the effect of electro-acupuncture 
on neuropathic pain. This study showed that 
stimulation of acupuncture points ST36 Zusanli 
and SP6 Sanyinjiao could activate μ and δ opioid, 
GABA-ergic, cholinergic, and 5-HT3 serotonergic 
receptors in the central nervous system, which not 
only played a role in various areas of pain,23 but 
also in the cellular mechanisms of laser-puncture 
on wound healing.4 In addition, the stimulation 
on ST36 Zusanli and SP6 Sanyinjiao acupuncture 
points may affect connective tissue through 
mechanical forces transferred to the extracellular 
matrix. Using the extracellular matrix (ECM), the 
mechano-tranduction can be translated from the 
acupuncture points, which involves local tissues 
and cells. Cells in the local tissues that have 
received mechano-transduction induce various 
kinds of nitrite oxide (NO) production that can 
cause changes in systemic and local circulation.6 

The ST36 and SP6 points have also been proven 
to have a role in suppressing the production 
of various inflammatory cytokines such as 
interleukin-6 (IL-6) and interleukin-10 (IL-10) 
and in stimulating endogenous antioxidants, 
superoxide dismutase (SOD), and glutathione 
peroxidase (GPx).24 Reduced inflammation 
and stress oxidative process can also suppress 
the production of proteinase such as matrix 
metalloproteinase (MMP).25

Stimulation of acupuncture point LI4 Hegu 
was shown to affect microvascular perfusion 
and significantly regulate body’s blood flow as 
described by Huang et al26 Moreover, Peplow et 
al27 showed the effect of stimulation of point KI3 
Taixi, which could lower blood sugar and improve 
insulin sensitivity, and affect blood flow in the 
feet. The study by Chen et al22 revealed another 
role of KI3 Taixi point that affected sensory nerve 
conduction velocity, as well as in motor peroneal 
and median calf nerves in cases of diabetic 
neuropathy. Moreover, the stimulation by  laser-
puncture on LI4 Hegu and KI3 Taixi points also 
have anti-inflammatory effects that may help in 
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accelerating wound healing. In addition, there 
is supression of inducible nitric oxide synthase 
(iNOS) production and increase in production 
of neuronal nitric oxide synthase (nNOS) and 
endothelial nitric oxide synthase (eNOS).6,28,29 The 
production of nNOS and eNOS has a positive role 
in NO production, which causes vasodilatation 
and increases blood circulation that may lead to 
acceleration of wound healing.6

The limitations of our study were the absence 
of biomarker examination that can support 
patophysiology and mechanism of action of 
the acupuncture. Therefore, further studies are 
needed to address these issues into consideration. 
Longer study period is also necessary to monitor 
complete healing in all study subjects of diabetic 
foot ulcer.

In conclusion, the combined laser-puncture and 
conventional wound care treatment was effective 
in accelerating the healing of diabetic foot ulcer.
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ABSTRAK

Latar belakang: Berbagai penelitian mengenai perbedaan 
karakteristik antara pasien yang bertahan hidup dan meninggal 
karena ARDS sudah banyak dilaksanakan di seluruh dunia, 
akan tetapi masih sedikit penelitian yang berasal dari negara 
berkembang. Tujuan penelitian ini mengetahui karakteristik 
klinis pasien ARDS yang bertahan hidup selama perawatan di 
rumah sakit.

Metode: Penelitian ini menggunakan desain prospektif dan 
observasional yang dilaksanakan di Jakarta mulai dari Oktober 
2015 hingga April 2016. Data primer didapatkan dari pasien 
ARDS (berdasarkan definisi Berlin) yang dirawat di IGD, ICU, 
HCU, ICCU, dan semua bangsal perawatan. Pasien diikuti 
perkembangannya sampai mereka keluar dari rumah sakit. 
Analisis data hanya dilakukan pada pasien yang bertahan hidup 
selama perawatan. Analisis deskriptif dilakukan menggunakan 
SPSS 21.0.

Hasil: Sebanyak 43 pasien bertahan hidup selama jangka 
waktu penelitian. Mayoritas pasien adalah laki-laki (53,5%), 
berusia kurang dari 65 tahun (69,8%), mengalami ARDS ringan 
(62,8%), onset dini (55,8%), dan disebabkan oleh sepsis (97,7%). 
Mayoritas memiliki komorbiditas (74,4%), skor APACHE II <20 
(77,3%) dengan rata-rata 15,6±4,8, rata-rata albumin 2,9±0,6 
dan median procalcitonin 3 (0,1-252.3).

Kesimpulan: Profil klinis pasien ARDS yang bertahan hidup 
dalam penelitian ini hampir sama dengan pasien pada penelitian 
lain yang dilaksanakan baik di negara berkembang maupun 
negara maju.

ABSTRACT

Background: While a good deal of research on characteristic 
the different characteristics between surviving and dying 
patient with ARDS has been conducted globally, such research 
is scarce in developing countries. This study aimed to obtain 
clinical profile of ARDS survivors during hospitalization.

Methods: This was a prospective, observational study 
conducted at a tertiary hospital in Jakarta from October 
2015 to April 2016. Primary data was collected from ARDS 
patients based on Berlin Definition admitted to emergency 
room, ICU, HCU, ICCU, and all other wards. The patients were 
followed until they discharged. We only included survivors 
on the analysis. Descriptive analysis was done using SPSS 
21.0.

Results: A total of 43 patients were survived during study 
period. The majority were below 65 years of age (69.8%) 
and were male (53.5%). ARDS was mainly mild in severity 
(62.8%) and early onset (55.8%). Sepsis was the most 
common causes of ARDS (97.7%). Most of the patients had 
comorbidities (74.4%). Majority of the patients had APACHE 
II score <20 (77.3%) with mean 15.6±4.8. The mean of 
albumin was 2.9±0.6 and the median of procalcitonin was 3 
(0.1-252.3.

Conclusion: The clinical profile of ARDS survivors in our 
study were mostly similar with other studies conducted in 
developed and other developing countries.
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Acute respiratory distress syndrome (ARDS) is 
an acute inflammatory lung injury, characterized 
by increased pulmonary   capillary endothelial 
cells and alveolar epithelial cells permeability 
leading to respiratory failure in the absence of 
cardiac failure.1 ARDS may arise from sepsis and 
non-sepsis causes.2 Despite recent advances in 
treatments, overall mortality rate remains high 
ranging from 25 to 49%.3 Death within 72 hours 
of admission is mainly caused by the condition 
that caused ARDS. Meanwhile after 72 hours of 
admission, nosocomial pneumonia and sepsis 
were the most common cause of death.4, 5 

While a good deal of research on different 
characteristics between surviving patients and 
dying one has been conducted globally, such 
research is scarce in developing countries. The 
aim of this study was to obtain clinical profile 
of patients with ARDS who survived during 
hospitalization at a tertiary hospital in Jakarta. 

METHODS

This was a prospective, observational study 
conducted in emergency room, intensive care 
unit (ICU), high care unit (HCU), intensive 
coronary care unit (ICCU) and all other wards at a 
tertiary hospital in Jakarta from October 2015 to 
April 2016. All patients admitted with ARDS were 
followed until they discharged. The inclusion 
criteria were as follows: (1) diagnosed as ARDS 
based upon Berlin definition 2011, (2) age 18 
years and older. The exclusion criteria was death 
during hospitalization. The protocol of this study 
has been approved by Medical Ethics Committee 
od Universitas Indonesia (No. 998/UN2.F1/
ETIK/2015).

Variables and measurement
The demographic characteristics included age 
and gender. The clinical characteristics included 
etiology of ARDS, ARDS severity, onset of ARDS, 
days from admission to ARDS onset, duration 
of mechanical ventilation prior to ARDS, 
comorbidity, Acute Physiology and Chronic Health 
Evaluation (APACHE) II score, length of stay, and 
mean arterial pressure. The laboratory result 
included hemoglobin (Hb), white blood cells 
(WBC), platelet count, aspartate transaminase 
(AST), alanine transaminase (ALT), albumin, 
random blood glucose, blood urea nitrogen 

(BUN), serum creatinine, ratio of arterial oxygen 
partial pressure to fractional inspired oxygen 
(PaO2/FiO2 ratio), pH, partial pressure of carbon 
dioxide in arterial blood (PaCO2), partial pressure 
of oxygen in arterial blood (PaO2), Na, K, Cl, and 
procalcitonin. 

ARDS was defined as a precipitant of lung injury 
or development of new or worsening respiratory 
symptoms within one week, in which the presence 
of bilateral infiltrates on a chest radiograph and 
pulmonary edema was not caused by cardiac 
problem. The severity of ARDS was categorized 
based on the degree of hypoxemia: mild (PaO2/
FiO2 201-300 mmHg), moderate (PaO2/FiO2 
101-200 mmHg), and severe (PaO2/FiO2 ≤100 
mmHg).6 

The etiology of ARDS was categorized into sepsis 
and non-sepsis causes. Sepsis was diagnosed 
if there were at least two of the following 
symptoms: body temperature >38° C or <36°C, 
heart rate >90x/minute, respiratory rate >24x/
minute or PaCO2<32 mmHg, leucocyte count 
>12,000 cells/mm3 or <4,000 cells/mm3or 
>10% immature form, and definite source of 
infection.2 Non-sepsis condition may arise 
from large burn, repeated transfusion, emboli, 
acute pancreatitis, severe trauma, drowning, 
inhalation of drug, lung contusion prior to 
ARDS.2 

Early onset ARDS was defined as ARDS developing 
during the first 48 hours after hospital admission. 
Comorbidity was defined by documented clinical 
diagnosis at the end of hospitalization. Its category 
included diabetes mellitus, chronic kidney 
disease, systematous lupus erythematous (SLE), 
liver cirrhosis, cerebrovascular disease (CVD), 
and acquired immune deficiency syndrome 
(AIDS). The APACHE II score is a measure of 
severity of disease and used to assess risk of in-
hospital mortality.7 It was calculated on the first 
24 hour of ARDS and categorized into <20 and 
≥20. 

Statistical analysis
Data was analyzed using SPSS (SPSS Inc., Chicago, 
IL, USA) program version 21.0. For qualitative 
variables, a descriptive analysis was done 
and presented as frequencies (percentage). 
Frequency of quantitative variable was calculated 
and represented using mean±SD or median 
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(interquartile range/IQR) if the data was not 
normally distributed.

RESULTS

Demographic, clinical characteristics, and 
laboratory result of the patients are listed in 
Table 1, 2, and 3 respectively. There were 43 
patients who survived of ARDS during the study. 
The majority were below 65 years old (69.8%) 
and were male (53.5%).

The clinical characteristics that have been 
identified among the majority are as follows: 
they developed mild ARDS (62.8%), the cause of 
ARDS was sepsis (97.7%), their onset was early 
(55.8%), their APACHE II score was less than 20 
(77.3%), they had comorbidities (74.4%), and 
the length of their stay was 16 (from 2 to 65) 
days. Comorbidities included diabetes mellitus 
(23.2%), chronic kidney disease (16.2%), SLE 
(2.3%), liver cirrhosis (2.3%), cancer (30.2%), 
cerebrovascular disease (16.2%), and AIDS 
(2.3%).

DISCUSSION

The present study attempts to obtain clinical 
profile of patients who survived from ARDS 
during hospitalization at a tertiary hospital in 
Jakarta. 

In the present study, the majority of ARDS 
survivors were below 65 years of age with the 
median of 61 (18-88). This result is similar with 
the study conducted by Sharif et al8 which found 
that 90% of the survivors were below 65 years 
old. It has also been shown by the study from 

Variables Survivors (n=43)
Age, median (IQR) 61 (18-88)
Age, n (%)

<65 years
>65 years 30 (69.8)

Gender, n (%)
Male 13 (30.2)

Female 20 (46.5)

Tabel 1. Demographic characteristics

IQR= interquartile range

Variables Survivors 
(n=43)

Etiology of ARDS, n (%)
Septic 42 (97.7)
Non Septic 1 (2.3)

Severity of ARDS, n (%)
Mild 27 (62.8)
Moderate 11 (25.6)
Severe 5 (11.6)

Early-onset, n (%)
No 19 (44.2)
Yes 24 (55.8)

Days from admission to ARDS Onset, 
median (IQR)

2 (0–33)

Days of mechanical ventilation prior to 
ARDS, median (IQR)

0 (0–7)

Comorbidity, n (%) 32 (74.4)
Diabetes mellitus 10 (23.2)
Chronic kidney disease 7 (16.2)
SLE 1 (2.3)
Liver cirrhosis 1 (2.3)
Cancer 13 (30.2)
CVD 7 (16.4)
AIDS 1 (2.3)

APACHE II, n (%)
<20 34 (77.3)
≥20 10 (22.7)

APACHE II, mean ± SD 15.6±4.8
Duration of stay, median (IQR) 13 (2–65)
Mean arterial pressure, median (IQR) 83.3 (70–134.3)

Tabel 2. Clinical characteristics 

ARDS= acute respiratory distress syndrome; IQR= inter-
quartile range; SLE= systemic lupus erythematosus CVD= 
cardiovascular disease; AIDS= acquired immune deficiency 
syndrome; APACHE II= acute physyology and chronic health 
evaluation

Zilberberg et al9 that older age (>65 years) was 
independently associated with higher mortality 
rate among ARDS patients. 

Female gender was associated with lower 
mortality rate in several studies. They attributed 
it to different genetic susceptibility in response to 
ARDS and the therapy or hormonal difference.10 
However, the predilection of gender was vary among 
studies. In our study, the majority of survivors 
were male (53.5%). This result is in accordance 
with the results by Venet et al11, Bhadade et al12 
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Variables Survivors 
(n=43)

Hb (g/dl), mean ± SD 11.2±2.36
WBC (103 cells/mm3), mean ± SD 16.6±8.3
Platelet count (103 cells/mm3), mean ± SD 234 (34.5–725)
ASTa, median (IQR) 36 (11–1,960)
ALTb, median (IQR) 23 (9–1,336)
Albumina, mean ± SD 2.9±0.6
Random blood glucosec, median (IQR) 137.5 (81–991)
BUN (mg/dL), median (IQR) 42.5 (12.2–198)
Serum creatinine (mg/dL), median (IQR) 1 (0.1–7.5)
PaO2/FiO2, mean ± SD 259.7±137.1
pH, mean ± SD 7.4±0.1
PaCO2 (mmHg), median (IQR) 29.4 (17.3–77.1)
PaO2 (mmHg), mean ± SD 128.8±54
HCO3

b(mmol/L), mean ± SD 23.3±6.4
Natrium (mEq/L), mean ± SD 134.7±10.2
Postassium (mEq/L), (mEq/L), median (IQR) 3.8 (2.31–6.75)
Chloride (mEq/L), mean ± SD 101.2±12.1
Procalcitonina (mg/mL), median (IQR) 3 (0.1–252.3)

Table 3. Laboratory result

a) Data were missing for 1 patient; b) Data were missing for 
2 patients; c) Data were missing for 3 patients, WBC= white 
blood cells; AST= aspartate transaminase; ALT= alanine 
transaminase; IQR= interquartile range; BUN= blood urea 
nitrogen, PaO2/FiO2; Ratio= ratio of arterial oxygen partial 
pressure to fractional inspired oxygen; PaO2= partial pres-
sure of oxygen in arterial blood; PaCO2= partial pressure of 
carbon dioxide in arterial blood.

and Tseng et al13 which stated that most of ARDS 
survivors were male, with percentage 76.5%, 
75.5%, and 57.5%, respectively. 

Majority of survived patients in our study 
developed ARDS due to sepsis. This is due to the 
fact that although sepsis-related ARDS has higher 
mortality than non-sepsis related, sepsis is the 
major cause of ARDS.2 

According to Berlin definition, the severity 
categories of ARDS (mild, moderate, severe) are 
associated with increased mortality (27%, 32%, 
and 45%, respectively).6 The majority of ARDS 
survivors in our study were developed mild ARDS. 

The majority of patients developed early-onset 
ARDS which was similar with the study by Liao 
et al.14 According to the study, late-onset ARDS 
contributed to increased mortality. In addition, 

the duration of mechanical ventilation before the 
onset of ARDS was also independent risk factors 
of mortality. In our study, the median of duration 
of mechanical ventilation prior to ARDS was 
similar with the result from Liao et al14 (0 (0–7) 
vs 0.5±0.7). 

Almost all of the patients in this study had 
comorbidities. This finding was similar with other 
study by Sheu et al2 and Erickson et al15 which 
shown that 40% of survived ARDS patients had 
comorbidity. This study conducted in a tertiary 
care centre which accepts referral patients from 
other hospitals in Jakarta and other provinces. 
That’s why patients usually had complex 
conditions and more than one underlying 
diseases. 

According to the study conducted by Saleh 
et al16 which compared mortality prediction 
of different scoring system, APACHE scoring 
system was recommended to be used rather 
than other systems because of its superior 
accuracy. In addition, the APACHE II scoring 
system also routinely used in our hospital. 
Higher APACHE II represented severity of 
diseases and significantly associated with 
mortality. In our study, 77.3% of patients who 
survived have APACHE II score <20. This result 
is consistent with the other study conducted by 
Sharif N et al8 (75%). The median of APACHE 
II score (15.6±4.8) was also similar with the 
results from Estenssoro et al4 (19±6.3) and 
Luecke et al17 (17.9±4.7). 

For the laboratory result, the result we found in 
our study was quite similar with the study by Liao 
et al.14 In our study, the mean of WBC (103/mm3) 
was 16.6±8.3 compared to 15.3±8.7; platelet 
count (103/mm3) 234 (34.5–725) compared 
to 226.3±132.4; BUN (mg/dl) 42.5 (12.2–198) 
compared to 38.5±28.2; serum creatinine 1 (0.1–
7.5) compared to 2.4±2.8. 

The median of procalcitonin level was similar with 
study by Tang et al18 (3 (0.1–455) vs 2.59 (0.95–
6.25)). High level of procalcitonin could be arised 
from the damage alveolar integrity. Similarity on 
albumin level was also found between our study 
and Tseng et al13 (2.9±0.6 vs 2.56±9.67). 

Meanwhile, the mean of PaO2/FiO2 (259.7±137.1), 
pH (7.4±0.1) and the median of PaCO2 (29.4 (17.3–
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77.1) were different from the results found in the 
study by Estenssoro et al4 PaO2/FiO2 (149±61) pH 
(7.32±0.09) and PaCO2 (42.8±13). However, other 
laboratory results were not included in other 
study. 

There were several limitations in our study. The 
number of patients included was small due to the 
short duration of study. In addition, although we 
used the Berlin Definition in our study, we did not 
include complete ventilatory parameter due to 
the lack of data. We also did not include complete 
biomarker variables in our study.  

In conclusion, the majority of patients who 
survived of ARDS during hospitalization in our 
hospital are as follows: below 65 years old, 
male, mild ARDS, caused by, early onset, diabetic 
comorbidities, APACHE score was <20, mean of 
albumin was 2.9, and median of procalcitonin 
was 3. The clinical profile was similar with the 
other studies from developed and developing 
countries. 
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ABSTRAK

Latar belakang: Tuberkulosis (TB) masih merupakan penyebab 
kesakitan dan kematian terbesar di Indonesia. Dibutuhkan alat 
diagnostik yang cepat dan akurat dalam diagnosis TB paru 
dewasa terutama pada TB paru dengan bakteri tahan asam 
(BTA) negatif. Tujuan penelitian ini menentukan akurasi sistem 
skoring yang disebut skoring Aziza untuk diagnosis TB paru 
BTA negatif dengan CT scan toraks tanpa kontras potongan 
terbatas.

Metode: Penelitian ini adalah penelitian prospektif potong 
lintang. Pemeriksaan CT scan toraks tanpa kontras potongan 
terbatas diterapkan pada pasien tersangka TB paru 
untuk selanjutnya dilakukan pengkajian nilai diagnostik 
menggunakan sistem skoring. Pada penelitian ini standar 
referensi adalah pendapat 2 dokter spesialis paru untuk 
menentukan TB paru. Sistem skoring dianalisis menggunakan 
analisis bivariat, regresi Cox multivariat.

Hasil: Dari 130 pasien tersangka TB paru, didiagnosis 84 
pasien TB paru berdasarkan sistem skoring CT scan toraks 
tanpa kontras potongan terbatas. Selanjutnya dilakukan 
analisa bivariat dan regresi Cox multivariat. Diperoleh nilai 
skor 29 atau lebih untuk menegakkan diagnosis TB paru 
dewasa dengan nilai akurasi 96,2% (95% IK=90,3–97,8%), 
sensitivitas 96,5% (95% IK=90–98,8% dan  spesifisitas 95,6% 
(95% IK=85–96,8%),.

Kesimpulan: Sistem skoring Aziza dengan CT scan toraks tanpa 
kontras potongan terbatas mempunyai akurasi setara dengan 
standard referensi untuk menegakkan diagnosis TB paru dewasa.

ABSTRACT

Background: Tuberculosis (TB) is still a major cause of 
morbidity and mortality in Indonesia. Thus, a fast and 
accurate method in diagnosing pulmonary TB (PTB) is 
needed, especially in adult smear-negative-TB cases. The 
purpose of this study was to determine the accuracy of a 
novel scoring system (Aziza’s score) using clinical data and 
characteristic abnormalities that are found in the limited 
slice non-enhanced thoracic CT.

Methods: This was a prospective cross-sectional study. A 
limited slice non-enhanced thoracic CT was performed to 
establish a diagnosis of PTB in patients with suspected PTB 
and to assess the diagnostic value of the scoring system. 
A reference standard used in this study was the clinical 
expertise of two pulmonologists. The scoring system was 
analyzed using bivariate and multivariate Cox regression 
analysis.

Results: 84 of 130 suspected PTB patients were diagnosed 
as PTB. They were diagnosed based on pulmonary 
characteristic abnormalities that were found in the limited 
slice non-enhanced thoracic CT. The scoring system was 
analyzed using bivariate and multivariate Cox regression 
analysis. The total scores which were equal to or more than 
29 could diagnose PTB with the accuracy of 96.1% (95% 
CIs=91.3–98.3), sensitivity of 96.5% (95% CIs=90.1–98.8), 
and specificity of 95.6% (95% CIs=90.1–98.8), This novel 
scoring method was name as an Aziza’s scoring system.

Conclusion: Aziza’s scoring system performed in the 
limited slice non-enhanced thoracic CT has a higher 
accuracy compared to the reference standard for the 
diagnosis of adult PTB.
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Pulmonary tuberculosis (PTB) is a worldwide 
problem. It is one of the leading causes of 
mortality, especially in developing countries. PTB 
remains as a major health problem in Indonesia.1 

The gold standard for diagnosing PTB is to find 
Mycobacterium tuberculosis (MTB) through 
culture, which is difficult to perform and takes 
a long time.2 Nowadays, PTB is most commonly 
diagnosed by finding the acid-fast bacilli (AFB) in 
the patient’s sputum. However, in more than 50% 
of PTB cases, the AFB are not found in sputum 
examination.2 Relying upon clinical judgment in 
diagnosing and treating PTB will still be continued 
in the daily practice until an easy, fast, and cheap 
alternative tool is available.3,4

Currently, diagnosis of PTB is still mainly 
supported by a chest X-ray, especially in smear-
negative TB cases. Thus, incorrect radiology 
expertise could mislead the management of 
PTB.5,6 The high resolution computed tomography 
(HRCT) is more sensitive (98%) compared to 
chest X-ray (19–58%) in showing minimal lesions, 
differentiating between active and non-active 
lesions, detecting endobronchial dissemination, 
and diagnosing active smear-negative PTB.2,7–15 

It is important to create a standardized system 
using a scoring system to guide radiologists in 
reporting computed tomography (CT) findings 
when diagnosing smear-negative adult PTB. A 
scoring system could produce a valid and reliable 
evaluation of chest CT regardless of radiologists’ 
varying experiences and skills, and in turn, help 
clinicians to make an empirical judgment in 
treating PTB. The use of a scoring system along 
with limited slice non-enhanced thoracic CT is 
as an innovative tool in diagnostic assessment, 
especially in smear-negative PTB cases. 

The purpose of this study was to introduce a new 
method in diagnosing PTB by a limited slice non-
enhanced thoracic CT and report results by using 
this scoring system. This method could be a faster, 
cheaper, and more effective alternative to provide 
an accurate diagnosis of adult PTB compared to 
the reference standard.

METHODS  

The protocol of this study has been approved 
by the ethical committee of Persahabatan 

Public Hospital Jakarta, Indonesia (No. 01/
KEPK-RSUP/IX/2012) and all subjects provided 
written informed consent. In this cross-sectional 
study, we consecutively collected 130 subjects 
from September 2012 to June 2013, who were 
suspected of having PTB based on the clinical 
symptoms and chest X-ray, but the sputum smear 
results were negative. 

This study was conducted at the Department of 
Radiology, Persahabatan Hospital, Jakarta. The 
CT used kilovolt (KV) 120 and miliampere second 
(mAs) with application cared doses referenced to 
100 and dose length product (DLP) ranged from 
110 to 123 (Figure 1). A limited slice non-enhanced 
thoracic CT confined to adult TB predilection 
areas was performed to the suspected PTB whose 
sputum smear finding was negative, to reduce 
the radiation dose. The examined areas were 
the upper zone, posterosuperior apical lobes 
(1.2.3 right and 1/2.3 left segments) and inferior 
lobes (six right and left segments). To assess 
the spreading of lesion and pleural effusion, 
part of middle and the lower zone (4.5.7.8.9.10 
right and left segments) were also included. The 
limited slice chest CT was examined by a thoracic 
radiologist who had 18 years of experience in the 
field of thoracic imaging.  

 

 
Figure 1. Limited slice non-enhanced chest CT A) part of up-
per lung zone; B) part of middle lung zone; C) part of lower 
lung zone
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All statistical analyses were performed using 
SPSS statistical software, version 20 for windows. 
The scoring system was calculated using bivariate 
and multivariate Cox regression analysis since 
both independent and dependent variables were 
dichotomous categorical data. The independent 
variables were age, the history of previous contact 
with PTB patients, the history of smoking, and nine 
characteristic lesions in thoracic CT: infiltrate, 
nodule, tree in bud opacity, consolidation, ground 
glass opacity, cavity, reverse halo sign, fibro 
calcification, and pleural effusion.

The reference standard used in this study was 
the expert opinions of two pulmonologists 
based on the subject’s clinical follow-up. The 
diagnosis of TB or non-TB was made two 
months after the antituberculosis agents (ATA) 
treatment based on the combination of clinical 
and radiological improvement, and/or positive 
culture result. If after two month-clinical and 
radiological findings showed improvement, 
ATA was continued even though the culture 
result was negative. If no improvement was 
shown, further diagnostic assessment had to be 
implemented. 

RESULTS

With this protocol, 84 cases of PTB were 
diagnosed out of 130 suspected PTB cases. The 
median age of subjects was 39 years old, ranging 
from 16 to 86 years old.  The gender of the 
subjects was relatively equal. Only nine subjects 
had a history of contact with PTB patients. Forty 
subjects (30.7%) had history of smoking. 102 
subjects had clinical symptoms, and the most 
common symptom was coughing more than two 
weeks (62.30%). Chest X-ray suggestive of PTB 
was found in 60 subjects, and the limited slice 
non-enhanced CT suspect PTB were 84 subjects. 
The baseline characteristics of the subjects are 
presented in Table 1.

From limited slice non-enhanced thoracic CT, 
there were some major lesions related to PTB. 
The most common lesion was infiltrate (50%), 
followed by tree-in-bud (47.7%) and nodules 
(46.2%). The least common lesion was reverse 
halo sign, which was only found in four subjects 
(3.1%). The distribution of lesions is presented in 
Table 2.

Variable n %

Age 

<40 50 38.0
>40 80 92.0

Gender
Men 68 52.0
Women 62 48.0

Symptom
Yes 102 78.5
No 28 21.5

TB contact
Yes 9 6.9
No 121 93.1

Smoking
Yes 40 30.8
No 90 69.2

Chest X-ray
TB 60 46.2
Non TB 70 53.8

Chest CT
TB 84 64.6
Non-TB 46 33.4

Table 1. Subjects’ characteristics of suspected PTB (n=130)

Lesion n %
Infiltrate 65 50.0
Tree in Bud 62 47.7
Nodules 60 46.2
Fibro calcification 49 37.7
Cavities 32 24.6
Consolidation 31 23.8
Effusion 15 11.5
GGO 12 9.2
Reverse halo sign 4 3.1

Table 2. Main lesions PTB subjects based on limited slice 
non-enhanced thoracic CT (n=84)

GGO= ground glass opacity

The diagnostic value of the limited slice non-
enhanced thoracic CT in predicting adult PTB 
compared to the reference standard is presented 
in Table 3.

Scoring analysis was performed from the result 
of bivariate analysis between each criterion and 
the reference standard to see which criteria could 
be included in the Cox regression multivariate 
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analysis. The results of bivariate analysis are 
presented in Table 4.

Variables included in the Cox regression 
multivariate analysis were the variables with 
p<0.25 in the bivariate analysis, i.e., eight 
major lesions and two demographic factors 
consisting of infiltrate, nodules, cavities, tree 
in bud, consolidation, reverse halo sign, fibro 
calcification, pleural effusion, age, and history 
of smoking. To create the scoring model, the 
score of each variable was calculated from 
the index value of Cox regression analysis by 
dividing every variable’s B/SE value with the 
lowest B/SE value, the pleural effusion’s, as a 
comparison. Infiltrate had the highest score 
value (27) with the sensitivity, specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV) of 75%, 98%, 98%, and 
68%, respectively; likelihood ratio was 33.88. 
The result of each variable score is presented 
in Table 5.

The scoring system was then applied to the 
subjects, and the result was compared with 
the reference standard in predicting PTB using 
receiver operating characteristic (ROC) method 
to acquire the cutoff point with the area under the 
curve (AUC) of 0.987 (0.969–1.00). A cut off point 
of 29 provided the most balanced sensitivity of 
96.5% and specificity of 95.6% and was decided 
as the total score limit to differentiate PTB and 
non-PTB cases. 

Scoring analysis
Based on the scoring system, 82 subjects had a 
total score of ≥29 and were diagnosed as having 
PTB, while from the reference standard, there 
were 85 subjects diagnosed as having PTB. This 
showed that subjects with negative findings 
of sputum and chest X-ray were diagnosed as 

Reference standard
TB Non-TB Sn Sp PPV NPV

Thoracic CT 0.99 1 1 0.98
TB 84 0
Non-TB 1 45

Table 3. Diagnostic value of the limited slice thoracic CT 
compared to the reference standard in predicting adult PTB

Sn= sensitivity, Sp= specificity, PPV= positive predictive val-
ue, NPV= negative predictive value

Variables 
Reference standard

pPositive Negative
n % n %

TB contact 0.933
Yes 6 7.10 3 6.70
No 79 92.90 42 93.30

Smoking 0.124†
Yes 30 35.30 10 22.20
No 55 64.70 35 77.80

Age 0.022*
<40 50 58.80 17 37.80
≥40 35 41.20 28 62.20

Gender 0.57
Woman 39 45.90 23 51.10
Man 46 54.10 22 48.90

Infiltrate 0.001*
Present 64 75.30 1 2.20
No 21 24.70 44 97.80

Nodule 0.001*
Present 52 61.20 8 17.80
No 33 38.80 37 82.20

Tree in bud 0.001*‡
Present 62 72.90 0 0.00
No 23 27.10 45 100.00

Cavities 0.001*‡
Present 32 37.60 0 0.00
No 53 62.40 45 100.00

GGO 0.59
Present 7 8.20 5 11.10
No 78 91.80 40 88.90

Consolidation 0.001*
Present 30 35.30 1 2.20
No 55 64.70 44 97.80

Reverse H. 0.139†
Present 4 4.70 0 0.00
No 81 95.30 45 100.00

Fibrocalcification 0.059†
Present 37 43.50 12 26.70
No 48 56.50 33 73.30

Effusion 0.065
Present 13 15.30 2 4.40
No 72 84.70 43 95.60

Table 4. Analysis between each demographic factor and 
several main lesions found in the limited slice thoracic CT 
compared with the reference standard in predicting adult 
pulmonary TB

* p<0.05; † <0.25 eligible for multivariate Cox regression 
analysis; ‡ Fischer exact test bivariate analysis predicting 
adult PTB
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Variables Score Sn
(%)

Sp
(%)

PPV
(%)

NPV
(%) LRP LRN Accuracy (%)

Age <40 4 59 62 75 44 1.56 0.66 50
Smoking 3 35 78 75 39 1.59 0.83 60
Infiltrate 27 75 98 98 68 33.88 0.25 83
Nodule 13 61 82 87 53 3.44 0.47 68
Tree in bud 22 73 100 100 66 - 0.27 81
Cavity 8 38 100 100 46 - 0.62 59
Consolidation 15 35 98 97 44 15.88 0.66 56
Reverse 2 5 100 100 36 - 0.95 37
Fibrocalcification 8 44 73 76 41 1.63 0.77 53
Effusion 1 15 96 87 37 3.44 0.89 43
Total score          103  

Table 5. Diagnostic value of each variable score compared to the reference standard

Sn= sensitivity; Sp= specificity; PPV= positive predictive value; NPV= negative predictive value; LRP= likelihood ratio positive; 
LRN= likelihood ratio negative

Variables Score

Age <40 4
smoking 3
Infiltrate 27
Nodule 13
Tree in bud 22
Cavity 8
Consolidation 15
Reverse 2
Fibrocalcification 8
Effusion 1
Total score          103

Table 6. Summary of Aziza’s scoring system in limited slice 
non-enhanced thoracic CT for the diagnosis of adult pulmo-
nary tuberculosis

Based on the Aziza’s scoring sytem, cut off point ≥29 was 
decided as the total score limit to differentiate PTB and 
non-PTB based on demographic and the limited slice non-
enhanced thoracic TB in a predilection of post primary TB

negative-smear PTB after being re-examined 
using limited slice non-enhanced thoracic CT with 
Aziza’s scoring system. This result was confirmed 
by two experts. The summary of Aziza’s scoring 
system in limited slice non-enhanced thoracic 
CT for the diagnosis of adult PTB is presented in 
Table 6.

Among the 46 patients diagnosed as not having 
PTB, 18 (13.8%) patients did not have any 
lesion, 15 (11.5%) patients were diagnosed as 
having inactive TB lesion, 5 (3.8%) patients were 
diagnosed as having pneumonia, and 8 (6.2%) 
patients had other abnormalities. 

DISCUSSION

This study has developed a novel scoring system 
in interpreting limited slice non-enhanced 
thoracic CT scan in a predilection area of adult 
PTB, aptly named Aziza’s scoring system. The 
scoring system could produce a valid and 
reliable evaluation of chest CT regardless of 
the radiologists’ various experiences and skills, 
and in turn help clinicians to make an empirical 
judgment in treating PTB. The proposed method 
is not only simple and feasible, but also has a high 
accuracy to distinguish between adult PTB and 
non-PTB, as reflected by AUC of 0.987.

The scoring system included demographic 
factors and main lesions in CT. The median age 
of the subjects was 39 years old with a range of 

15 to 86 years old. Several studies have found 
similar results.16-19 This situation will bring 
socio-economic impacts for patients, families, 
and communities because in this age group, the 
level of social interaction is high. Therefore, it 
could increase the possibility of transmission and 
major problems in the future, such as permanent 
pulmonary disability, multidrug resistant (MDR)  
TB and post-PTB obstruction syndrome. Our 
study used the age of 40 as the cut off point, as 
well as one of the variables predictive of PTB 
based on scoring.

http://mji.ui.ac.id
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Forty subjects smoked, and the remaining ninety 
subjects did not. According to literature, smoking 
15 packs/year and having long duration of 
smoking pose higher risk for the occurrence of 
PTB. Epidemiological research in South Africa 
reported that 50% of mortality rate is associated 
with smoking habit.20 Most subjects exhibited 
clinical symptoms, in which the most common 
one was coughing more than two weeks, as it was 
found in 81 subjects (62.3%). Similar results have 
been reported in several studies.17,18,21 According 
to literature, patients with negative smear PTB 
were generally asymptomatic and usually found 
accidentally while undergoing chest X-ray.2,8 

Thus, the clinical symptoms were not included in 
the scoring as the current study focused on the 
smear-negative PTB patients.

Aziza’s scoring system is used after suspected 
cases are examined on limited slice non-
enhanced thoracic CT scan. The statistically 
significant abnormalities with p=0.001 (p<0.05 
from chi square test) were infiltrates (75.3%), 
tree in bud (72.9%), nodules (61.2%), cavity 
(37.6%), and consolidation (35.3%). Yadav et 
al2 reported slightly different findings where the 
major abnormalities were centrilobular nodules 
(91%), consolidation (38%), cavity (48%), tree in 
bud pattern (88%).2 Yeh et al7 performed thoracic 
CT in forty cases of smear-negative TB and 
reported findings such as centrilobular nodules 
(51.2%), consolidation (35%), cavity (17.5%), 
and tree in bud (87.5%). Tree in bud is a sign of 
endobronchial TB, and a sign of active PTB if it is 
found in areas of PTB predilection.2,7,9,12 

Besides finding abnormalities associated 
with PTB, thoracic CT scans also find other 
abnormalities. This study found emphysema in 
23 patients (17.7%), bronchiectasis in 16 patients 
(12.3%), fungal infections in three patients (2.3%) 
and mass in three patients (2.3%). Other studies 
have also found non-TB abnormalities in the 
thoracic CT results.9,12 This study demonstrates 
the superiority of thoracic CT despite performed 
in non-enhanced limited slices. 

The limitation of this study is using clinical follow-
up expert opinion as a reference standard. This 
method could be deemed as subjective, but it is 
the common clinical practice, even in a specialized 
hospital. From literature, it is said that a standard 
reference is the best available method to declare 

the patients’ disease and to ensure patients not 
suffering from the disease. Reference standards 
may be clinical follow-up, a combination of 
clinical follow-up and laboratory tests.22,23

In conclusion, the Aziza’s scoring system 
performed in limited slice non-enhanced thoracic 
CT has a high accuracy in diagnosing adult PTB. 
We propose the Aziza’s scoring system as a 
standard guideline in interpreting limited slice 
non-enhanced thoracic CT and in diagnosing 
adult PTB due to its benefit for smear-negative 
PTB cases and for early PTB case-finding.
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ABSTRAK

Latar belakang: Perdarahan sendi berulang merupakan 
morbiditas utama pada anak dengan hemofilia berat. 
Penelitian ini bertujuan mempelajari keadaan sendi pada 
penderita anak hemofilia A yang mendapat terapi episodik di 
Rumah Sakit Cipto Mangunkusumo, Jakarta.

Metode: Penelitian potong lintang dilakukan di Rumah Sakit 
Cipto Mangunkusumo (RSCM) sebagai Pusat Penanganan 
Hemofilia Nasional pada anak usia 4–18 tahun yang 
menderita hemofilia A berat yang mendapat terapi episodik, 
tanpa inhibitor faktor VIII. Status kesehatan sendi dinilai 
menggunakan Hemophilia Joint Health Score (HJHS versi 2.1 
2011). Ultrasonografi dilakukan pada enam sendi (siku, lutut, 
dan pergelangan kaki bilateral) dan dinilai dengan metode 
Haemophilia Early Arthropathy Detection with Ultrasound 
(HEAD-US). Data usia kejadian perdarahan sendi pertama 
kali, jumlah sendi yang terlibat, dan kadar inhibitor factor VIII 
diambil dari rekam medik dan Pediatric Hemophilia Registry.

Hasil: Dari 59 subjek, terdapat 29 orang (49,2%) yang 
mengalami perdarahan sendi pertama sebelum usia 2 tahun. 
Perdarahan tersering pada pergelangan kaki, dengan rerata 
skor HJHS 8,71±8,73. Subjek usia 4–10 tahun menunjukkan 
skor HJHS yang lebih rendah (4,6±3,7) dibanding usia >10–18 
tahun (12,3±10,3), p<0,001; IK 95%=4,9–13. Rerataskor HEAD-
US pada subjek usia 4–10 years (18,7±5,6) juga lebih rendah 
dibanding usia  >10–18 tahun (28±7,9), p<0,001, IK 95%=-
12,9–-5,6.

Kesimpulan: SkorHJHS dan HEAD-US anak hemofilia A usia 
berat 4–10 tahun lebih rendah dibanding usia >10–18 tahun, 
yang menunjukkan adanya progresivitas kerusakan sendi 
dengan bertambahnya usia. Penting memulai terapi profilaksis 
lebih dini untuk mencegah kerusakan sendi.

ABSTRACT

Background: Recurrent joint bleeds leading to arthropathy 
is the main problem in severe hemophilia children. 
This study aimed to investigate joint status in severe 
hemophilia A children receiving episodic treatment in Cipto 
Mangunkusumo Hospital, Jakarta.

Methods: A cross-sectional study was conducted in Cipto 
Mangunkusumo Hospital as Indonesian National Hemophilia 
Treatment Center on children (4–18 years) with severe 
hemophilia A, who previously received episodic treatment, 
with no history of inhibitor factor VIII. Hemophilia Joint 
Health Score was evaluated according to HJHS version 2.1 
2011. Joint ultrasonography was done for six index joints 
(bilateral elbows, knees and ankles) using Haemophilia 
Early Arthropathy Detection with Ultrasound (HEAD-US) 
methods. Data of age of first joint bleed, number of target 
joints and inhibitor factor VIII were obtained from the 
Pediatric Hemophilia Registry and medical records.

Results: There were 59 subjects aged 4 to 18 years. Twenty-
nine out of 59 (49.2%) subjects experienced first joint bleed 
before of 2 years of age. The most common of joint bleeds 
was a right ankle. Mean total HJHS was 8.71±8.73. Subjects 
aged 4–10 years showed lower HJHS (4.6±3.7) as compared 
to subjects aged >10–18 years (12.3±10.3), p<0.001; 95% 
CI=4.9–13. Mean HEAD-US scores in subjects aged 4–10 years 
(18.7±5.6) was lower than in subjects aged >10–18 years 
(28±7.9), p<0.001, 95% CI= -12.9–-5.6.

Conclusion: HJHS and HEAD-US scores of severe hemophilia 
A children receiving episodic treatment aged 4–10 years are 
lower compared to subjects aged >10–18 years, indicating more 
severe joint destruction in older children and progressivity of 
joint damage over time. It is important to start prophylactic 
treatment to prevent progressivity of joint damage.

http://dx.doi.org/10.13181/mji.v26i1.1494
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Hemophilia A (factor VIII deficiency) is the 
most common inherited bleeding disorder in 
the world. The typical clinical manifestation of 
severe hemophilia is spontaneous joint bleeding.1 
Repeated joint bleeding will lead to irreversible 
progressive damage of the joint (hemophilic 
arthropathy).2

Hemophilia Treatment Center in Jakarta, 
Indonesia. Hemophilia treatment practice in 
Indonesia as a developing country is currently 
improving from the wide use of cryoprecipitate 
to factor concentrates as episodic treatment but 
not prophylaxis.  Prophylaxis has not become 
the standard of treatment due to very expensive 
cost.3 With episodic treatment, risk of developing 
hemophilic arthropathy in adulthood is very high 
and most patients will suffer from chronic pain,2,4 
physical disability and psychosocial problems in 
adulthood.5 To monitor progressivity of hemophilic 
arthropathy, routine monitoring with clinical 
and radiological measurement is very important 
in hemophilia management.2 International 
Prophylaxis Study Group (IPSG) has developed 
Hemophilia Joint Health Score (HJHS), that has 
good sensitivity and can be applied according 
to child developmental stage.6 HJHS evaluates 
structure and function of bilateral knee, elbow and 
ankle  (total six joints).6–8 Currently the best joint 
imaging to detect early joint damage is magnetic 
resonance imaging (MRI), but the cost is expensive, 
not available in every center and needs sedation 
for children.9 Ultrasound has been used to assess 
the joint swelling and differentiate acute bleeding 
or chronic synovitis without acute bleeding.10 
Martinoli et al11 developed ultrasound procedure 
and scoring method named Haemophilia Early 
Arthropathy Detection with Ultrasound (HEAD-
US) to evaluate knee, elbow, and ankle joint in 
order to improve sensivity in detecting early sign 
of arthropathy, using systematical, easy, and fast 
technique. Joint ultrasound is a potential tool for 
monitoring hemophilic arthropathy in a developing 
country as Indonesia, because it is less expensive, 
widely available, and has a good sensitivity to 
evaluate soft tissue.12 

The aim of the study was to assess joint health of 
severe hemophilia A children receiving episodic 
treatment, in Indonesia National Hemophilia 
Treatment Center, Cipto Mangunkusumo Hospital, 
Faculty of Medicine, Universitas Indonesia, 
Jakarta, Indonesia.

METHODS

A cross-sectional study was conducted in 
the Pediatric Hematology-Oncology Division 
outpatient clinic of Cipto Mangunkusumo 
Hospital Jakarta as an Indonesian National 
Hemophilia Treatment Center in March-
September 2015. The protocol of this study has 
been approved by Medical Ethics Committee 
of Universitas Indonesia (No. 252/UN2.F1/
ETIK/2015). Written informed consent was 
obtained from parents of children aged less than 
10 years and both parents and child aged >10–18 
years. Inclusion criteria were children aged 4–18 
years, with severe hemophilia A (factor VIII <1%), 
history of repeated joint bleeds, and previously 
received episodic treatment. Exclusion criteria 
were children with inhibitor factor VIII and/or 
refusing to participate in the study. 

Clinical history
Epidemiological data and clinical history were 
obtained from the Pediatric Hemophilia Registry 
and medical record, including age, age of diagnosis, 
age of first joint bleeding, target joint, number of 
joint bleedings and factor VIII concentrate received 
during the last year. Age of diagnosis is the age of 
the subject when diagnosed as with hemophilia 
based on factor assay. Age of first joint bleed is the 
age of the subject when the first joint bleed (one/
more joint/s of the six index joints) occurred. 
Target joint is defined as a joint in which three or 
more sponta neous bleeds have occurred within a 
period of six consecutive months.2 The number of 
joint bleedings and factor VIII concentrate usage 
was collected for the last one year. Nutrition 
status was determined according to body mass 
index (BMI) calculation of body weight (kg) and 
body height (m) measurement at the time of 
HJHS examination and stratified into four groups: 
underweight (BMI <5th percentile), healthy weight 
(BMI 5th–<85th percentile), overweight (BMI 85th–
<95th percentile), and obese (BMI 95th percentile).

Inhibitor factor VIII
Inhibitor factor VIII was determined using Bethesda 
assayin hemostasis laboratory of the Department of 
Clinical Pathology, Cipto Mangunkusumo Hospital 
at the time of enrollment.

Musculoskeletal assessment
Musculoskeletal assessment was determined 
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by clinical evaluation using HJHS version 2.1 
and ultrasonography evaluation using HEAD-US 
scores of the six index joints (bilateral elbows/
knees/ankles). 

HJHS version 2.1 (2011) was performed by trained 
physiotherapists and medical rehabilitation 
specialist consultant at the Medical Rehabilitation 
Department,Cipto Mangunkusumo Hospital. The 
HJHS version 2.1 (2011) evaluates eight aspects for 
each joint: severity and duration of joint swelling, 
muscle atrophy, muscle strength, crepitus in 
motion, joint pain, joint flexion and extension; with 
additional global gait assessment at the time of 
walking, up- and downstairs, running and jumping 
with one leg. Total scores range from 0–124, a higher 
score shows more severe joint damage.8 

Joint ultrasonography was performed by 
single radiology specialist consultant from 
Musculoskeletal Division, Department of 
Radiology,Cipto Mangunkusumo Hospital 
according to methodology and scoring system 
HEAD-US. The HEAD-US method measures joint 
disease activity by the presence of synovial 
hypertrophy (minimal/mild-moderate/
severe) and joint damage by looking at the 
cartilage (normal/cartilage damage <25%/25-
50%/>50%/total damage) and the bone (normal/
mild irregularity of subchondral bone with or 
without osteophytes/deranged subchondral 
bone with/without erosions and presence of 
prominent osteophytes around the joint.11 

Data analysis
Data analysis was performed using statistical 
package for social sciences (SPSS) version 20.0. 
HJHS and HEAD-US scores were analyzed based 
on two age groups: 4–10 years and >10–18 years. 
Descriptive analyses for categorical variables were 
total and percentage, while for numerical variables 
were mean and standard deviation (normal 
distributed data) or median and minimum/
maximum range (abnormal distributed data). 
Unpaired T-test was used to analyze normal data 
distribution and Mann–Whitney test was used for 
abnormal distributed data.

RESULTS

During the study period, fifty-nine subjects were 
enrolled to the study according to inclusion and 

exclusion criteria. The age of subjects ranged 
from 6 to 18 years, with mean of 11.7±3.7 years 
and median of 11.6 years. Twenty-nine out of 59 
(49.2%) subjects experienced first joint bleed 
before two years of age. Thirty-one out of 59 
(52.5%) subjects were diagnosed before two years 
of age. There were 30 out of 59 (50.85%) subjects 
with target joints, and the most common target 
joint was right ankle. All subjects had no previous 

Characteristics Number
Age (years)

4–10 27
>10–18 32

Age of first joint bleed (years)
<2 29
2–5 12
>5 10
not known 8

Age of diagnosis (years)
<2 31
2–5 15
>5 12
not known 1

Target joint
no. of subjects with target joints 28

1 target joint 16
2 target joints 8
3 target joints 4

total no. of target joints (of 6 six index joints) 43
Right elbow 8
Left elbow 6
Right knee 6
Left knee 6
Right ankle 9
Left ankle 8

Total joint bleeds*
Age 4–10 years (mean±SD) 10.2±6.1
Age >10–18 years (median, minimum-
maximum)

10 (0–36)

Total consumption of factor VIII 
concentrate, IU(mean±SD)*

23,465±18,632

Nutrition status
Underweight 12
Normal 33
Overweight 10
Obese 4

Table 1. Subject characteristics (n=59)

*Data collected for the last one year
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inhibitor factor VIII. Baseline characteristics of 
subjects are presented in Table 1. 

Mean total HJHS and HEAD-US score in subjects 
with and without target joints are presented in 
Table 2. The mean HJHS of subjects aged 4–10 
years was 5.7±4.3, with lowest score 0 and highest 
score 13. In subjects aged >10–18 years, mean 
HJHS scores was 10.8±9.2 with lowest score 0 and 
highest score 38. HEAD-US score in subjects aged 
4–10 years was 18.7±5.6, lower than in subjects 
aged >10–18 years (28±7.9, see Table 3). 

The most affected joints according to HJHS and 
HEAD-US scores are presented in Figure 1 and 
Figure 2. All subjects showed negative inhibitor 
factor VIII. We present the ultrasonography 
records of each joint (ankle, knee, and elbow) in 
Figure 3.

DISCUSSION

Our study assessed musculoskeletal status using 
the relatively new measurement tools provided 
by hemophilia experts: HJHS version 2.1 and 

Figure 1. Mean HJHS according to six index joints in subjects 
aged 4–10 years and >10–18 years

Figure 2. Mean HJHS according to six index joints in subjects 
aged 4–10 years and >10–18 years

http://mji.ui.ac.id
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Figure 3. a) Elbow sagittal sonography of a 17-years-old 
male with severe hemophilia (HEAD-US at E2B site). There 
is marked iso-hypoechoic synovial hypertrophy (asterisk) 
that extending to the cubital fossa. Fluid collection was not-
ed within synovial cavity with internal debris (F). Humeral 
condyle (HUM) shows irregular surface without cartilage 
layer. Bony irregularity is also seen at the coronoid process 
of ulna (ULN); b) Knee sagittal sonography of a 15-years-old 
male with severe hemophilia (HEAD-US at K1 site). There is 
only small synovial layer (X) identified at the supra patellar 
region, without any fluid collection. QF= quadriceps femo-
ris tendon; PF= prefemoral fat pad; PAT= patella; FEM= fe-
mur; Posterior ankle sagittal sonography of a 9-years-old 
male with severe hemophilia (HEAD-US at A3 site). There 
is marked hypoechoic synovial hypertrophy (yellow arrow) 
extending posteriorly from talotibial and subtalar joint. TIB= 
tibia; TAL= talus; CAL= calcaneus; asterisk= Achilles tendon
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HEAD-US scores. Both measurement have been 
shown to be reliable with good sensitivity to 
detect early joint damage, which we consider the 
most appropriate available tools for our current 
situation.

Our study showed that 49.2% of subjects had first 
joint bleeding before the age of 2 years, while 
20.3% subjects between 2–5 years. van Dijk et 
al1 reported that in 90% of cases with severe 
hemophilia A, first joint bleeding occurred before 
the age of 4 years, which is earlier than in mild 
and moderate hemophilia cases.1 Pollmann et al 
reported that 44% of severe hemophilia patients 
experienced their first joint bleed at the age of ≤1 
year, while overall mean age of first joint bleed in 
the study was 1.9 years.13  We found that 10 out of 
59 (16.9%) subjects had first joint bleed at the age 
>5 years, this could be due to milder phenotype of 
severe hemophilia A caused by specific mutations, 
although factor VIII activity was <1%. Previous 
studies reported clinical manifestation variability 
among severe hemophilia A patients. Aledort et 
al14 reported that 10–15% of severe hemophilia A 
patients had milder bleeding phenotype.14 

We found 28 out of 59 (47.4%) subjects had 
target joints, and 10 of them had more than one 
target joints. The most common target joint was 
right ankle (9 out of 43 joints), followed by left 
ankle and right elbow (both 8 out of 43 joints). 
Bilateral knees and left elbow were the least 
target joints. Our data showed that all subjects 
had multiple joint involvements and the most 
frequently affected joints were ankles.

HJHS was originally designed to detect early joint 
damage in patients receiving prophylaxis. However, 
earlier studies showed that this measurement also 
applicable for episodically treated patients.15,16 
Study in Lithuania16 reported HJHS in 20 hemophilia 
children receiving episodic treatment,  mean total 
scores in patients aged 4–9 years was significantly 
lower compare to older children aged 10–17 years 
(11.6 vs 31.5, respectively). Study in Pakistan15 on 
severe (n=59) and non-severe (n=29) hemophilic 
patients receiving episodic treatment divided 
into three developmental age groups (<12 years, 
12–16 years, and >16 years), the HJHS and Gilbert 
scores were significantly lower in the youngest 
group (p<0.001). Our study showed that HJHS and 
HEAD-US scores in younger age (4–10 years) were 
significantly lower than in older subjects (>10–18 
years), p<0.001; 95% CI=4.913 and p<0.001; 95% 
CI= -12.9–5.6, respectively). Our study result is 
similar with data from several studies that showed a 
strong correlation between age and HJHS. Moreover, 
in our study, the result of HJHS was supported by 
ultrasonography scores. Our results supported 
that HJHS in children receiving episodic treatment 
demonstrated progressivity of joint damage with 
increasing age, especially in countries with limited 
usage of factor concentrates. These results also 
showed late manifestations of joint impairment in 
older haemophilia children treated with episodic 
treatment.

Comparative study in Lithuania-Denmark17 in 
patients receiving episodic treatment (n=16) 
and prophylaxis (n=16) showed better HJHS in 
prophylaxis group (p<0.001). In the study, subjects 
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 Subjects with no target joints
n=28

Subjects with target joints
n=28 p 95% CI

HJHS 5.7±4.3 10.8±9.2 <0.001 4.9–13
HEAD-US score 18.7±5.6 28.0±7.9 <0.001 -12.9–-5.6

Table 2. HJHS and HEAD-US scores in subjects with and without target joints

HJHS Scores
p 95% CI

 4–10 years
n=27

>10–18 years
n=32

HJHS 5.7±4.3 10.8±9.2 <0.001 4.9–13
HEAD-US score 18.7±5.6 28.0±7.9 <0.001 -12.9–-5.6

Table 3. HJHS and HEAD-US scores in subjects aged 4–10 years and >10–18 years
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were stratified according to age (4–9 years and 
10–17 years), and the results also showed better 
HJHS in younger age group receiving prophylaxis 
treatment; 2.2 vs 12.5 (p=0.0002) and 3.9 vs36.3 
(p<0.0001), respectively. The mean difference of 
HJHS in younger (4–9 years) compare to older 
(10–17) years children receiving prophylaxis 
was not significant, 2.2 vs 3.9 (95% CI= -0.4-
3.9) respectively. The result supported other 
clinical trials proving that prophylaxis treatment 
is superior compare to episodic treatment in 
preventing joint damage progressivity in children 
with severe hemophilia.18-21 In Indonesia, severe 
hemophilia chidren receive episodic treatment 
due to very expensive cost of factor concentrates.

Our study showed that the highest HEAD-US 
score was found in left ankle in subjects aged   
4-10 years, while in subjects aged >10–18 years 
it was the right ankle. These findings were not 
corresponding with HJHS results that the most 
affected joint in subjects aged 4–10 years was 
left elbow and in subjects aged >10–18 years 
was right knee. These results may be due to 
several reasons. Firstly, due to episodic therapy, 
few subjects may have just recovered from 
acute hemarthrosis in different intervals prior 
to HJHS examination that more likely affected 
HJHS results. We could not wait until two weeks 
to perform HJHS examination because without 
prophylaxis we could not predict when the subject 
will suffer acute hem arthrosis. Secondly, we did 
not evaluate daily activities between the two age-
groups which may affect different target joints. 

Our results also showed that HJHS were higher 
in subjects with target joints (p=0.057; 95% 
CI=0.0016.9), as well as the HEAD-US scores 
(p=0.008; 95% CI= -9.8-1.5). These results imply 
that irreversible joint damage in children treated 
with episodic therapy is corresponding with joint 
function evaluated by HJHS. We did not analyze 
correlation between HJHS and HEAD-US due to 
insufficient sample size.

Recent observational study reported by Altisent 
et al22 showed the utilization of HJHS and HEAD-
US scores in severe hemophilia children aged 
4–19 years (n=25) treated with prophylaxis 
treatment and no history of inhibitor. The median 
of prophylaxis dose was 65.4 IU/kg/week. The 
annual joint bleeding rate was 0.2, while the median 
total HJHS was 0 (range 0–13) and total HEAD-

US 1 (0–8). Ultrasound examination detected 
minimal changes in 19.6% of joints with normal 
physical function, on the contrary 12.2% of joints 
with normal ultrasound results showed changes 
in HJHS results. The authors concluded that 
ultrasonography with HEAD-US method detected 
a higher percentage of abnormalities than the 
physical evaluation, however clinical implications 
of these findings still need to be determined in 
larger prospective cohort. In the study, total HJHS 
scores correlated with age (r=0.56, p=0.006), 
weight (r=0.61, p=0.002), and age at the start of 
prophylaxis (r=0.63; p=0.001).22 In our study, the 
HJHS and HEAD-US scores were higher compared 
to Altisent’s study22 due to different treatment 
regimen, showing that prophylaxis can preserve 
joint function and prevent joint damage in children 
with severe hemophilia A. 

Our study has several limitations. This was the 
first time HJHS and HEAD-US procedures were 
applied to assess joint status in our hospital. 
HJHS has demonstrated good construct validity 
and internal validity, but has not been used as 
routine evaluation in our center. The HEAD-US 
is a novel ultrasound technique that needs to 
be validated in large series of patients. There 
is also a possibility of different daily activity 
among subjects that we did not evaluate. 
Retrospective data of number of joint bleedings 
and factor VIII used for episodic treatment 
in our study together with a cross-sectional 
evaluation of joint status needs to be confirmed 
with prospective studies.

In conclusion, we found that joint outcome of 
severe hemophilia A children receiving episodic 
treatment in our center evaluated by HJHS and 
ultrasonography showed more severe damage in 
older (aged >10–18 years) compare to younger 
(aged 4–10 years) children. It is important to 
perform routine evaluation of joint status to 
monitor progressivity of joint damage over time, 
so treatment adjustment can be considered. 
Episodic treatment has been proven to show poor 
joint outcome in children with severe hemophilia, 
however there are barriers for implementing 
prophylaxis treatment in developing countries as 
Indonesia .
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ABSTRAK

Latar belakang: Infeksi luka operasi menjadi suatu masalah 
yang penting bagi ahli bedah dan pasien karena dapat 
menaikkan angka morbiditas, mortilitas, jangka waktu 
perawatan, biaya rumah sakit, kemungkinan dirawat kembali, 
dan kemungkinan pembedahan berulang. Karya tulis ini 
bertujuan untuk membandingkan penggunaan chlorhexidine-
alcohol dengan povidone-iodine sebagai antisepsis sebelum 
pembedahan untuk mencegah infeksi luka operasi.

Metode: Pencarian kepustakaan dilakukan melalui database 
PubMed pada bulan November 2015. Kriteria inklusi 
adalah RCT yang dipublikasikan hingga tahun 2015 yang 
membandingkan penggunaan chlorhexidine-alcohol dengan 
povidone-iodine dalam keefektifannya untuk mengurangi 
risiko infeksi luka operasi pada pasien dewasa. Kualitas dari 
literatur dianalisa dengan menggunakan Jadad Score. Meta-
analisis dilakukan untuk memperoleh estimasi dari effect size. 
Adanya heterogenitas dan bias publikasi juga dinilai.

Hasil: Enam studi RCT dengan total 2.080 pasien dimasukkan 
dalam studi meta-analisis. Pada meta-analisis didapatkan 
bahwa penggunaan chlorhexidine-alcohol menyebabkan lebih 
sedikit terjadinya infeksi luka operasi (pooled risk ratio=0,60 
(95% CI=0,45-0,79)) dan lebih sedikit munculnya hasil kultur 
jaringan kulit yang positif (pooled risk ratio, RR=0,38 (95% 
CI=0,28-0,51)) dibandingkan dengan povidone-iodine.

Kesimpulan: Preparasi area operasi dengan cairan antisepsis 
chlorhexidine-alcohol lebih efektif dibandingkan dengan 
povidone-iodine dalam mencegah infeksi luka operasi.

ABSTRACT

Background: Surgical site infection remains substantial 
problems to surgeons and patients as it increases the 
morbidity, mortality, length of stay, hospital cost, rate of 
re-admission, and rate of re-surgery. This study aims to 
compare the use of chlorhexidine-alcohol versus povidone-
iodine for preoperative skin preparation to prevent surgical 
site infection.

Methods: The literature search was conducted through the 
PubMed database on November 2015. Included studies were 
RCTs with the year of publication up to 2015 which compared 
the use of chlorhexidine-alcohol versus povidone-iodine 
in its effectiveness reducing surgical site infection in adult 
patients. The quality of the study was assessed using Jadad 
Score. A meta-analysis was conducted in the included study 
to obtain a pooled estimate of the effect size. The evidence of 
heterogeneity and publication bias was also assessed.

Results: Six RCTs with a total of 2,080 patients were included 
in the meta-analysis. It showed that the use of chlorhexidine-
alcohol was associated significantly with fewer SSIs (pooled 
risk ratio=0.60 (95% CI=0.45-0.79)) and fewer positive skin 
culture results (pooled risk ratio, RR=0.38 (95% CI=0.28-
0.51)) compared with povidone iodine.

Conclusion: Preoperative skin antisepsis with 
chlorhexidine is more effective than povidone-iodine in 
preventing surgical site infection.

http://dx.doi.org/10.13181/mji.v26i1.1388
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Surgical site infection (SSI) is the third most 
frequently reported nosocomial infection, 
accounting for 14% to 16% of all nosocomial 
infections among hospitalized patients as 
reported by The Centers for Disease Control 
and Prevention (CDC). Despite the advances in 
infection control practices such as improved 
operating room ventilation, sterilization methods, 
barriers, surgical technique, and availability 
of antimicrobial prophylaxis, SSI remains 
substantial problems to surgeons and patients 
as it increases the morbidity, mortality, length of 
stay, hospital cost, rate of re-admission, and rate 
of re-surgery.1,2 

The selection of antiseptic skin solution prior 
to the surgery is an important step to prevent 
surgical site infections. Povidone-iodine (PVI) has 
a broad-spectrum antimicrobial activity against 
gram-positive and gram-negative bacteria, 
viruses, fungi, and protozoa. Its low-price and 
its broad-spectrum antimicrobial activity of this 
preparation made this solution remain the most 
widely used antiseptics. However, several studies 
indicated fibroblast and keratinocyte cytotoxicity, 
as well as delayed in collagen maturation and 
in epithelization by the use of PVI and thus, 
impaired wound healing.3 The use of PVI in a 
large open wound also contraindicated because 
PVI could induce systemic toxicity; therefore, 
special caution was needed when this agent used 
for patients with preexisting thyroid and renal 
disease.4,5 Based on literature, PVI has been shown 
to be inactivated by blood and protein serum, 
and it has been associated with skin staining and 
irritation.1 Moreover, it needs an average three 
minutes drying time for optimal function.6

On the other hand, chlorhexidine has a board 
spectrum bactericidal effect by disrupting the 
cell membrane potential, causing imbalance 
of osmotic equilibrium, and leading to cell 
death.7 Some studies highlight its rapid onset in 
certain bacteria with maximum effect within 20 
seconds against S. aureus, E. coli, and yeast.  The 
antibacterial effect could last up to 48 hours on 
the skin.8 In topical application, chlorhexidine 
shows the ability to bind the proteins in human 
tissue (skin and mucous membranes) with limited 
systemic and bodily absorptions, and not affected 
by the presence of body fluids such as blood.9,10 

However, it should be noted that chlorhexidine 
is not sporicidal, and mycobacteria are highly 

resistant.10 Moreover, as chlorhexidine has no 
colour, it is difficult to identify on the patient’s 
skin after application. Its high-price compared 
to PVI also caused the potential disadvantage of 
this preparation. Its alcohol content, futhermore, 
made the preparation of chlorhexidine-alcohol 
became highly flammable although there was a 
very rare case documenting such hazards in the 
operating theatre.11 To prevent such events, a 
precaution should be carried out such as three 
minutes waiting time for the solution to evaporate 
and wiping the skin with a cotton swab before 
draping the surgical site. Nevertheless, low rate 
of skin irritation and its effective interaction with 
non-sporulating bacterial made this preparation 
promising to use.6 The CDC already recommends 
the use of >0.5% concentration of chlorhexidine-
based preparation for cleansing vascular catheter 
site of insertion. Chlorhexidine-alcohol is a newly 
introduced antiseptic preparation in health care 
facility in Indonesia. Thus, it provides alternative 
for healthcare practitioner to choose despite the 
commonly use antiseptic (povidone iodine).

A meta-analysis study was conducted to examine 
whether povidone-iodine or chlorhexidine is 
a preferred skin antiseptic before a surgery in 
order to reduce the rate of surgical site infection.

METHODS

The meta-analysis was conducted through the 
PubMed database on November 2015. The search 
was done using Endnote X7 with keywords: 
“chlorhexidine” or “chlorhexidine-alcohol” and 
“povidone-iodine” or “iodophor” and “surgery” and 
“skin disinfectant”. All the studies were screened 
by the title and the abstract, retrieved potentially 
relevant articles in full text, and assessed them for 
the inclusion criteria. Inclusion criteria for this study 
include: (1) randomized controlled trials (RCTs) 
with year of publication up to November 2015; (2) 
english literature; (3) the studies compared between 
preoperative chlorhexidine-isoprophylalcohol 
(CHX-IPA) (any concentrations) and PVI (any 
concentrations); (4) patient aged of 18-year old 
or above; (5) assessed the outcome of surgical site 
infections (SSIs); (6) any clean, clean contaminated, 
and contaminated surgical procedures. Studies 
evaluating chlorhexidine shower, bath, or oral rinse 
for pre-surgery antisepsis were excluded, and so did 
those evaluating chlorhexidine preparation without 
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adding or containing the isoprophyl-alcohol. In 
addition, studies evaluating the preparations that 
have another mixture added to the povidone-iodine 
(such as iodine with mixture of any concentration of 
alcohol) were also excluded from the meta-analysis. 

The quality of each study was evaluated using the 
Jadad score. It calculates the score of the following 
items for evaluating RCT: randomization, double 
blind, and dropouts. The total score ranges from 
0 to maximum of 5.16

The primary outcome for the meta-analysis is 
the present of surgical site infection. Moreoever, 
the secondary outcome is the present of positive 
cultures after the application of skin antisepsis. 
Data were entered and analyzed in Microsoft 
Excel spreadsheet and RevMan version 5.3. A 

meta-analysis was conducted to obtain a pooled 
estimation of the effect size, which was reported 
as risk ratio (RR) using fixed effect model, with 
a 95% confidence interval (CI). Heterogeneity 
was assessed using the I2 test (≥50% was 
considered substantial heterogeneity) and 
c2 test (p≤0.10 was considered significant 
heterogeneity).17 The publication bias was 
assessed by visual inspection of the funnel 
plots.18 All statistical analysis of the result were 
performed by the RevMan version 5.3 (Nordic 
Cochrane Centre).19

RESULTS

Of 881 studies identified for title and abstract 
screening, 19 articles underwent the full text 
reviews, and only six RCTs were included in our 
final analysis (Figure 1). The quality of the RCT 
was evaluated using the Jadad Score giving a 
varying score of one to three point. None of the 
studies showed the Jadad Score above of three 
point (Table 1).

The six trials included in this study had a total 
of 2,080 patients.13,20–24  Two trials reported 
on patients who had a clean surgery,20,21 
three trials included patients underwent 
clean contaminated surgery,13,22,23 and one 
trial on mixed surgery patients (clean, clean 
contaminated, and contaminated surgery) as 
shown in Table 2.24 The experiment group used 
chlorhexidine scrub and/or paint in varying 
concentrations (from 0.5% to 4%) with a 
mixture or addition of 70% isoprophyl-alcohol. 
The comparison group used povidone-iodine 
scrub and/or paint with varying concentrations 
(0.7% to 10%). One study reported a positive 
skin culture for multiple sampling sites (axilla 

Figure 1. Flow diagram of article screening for meta-analysis

No Study
Jadad Score Total

Randomization Blinding Description of withdrawals/dropouts
1 Darouiche et al13 2 0 1 3
2 Kunkle et al23 1 0 1 2
3 Paocharoen et al24 1 0 0 1
4 Saltzman et al20 2 0 0 2
5 Srinivas et al22 2 0 1 3
6 Veiga et al21 1 0 0 1

Table 1. Jadad score evaluation of the study
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and shoulder antero-posterior),20 so the result 
of each site (made the number of patients 
doubled) was combined. The surgical site 
infection rates for statistical analysis were 
obtained by adding all types of SSI presented 

No Author(s) Place and 
year

Type of 
study Treatment Follow up Type of surgery Field of surgery

1 Darouiche et al13 US, 2010 Prospective, 
RCT

2% CHX + 70% 
IPA vs 10% PVI

Any SSI 30 days 
after surgery

Clean 
contaminated 
surgery

Abdominal 
(colorectal, biliary, 
small intestine, 
gastroesophageal) 
Non-abdominal 
(thoracic, 
gynecologic, 
urologic)

2 Kunkle et al23 US, 2014 RCT, 
Unblinding

2% CHX + 70% 
IPA vs PVI

Bacterial culture 
swab at 3 min 
after application 
and 18 hour after 
surgery; any 
wound seroma 
and SSI 2 days 
and 2 weeks post 
surgery

Clean 
contaminated 
surgery

Obstetric 
Gynecologic 
Surgery (Scheduled 
caesarian delivery)

3 Srinivas et al22 India, 2014 Prospective, 
RCT

0.5% CHX + 70% 
IPA vs 5% PVI

Any SSI 30 days 
after surgery

Clean 
contaminated 
surgery

Upper Abdominal 
Surgery 
(hepatobiliary, 
gall bladder, 
pancreatic, and 
gastroesophageal 
surgeries)

4 Paocharoen et al124 Thailand, 
2009    

Prospective, 
RCT

4%  CHX + 70% 
IPA vs 10 % PVI

Any SSI 1 month 
after surgery 

Clean, clean 
contaminated, 
contaminated 
surgery

General surgery

5 Veiga et al21 Brazil, 2008 Prospective, 
RCT

0.5% CHX + 70% 
IPA vs 10% PVI

Any SSI 30 days 
after surgery

Clean surgery Plastic Surgery 
(elective breast 
reconstruction, 
mammoplasty, 
breast prosthesis, 
abdominoplasty, 
scar revision, 
zataplasty, 
lipoma exeresis, 
gynecomasty, and 
supernumerary 
mammae)

6 Saltzman et al20 USA, 2009 Prospective, 
RCT

2% CHX + 70% 
IPA vs PVI scrub 
and paint (0.75% 
iodine scrub 
and 1.0% iodine 
paint)

Any SSI during  
at minimum 10 
months post op

Bacterial Culture 
after preparation

Clean surgery Orthopaedic 
surgery (shoulder 
surgery)

Table 2. Characteristics of eligible studies

RR= relative risk; CHX= chlorhexidine; IPA= isoprophyl alcohol; PVI= povidone iodine; RCT= randomized controlled trial; 
SSI= surgical site infection

in the study (all superficial incisional infection 
(SII), deep incisional infection (DII), and organ 
space infection (OSI). The SSI evaluated in 
this study was the one that had the longest 
observation period. 
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Surgical site infection
Three trials reported significant decreases in 
SSIs with Chlorhexidine and Isoprophyl Alcohol 
compared to PVI.13,21–24 One trial showed non-
significant decreases in the number of SSIs with 
chlorhexidine use,22 one trial found out non-
significant increases in the number of SSIs with 
chlorhexidine use,23 and one trial reported no 
SSIs in either study groups.20 

All six studies reported the post-operative SSI 
rates. The SSI occurred in 63 out of 1,009 (6.24%) 
patients who received CHX-IPA and 117 out of 
1,071 (10.92%) patients received PVI as skin 
antisepsis before surgery. The meta-analysis 
showed that CHX-IPA significantly decreased the 
risk for SSI, compared to the use of PVI (pooled 
RR=0.60 (95% CI=0.45-0.79) (Figure 2). No 
significant study of heterogeneity was found (I2 

=0%; x2 test, p=0.776). Furthermore, no evidence 
of publication bias was found from a visual 
inspection of funnel plots (Figure 3).

Positive cultures after skin antisepsis 
Two trials reported significant reduced positive 
culture results after the use of CHX-IPA as a pre-
operation skin antisepsis compared with the 
use of PVI.23,24 One trial reported insignificant 
reduction of positive cultures in the number 
of positive cultures when CHX-IPA was used 
compared with the use of PVI.20

The meta-analysis of the three studies showed 
that the use of CHX-IPA significantly decreased 

Figure 2. Forest plot comparing the incidence of surgical site infection following skin preparation with chlorhexidine-isopro-
pylalcohol (CHX-IPA) versus povidone-iodine (PVI)
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Figure 3. Funnel plots for surgical site infection (A) and for 
positive culture result (B) after application preoperative skin 
antisepsis of CHX-IPA versus PVI

the risk for a positive culture result after 
application, compared with PVI (pooled RR=0.38 
(95% CI=0.28-0.51). No significant heterogeneity 
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was found (I2 =46%; x2 test, p=0.165) (Figure 4). 
Potential publication bias for positive culture 
result from a visual inspection of funnel plots was 
found as shown in Figure 3.

DISCUSSION

This meta-analysis showed superior result to 
the use of chlorhexidine in combination with 
isoprophyl-alcohol for antisepsis solution before 
surgery compared to the use of povidone-iodine 
in reducing the number of surgical site infection 
and the positive skin culture after application.

There was a 40% reduction in the risk of SSIs 
among patients received preoperative skin 
antisepsis of chlorhexidine compared to those 
who received povidone-iodine. This estimated 
number is similar in all of the studies, except 
three studies that had different estimation 
points from the pooled estimation.20–23 However, 
these studies only weighted less than 5% of the 
total studies, and had only a few events (total 
of 7 from 180 cumulative SSIs). Another review 
from Lee, et al25 also stated that chlorhexidine 
application as a skin antisepsis gave a reduction 
of 36% in the risk of SSIs compared to PVI. 
Meanwhile, a study from Noorani et al14 showed 
a slightly similar result from this study, which 
was a reduction of 42% in the risk of SSIs when 
using chlorhexidine as a presurgical antisepsis 
compared to PVI. However, Noorani et al14 also 
stated that there was no clear benefit in the favor 

 

 
Figure 4. Forest plot comparing the positive cultures of bacterial growth following skin preparation with chlorhexidine-isopro-
pyl-alcohol (CHX-IPA) versus povidone-iodine (PVI)

of either agents in preventing intra-abdominal 
sepsis.

This study also supports the use of chlorhexidine 
for pre-surgical skin antisepsis. It shows that the 
use of chlorhexidine can reduce positive culture 
after skin antisepsis by 62%. This estimated 
number is similar in all of the included studies. 
Another meta-analysis also provides a slightly 
different rate of 56% reduction in positive skin 
culture results after skin preparation compared 
with PVI.25

Nevertheless, there were several limitations 
in this study. First, we found only six relevant 
studies. More relevant studies might be found 
if other sources such as other database (e.g.:  
excerpta medica database (EMBASE), Cochrane 
database of systematic review, cumulative index 
to nursing and allied health literature (CINAHL), 
etc.), conference proceedings, books, unpublished 
literature, and literature other than English 
language were included. Second, there were 
two studies that contributed more than 60% of 
the patients included in the meta-analysis.13,24 
However, through the I2 and x2 test conducted, we 
found no evidence of significant heterogeneity in 
this meta-analysis, though the secondary outcome 
had borderline heterogeneity (I2=46%). Third, 
although the author had limited the number of 
studies that used chlorhexidine with mixture or 
addition of isoprophyl-alcohol, there were still 
different concentrations of chlorhexidine used in 
this study. Three trials used 2%,13,20,23 two trials 
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used 0.5%,21,22  and another one trial used 4%.24  
However, this study follows the CDC guideline 
which suggests that any concentration of 
chlorhexidine greater than 0.5% with alcohol can 
be used as a skin antiseptic before the insertion of 
intravascular catheter to decrease contamination. 
Another meta-analysis with specific concentration 
of chlorhexidine was needed to determine which 
concentration of chlorhexidine was preferred to 
reduce the surgical site infection. Fourth, in this 
study the type of surgery was varied from clean 
to clean-contaminated surgery with different 
types of specializations (Table 2). Further study 
in specific field of surgery and type of surgery is 
recommended. 

This meta-analysis showed a superior result in 
chlorhexidine-isoprophylalcohol preparation as 
skin antisepsis. The high cost and the availability 
of this preparation became potential drawbacks 
to Indonesian surgeons. A study on cost-benefit 
model comparing the economic value of using 
chlorhexidine compared to PVI concludes that 
although chlorhexidine is more costly than iodine, 
the dramatic reduction of SSIs will likely result in 
greater overall cost savings with chlorhexidine 
use.25 
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ABSTRAK

Latar belakang: Swamedikasi dengan antibiotik meningkatkan 
risiko terjadinya resistensi, yang selanjutnya meningkatkan 
morbiditas dan mortalitas. Masyarakat berperan penting 
dalam mencegah peningkatan insiden dan penyebaran 
resistensi. Data mengenai faktor-faktor yang mempengaruhi 
swamedikasi dengan antibiotik oleh masyarakat dibutuhkan 
untuk menyusun intervensi yang tepat. Studi ini bertujuan 
mengetahui determinan swamedikasi dengan antibiotik, 
terutama pengetahuan masyarakat mengenai antibiotik.

Metode: Studi potong lintang dengan wawancara 
menggunakan kuesioner dilaksanakan di Puskesmas Teling 
Atas, Kecamatan Wanea, pada bulan September-Oktober 
2015. Kuesioner berisi 35 pertanyaan tentang karakteristik 
responden, perilaku penggunaan antibiotik, dan pengetahuan 
responden tentang antibiotik. Regresi logistik digunakan untuk 
mencari hubungan antara tingkat pengetahuan responden 
mengenai antibiotik dan determinan lain dari swamedikasi 
dengan antibiotik.

Hasil: Sebanyak 240 dari 400 responden (60%) menggunakan 
antibiotik dalam 6 bulan sebelum wawancara. Seratus delapan 
puluh (45,0%) responden melakukan swamedikasi. Luka atau 
penyakit kulit (32,2%) menjadi alasan utama penggunaan 
antibiotik tanpa resep. Mayoritas responden (70,6%) 
melakukan swamedikasi atas keinginan sendiri dan membeli 
antibiotik tersebut di apotek (52,2%). Rerata nilai pengetahuan 
responden mengenai antibiotik termasuk kategori “sedang” 
(skor 7,14±2,49). Responden dengan pengetahuan yang lebih 
buruk memiliki kemungkinan lebih tinggi untuk melakukan 
swamedikasi dengan antibiotik, demikian pula sebaliknya. 
(RO=16,86; IK 95% = 4,25–66,83).

Kesimpulan: Terdapat hubungan antara swamedikasi dengan 
antibiotik dengan usia, pendapatan keluarga, serta tingkat 
pengetahuan responden tentang antibiotik. Responden dengan 
tingkat pengetahuan yang rendah tentang antibiotik memiliki 
kemungkinan yang lebih tinggi untuk melakukan swamedikasi, 
sehingga dibutuhkan edukasi kepada masyarakat tentang 
antibiotik.

ABSTRACT

Background: Self-medication with antibiotics increases 
the risk of resistance, which leads to higher morbidity 
and mortality. The community plays an important role 
in preventing and controlling the spread of antibiotic 
resistance. This study aims to determine factors associated 
with antibiotics self-medication practices in the community, 
which are the key to developing effective intervention 
programs.

Methods: This cross-sectional study was conducted between 
September and October 2015 at Teling Atas Community 
Health Center in Wanea, a sub-district of East Indonesia 
region. Data was collected by a questionnaire-guided 
interview. There were 35 questions which cover respondent 
demographics, antibiotic use, and respondents’ knowledge 
about antibiotics. Logistic regression was used to analyze 
the association between self-medication with antibiotics and 
respondents’ level of knowledge as well as other factors.

Results: Among 400 respondents, there were 240 (60%) who 
had used antibiotics within 6 months prior to the interview 
and 180 (45.0%) who had self-medicated. Wounds or skin 
diseases (32.2%) were main reasons for self-medication. 
The majority of respondents self-medicated on their own 
initiatives (70.6%) and purchased antibiotics in pharmacies 
(52.2%). The mean score for respondent knowledge about 
antibiotic was categorized as “moderate” (score 7.14±2.49). 
Respondents with lower knowledge scores had higher 
probabilities to self-medicate with antibiotics than those 
with higher scores (OR= 16.86; 95% CI= 4.25–66.83).

Conclusion: Self-medication practices with antibiotics 
in this study are associated with age, family income, and 
knowledge. Since poorer knowledge about antibiotics is 
associated with a higher probability of self-medication 
with antibiotics, education programs to improve public 
awareness are needed.
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Since the discovery of Penicillin in 1928, 
antibiotics have been playing an important role 
in the treatment of infectious diseases, one of the 
leading causes of death.1,2 Unfortunately, many 
antibiotics have been less efficacious due to 
increased resistance. This condition has become 
a global health problem.2–5 

The impact of antibiotic resistance is devastating 
to patients, the community, and healthcare. 
It reduces the efficacy of treatment which 
subsequently poses patients to higher morbidity 
and mortality up to two-folds and longer duration 
of treatment.1,5,6 Patients may also need second 
or even third-line antibiotics to cure their 
infections and will be burdened with higher cost 
consequently.1,2,6 At worst, the increasing number 
and spreading of resistant bacteria put us on 
the cusp of a post-antibiotic era when common 
infections and minor injuries could cause death.1 

A study conducted in Surabaya and Semarang 
showed that 54% of individuals, either in the 
community or hospitals, had carried resistant 
Escherichia coli.7 Self-medication has been proven 
to be one of the causes of antibiotic resistance.8,9  

Widayati et al10 found that the 7.3% of people in 
Yogyakarta had self-medicated with antibiotics. 
The prevalence was higher (17%) in another study 
held in teaching hospitals and public health centers 
in Surabaya and Semarang.11 In those studies, 
self-medication practices were predisposed by 
multiple factors, such as lack of knowledge about 
antibiotics, poor access to the health facilities, high-
cost low-quality health services, poor regulation, 
and lack of control by the government.8–10 

The role of the community in controlling the spread 
of resistance is essential. Appropriate use, such 
as not taking antibiotics without a prescription, 
taking antibiotics exactly as directed, not using 
leftover antibiotics from previous treatments, and 
not giving nor suggesting antibiotics to others 
based on prior personal medical history, can help 
prevent the grim prospect of antibiotic resistance 
mentioned previously.12

The World Health Organization (WHO) has urged 
its members to start educating and increasing 
people’s awareness towards proper antibiotic 
use as one way to control the spread of antibiotic 
resistance.2,4–6 Since self-medication is not only 
influenced by knowledge and belief at individual 

level but also by economic and socio-demographic 
factors which differ across regions, it is important 
to first identify what factors contribute to 
it.5,6,8,13,14 Unfortunately, those data are still 
limited in Indonesia, and most of the studies were 
conducted in Java. 

The purpose of this study is to determine public 
knowledge regarding antibiotics and other 
determinants of self-medication with antibiotics. 
The result of this study is expected to be a 
valuable input to develop effective community 
education programs to raise public awareness of 
antibiotic resistance as well as appropriate use of 
antibiotics.

METHODS

This cross-sectional study was conducted in 
Wanea, a sub-district of Manado, North Sulawesi, 
East Indonesia, between September and October 
2015. A questionnaire-structured interview 
with each subject was performed to collect data. 
This study had been approved by the Integrated 
Health Research Unit, Prof. Dr. R. D. Kandou 
General Hospital (No. 082/EC-UPKT/IX/2015). 
Each respondent was asked for a written consent 
after being provided information about the study.

The study population was Teling Atas Community 
Health Center visitors, the only community health 
center in Wanea, North Sulawesi, Indonesia. A total 
of 400 samples were recruited using consecutive 
sampling. Inclusion criteria were as follows: (1) 
patients who were Wanea sub-district residents, 
(2) aged ≥18 years old, (3) able to speak Bahasa 
Indonesia, and (4) willing to participate in this 
study. 

Visitors who fulfilled the above criteria were 
then informed about the purpose, benefit, and 
procedure of this study. Those who agreed to 
participate were asked for a written consent by 
the interviewer. The next step was the interview 
guided by a questionnaire which had been 
adapted from previous studies.4–6,14,15 An interview 
was considered finished when a respondent 
had answered all questions or withdrew his/
her participation from this study. Incomplete 
questionnaires were excluded from the study. 
Data collection was performed by the first author, 
assisted by six medical doctors.
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A total of 35 questions in the questionnaire 
were divided into three sections as follows: (1) 
8 questions about respondent demographics, (2) 
13 questions about recent antibiotic use by the 
respondent within the past six months, and (3) 
14 questions about the respondent’s knowledge 
regarding antibiotics (the role of antibiotics, 
identification of antibiotics, adverse effects of 
antibiotics, and antibiotic use). Self-medication 
was defined as the use of any antibiotics without 
a prescription within six months prior to the 
interview.4–6,16 

Respondents’ knowledge about antibiotics was 
assessed based on 14 questions in the third section 
of the questionnaire; all of which must have been 
answered with “yes”, “no”, or “do not know”. Each 
correct answer was given 1 point while each wrong 
or “do not know” answer was given 0 point. Hence, 
the maximum possible score was 14. Respondents’ 
levels of knowledge were classified into 3 categories, 
i.e. low (score 0–4), moderate (score 5–9), and high 
(score 10–14). Before being used for the survey, the 
questionnaire had been pretested to 30 individuals 
whose characteristics were similar to the study 
population in order to verify the clarity of the 
language used and the questionnaire’s structure. 
Wording revision had been done accordingly. A 
Cronbach’s alpha of 0.71 means that the reliability 
of the questionnaire is acceptable. 

Data was processed using the Statistical 
Package for the Social Sciences (SPSS) version 
15 for Windows. Descriptive statistics of 
respondents’ demographic profile, antibiotic 
use, and knowledge about antibiotics used 95% 
confidence interval. A bivariate analysis was 
performed to determine the association between 
respondents’ demographics and self-medication 
with antibiotics. Any associations with p<0.05 
were considered statistically significant, and 
the variables were included in the subsequent 
logistic regression analyzing the association 
between respondents’ knowledge score with 
self-medication practices. Results of the logistic 
regression analysis are presented as adjusted odd 
ratios (OR), each with 95% confidence interval.

RESULTS

A total of 400 individuals were studied. The 
median age of respondents was 45.0 (18–49) 

years old. The majority of respondents were 
female (65.8%) and senior high school graduates 
(56.3%). The respondents’ demographics are 
presented in Table 1.

In this study, almost half (45%) of the respondents 
had self-medicated with antibiotics within six 
months prior to the interview. Wounds or skin 
diseases (32.2%), acute respiratory infections 
(18.3%), and fever (11.7%) were the main reasons 
to take antibiotics without any prescriptions. 
(Table 2).

Variables

No 
antibiotic 
use (%)
[n=160]

Antibiotic use (%)

Total (%)Without 
prescription

(n=180)

With 
prescription

(n=60)
p

Sex

Male 58 (36.3) 58 (32.2) 21 (35.0) 0.692 137 (34.3)

Female 102 (63.8) 122 (67.8) 39 (65.0) 0.692 263 (65.8)

Age

≤30 years old 40 (25.0) 39 (21.7) 28 (46.7) 0.001 107 (26.8)

31–45 years old 37 (23.1) 53 (29.4) 8 (13.3) 0.001 98 (24.5)

46–60 years old 39 (24.4) 53 (29.4) 14 (23.3) 0.001 106 (26.5)

>60 years old 44 (27.5) 35 (19.4)
10

(16.7)
0.001 89 (22.3)

Marital status

Single 28 (17.5) 20 (11.1) 14 (23.3) 0.019 62 (15.5)

Married 132 (82.5) 160 (88.9) 46 (76.7) 0.019 338 (84.5)

Highest level of educational attainment

≤ Primary 
School

21 (13.1) 24 (13.3) 2 (3.3) 0.010 47 (11.8)

Junior high 
school

31 (19.4) 37 (20.6) 7 (11.7) 0.010 75 (18.8)

Senior high 
school

86 (53.8) 101 (56.1) 38 (63.3) 0.010 225 (56.3)

≥ University 22 (13.8) 18 (10.0) 13 (21.7) 0.010 53 (13.3)

Employment status

Unemployed* 115 (71.9) 101 (56.1) 40 (66.7) 0.150 256 (64.0)

Employed 45 (28.1) 79 (43.9) 20 (33.3) 0.150 144 (36.0)

Health Insurance

Not having 
health 
insurance

14 (8.8) 12 (6.7) 7 (11.7) 0.268† 33 (8.3)

Having health 
insurance

146 (91.3) 168 (93.3) 53 (88.3) 0.268† 367 (91.8)

Family Income‡

<Rp 2,500,000 114 (71.3) 146 (81.1) 40 (66.7) 0.020 300 (75.0)

≥Rp 2,500,000 46 (28.8) 34 (18.9) 20 (33.3) 0.020 100 (25.0)

Table 1. Respondent’s demographics

* Includes housewives, students, and retirees; † Fisher’s 
Exact; ‡ Average monthly family income
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More than half of respondents who self-
medicated (n=100; 55.6%) stated that doing so 
was more practical than seeking a doctor for a 
treatment. Slightly more than one-fourth (26.7%) 
of respondents said that they were too busy to see 
a doctor, whereas another 14.4% had used the 
same antibiotic as the one medically prescribed 
for similar complaint in the past. On the other 
hand, six (3.3%) respondents self-medicated 
because they did not have enough money to pay 
for the doctor visit. 

Most respondents (70.6%) self-medicated on 
their own initiative and purchased antibiotic in 
pharmacies (52.2%). When asked about their 
opinions regarding safety of self-medication, 
122 (67.8%) respondents considered the 
practice was safe, 41 (22.8%) thought it was 
dangerous, and 17 (9.4%) could not answer the 
question.

The mean value of knowledge score in this study 
was 7.14±2.49. The majority of respondents 
(67.5%) had moderate level of knowledge, 
whereas respondents with high and low level of 
knowledge comprised 18.0% and 14.5% of the 
sample, respectively.

Table 3 displays respondents’ knowledge about 
antibiotics. A large number of respondents 

Variable (n=180) %
Complaints

Wounds / skin diseases 58 32.2
Upper respiratory tract infections 33 18.3
Fever 21 11.7
Muscle / joint pain 21 11.7
Others 18 10
Toothache 15 8.3
Sore throat 14 7.8

Last antibiotic used within the last six months
Amoxicillin 123 68.3
Ampicillin 47 26.1
Cefadroxil 2 1.1
Others* 8 5.3

Source of suggestion to self-medicate
On their own initiative 127 70.6
Family / friends 46 25.6
Other medical workers 5 2.8
Pharmacists 2 1.1

Source of antibiotics
Pharmacies 94 52.2
Stalls / small shops / “warung” 79 43.9
Leftover antibiotics 6 3.3
Friends or family 1 0.6

Table 2. Characteristics of self-medication

*Three respondents failed to mention the name of antibiotic

Question Correct Answer %
The role of antibiotics

Antibiotics are medicines which can kill bacteria 292 73.0
Antibiotics can be used to treat viral infections 72 18.0
Antibiotics can accelerate the healing of cough/ runny nose 104 26.0
When someone is catching a fever, he/she must consume antibiotic immediately 169 42.3
Antibiotics must be given to any diseases 230 57.5
Antibiotics can kill good bacteria 97 24.3

Identification of antibiotics
Paracetamol is one example of antibiotics 233 58.3
Amoxicillin is not an antibiotic 346 86.5
CTM is one example of antibiotics 252 63.0

Adverse effects
Improper use of antibiotics can cause bacteria to be resistant 238 59.5
Antibiotics do not have any side effects 251 62.8
Antibiotics can cause allergic reactions 211 52.8

Antibiotic use
Antibiotics can be discontinued when symptoms have improved 169 42.3
A higher dose of antibiotic can accelerate healing 212 53.0

Table 3. Respondents’ knowledge about antibiotics
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(73.0%) knew that antibiotics target bacteria, 
but only less than one-fifth (18.0%) of 
respondents knew that antibiotics do not play 
any role in viral infections. Meanwhile, there 
were a lot of patients (74.0%) in our study 
who thought that antibiotics could accelerate 
the healing of cough or runny nose. Although 
59.5% of respondents knew that improper use 
of antibiotics could lead to resistance, only 
24.3% of respondents knew that antibiotic use 
could kill good bacteria.

Respondents’ age, marital status, highest 
level of educational attainment, family 
income, and knowledge about antibiotics 
were all significantly associated (each has a 
p<0.05) with self-medication practices (Table 
1). All of them were then included in the 
multivariate analysis where knowledge was 
an independent variable, and the rest were 
confounders. After having adjusted for age, 
marital status, education, employment status, 
and family income, the final logistic regression 
model came up with a significant association 
between knowledge about antibiotics and self-
medication practices. Respondents with lower 
level of knowledge have higher probabilities to 
self-medicate with antibiotics than those with 
higher level (OR= 16.86; 95% CI= 4.25–66.83) 
(Table 4).

Variable

Antibiotic use

OR (95%CI)Without prescription
(n=180)

With prescription
(n=60)

n % n %
Level of knowledge*

Low 33 91.7 3 8.3 16.86 (4.25–66.83)
Moderate 132 81.0 31 19.0 6.95 (3.12–15.47)
High 15 36.6 26 63.4 1 (Reference)

Age*
≤30 years old 39 58.2 28 41.8 0.50 (0.19–1.28)
31–45 years old 53 86.9 8 13.1 2.56 (0.83–7.96)
46–60 years old 53 29.4 14 20.9 1.21 (0.442–3.33)
>60 years old 35 77.8 10 22.2 1 (Reference)

Family Income*
<Rp 2,500,000 146 78.5 40 21.5 1.94 (0.89–4.20)
≥Rp 2,500,000 34 63.0 20 37.0 1 (Reference)

Table 4. Associations between knowledge and self-medication

*Odd ratios were adjusted for level of knowledge, age, marital status, educational level, employment status, and family income

DISCUSSION

The prevalence of self-medication within six 
months prior to the interview in Wanea was 
45.0%. This result is greater than the prevalence 
in Kuwait, Abu Dhabi, and Greece which were 
27.5%, 44.0%, and 44.6%, respectively.5,16,17 It is 
strikingly higher than the finding of another study 
in Putrajaya and Penang, Malaysia, Indonesia’s 
neighboring country, which came up with 4.5% 
and 7.6%, respectively.4,15 When compared to 
previous studies in Semarang-Surabaya (17.0%) 
and Yogyakarta (7.3%), all of which located in 
Java island, the result of our study still shows a 
remarkably higher number.10,11 

In this study, wounds and skin diseases were two 
main reasons for respondents to take antibiotics 
without a prescription. This finding is different 
from other studies that showed acute respiratory 
infection as the major cause of self-medication 
with antibiotics.4,5,10

Although the majority (67.8%) of respondents 
who self-medicated were female, we cannot yet 
conclude whether women tend to self-medicate 
rather than men because during our study, the 
Wanea community health center was mostly 
visited by women (65.8%). However, we should 

http://mji.ui.ac.id



Kurniawan, et al.
Determinants of self-medication with antibiotics

67

Medical Journal of Indonesia

acknowledge that women could play an important 
role in preventing self-medication with antibiotics, 
especially in children. A study in Peru that aimed 
to determine factors affecting caregivers’ decisions 
about antibiotic use in children showed that 15.9% 
of children had received antibiotics without a 
prescription.18 In China, 62.0% of parents had self-
medicated their children with antibiotics.19As a 
mother, a woman does not only act as the caregiver 
in her family, but also the central decision maker 
regarding her family’s health. 

The level of knowledge about the role of antibiotics 
in viral infections is lower when compared to 
other studies conducted in Yogyakarta (29.0%), 
Kuwait (29.8%), South Korea (30.6%), and 
Sweden (73.2%).5,6,10,20 It is shown by the relatively 
high number of respondents who did not know 
that antibiotics have no role in viral infections, 
despite the fact that a lot of them had known that 
the target of antibiotics is bacteria. Moreover, 
many still thought that antibiotics could speed 
up the healing of cough or runny nose and that 
antibiotics should be given to all diseases. Those 
data display respondents’ lack of knowledge 
about the role of antibiotics in the treatment of 
infectious diseases in general. 

The level of knowledge regarding appropriate 
use of antibiotics was also low. More than half 
(57.7%) of respondents said antibiotics should 
be discontinued when symptoms had improved. 
There were 40.5% of respondents who were not 
aware that inappropriate use of antibiotics could 
cause resistance. 

Better knowledge about antibiotics is expected 
to improve practice towards antibiotic use as 
it helps people to better understand the role of 
antibiotics and the negative effects of its misuse. 
To change behavior, people need to know the 
consequences of their behavior. Lack of public 
knowledge about antibiotics may cause a high 
number of self-medicating people.5 The results 
of this study has proven a significant association 
between the level of knowledge and self-
medication with antibiotics. Respondents with 
poorer knowledge have higher probabilities to 
self-medicate with antibiotics, and vice versa. 
Therefore, to prevent self-medication with 
antibiotics and change this unhealthy habit, it is 
necessary to develop multifaceted educational 
programs to improve public knowledge about 

antibiotics and to raise public awareness of 
antibiotic resistance. 

“Antibiotics: Handle with Care” was a campaign 
launched by WHO on the first World Antibiotic 
Awareness Week in 2015. The theme of the 
campaign reflects the overarching message to 
the community that antibiotics are a precious 
resource and should be preserved. They should 
be used to treat bacterial infections, only when 
prescribed by a certified health professional. 
Antibiotics should never be shared or saved for 
the future. Furthermore, health professionals 
also have a role in preventing and controlling 
the spread of antibiotic resistance, such as by 
ensuring prudent use of antibiotics as well as 
educating patients about antibiotic resistance, 
the dangers of its misuse, and the importance of 
preventing infections.12

As shown by Table 4, although not significantly 
associated, self-medication practices were more 
prevalent in those whose family income were 
less than Rp 2.500.000 (OR=1.94; 95% CI= 
0.89–4.20). Although inability to pay for health 
service may be an underlying factor, it may not be 
the only cause. It was shown from the data that 
45.8% of respondents who covered by health 
insurance turned out to purchase antibiotics 
without a prescription. This indicates that apart 
from financial barriers, self-medication may also 
be caused by other factors, such as poor quality 
care, poor access to public health services, and 
misconception about the use of antibiotics.8–10 

Self-medication practices are also made possible 
by the easy access to buy antibiotics without a 
prescription. Although in Indonesia antibiotics 
are classified as prescription only medicines 
and, therefore, cannot be sold as over the 
counter (OTC) drugs, in this study, more than 
half of respondents (52.2%) bought antibiotics 
without a prescription at pharmacies. Many other 
respondents (43.9%) could even get antibiotics 
without a prescription from stalls (small shops or 
“warung”). These disturbing situations have also 
happened elsewhere in Indonesia. In Yogyakarta 
and Surabaya, 63.4% and 90.0% of respondents, 
respectively, could easily buy antibiotics from 
pharmacies without prescriptions.3,10 

The ease of obtaining antibiotics at pharmacies 
without a prescription, consumers’ demands, 
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and weak government control over the sale 
of antibiotics have opened people’s access 
to antibiotics so freely that it has been a 
commonplace to find them in stalls along with 
snacks and beverages. The government needs to 
tighten supervision over antibiotic sale and selling 
antibiotics without prescriptions must be strictly 
prohibited. Furthermore, to prevent and control 
the spread of antibiotic resistance, policymakers 
must strengthen policies, programs, and the 
implementation of infection prevention and 
control measures. Appropriate use of antibiotics 
must also be well regulated and promoted.

We understand that recall bias was inevitable and 
might affect the result of this study. We have tried 
to minimize this bias by using a shorter time limit, 
which was 6 months, to define self-medication, 
while other studies commonly used 1 year interval. 
Another limitation would be measurement bias 
since the questionnaire used in this study might 
not be completely accurate in measuring the level 
of knowledge about antibiotics. Moreover, the 
language used to form the questions might not 
have been fully understood by respondents and 
led to inaccurate answers. To prevent this from 
happening, we had pretested the questionnaire 
and chose the questionnaire-structured interview 
over the self-answered questionnare technique 
so that we could directly see the respondents 
in person and make sure if they understood the 
questions.

In conclusion, there are associations between 
self-medication with antibiotics and age, family 
income, and the level of knowledge. Poorer 
knowledge about antibiotics may increase the 
probability to self-medicate with antibiotics, 
and vice versa. Thus, a better understanding of 
antibiotics and antibiotic resistance is required. 
Physicians, especially those working in primary 
care, have an important role to improve people’s 
awareness of antibiotic resistance and to promote 
prudent use of antibiotics.
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ABSTRAK

Latar belakang: Obesitas pada anak dapat meningkatkan 
berbagai risiko penyakit kronik. Gangguan psikis terkait 
obesitas pada anak meliputi: depresi, cemas, rendah diri, 
gangguan hiperkinetik, dan peningkatan agresivitas. 
Hubungan ini diduga disebabkan oleh ekspresi genetik rentan 
pada individu obes. Penelitian ini bertujuan untuk mengetahui 
hubungan antara obesitas dengan gangguan perilaku dan 
emosi pada anak usia sekolah dasar.

Metode: Penelitian potong lintang dilakukan terhadap 384 
anak di SDN 01 Menteng Jakarta pada bulan Juli-September 
2015. Penelitian dilakukan dengan membandingkan status gizi 
anak dengan menyaring gangguan perilaku dan emosional 
melalui kuesioner 17-item Pediatric Symptom Checklist (PSC-
17). Analisis data dilakukan menggunakan uji kai kuadrat.

Hasil: Prevalensi anak obes di SDN 01 Menteng Jakarta 
mencapai 23,18%, lebih tinggi dibanding prevalensi provinsi 
Jakarta (14%). 8,7% subjek obes, dan 13,6% memiliki gangguan 
perilaku/emosi. 20,0% subjek yang obes memiliki gangguan 
perilaku/emosi. Prevalensi lebih tinggi untuk subskala 
internalisasi. Hal ini konsisten dengan studi lainnya. Hubungan 
antara obesitas pada anak terhadap gangguan perilaku 
secara signifikan bermakna untuk subskala eksternalisasi 
(p=0,036). Diperkirakan hal ini dipengaruhi oleh stigma sosial 
dari peer group. Obesitas pada anak secara statistik tidak 
memiliki hubungan bermakna terhadap subskala internalisasi, 
perhatian, dan skor total PSC-17 (p>0,05). Hal ini menandakan 
adanya faktor lain yang berperan dalam menyebabkan 
gangguan psikis pada anak obes.

Kesimpulan: Secara umum, obesitas tidak berhubungan dengan 
gangguan perilaku dan emosi pada anak, namun berkaitan 
dengan gangguan perilaku/emosi yang bersifat eksternalisasi.

ABSTRACT

Background: Obesity in children can increase the risks of 
various chronic diseases. Mental disorders associated with 
obesity in children include: depression, anxiety, low self-
esteem, hyperkinetic disorders, and increased aggressiveness. 
This relationship is estimated due to vulnerable genetic 
expressions in obese individuals. This study aimed to find 
the association between obesity and behavioral/emotional 
disorder in primary school-aged children.

Methods: This cross-sectional study was conducted on 384 
children at Menteng 1 Elementary School, Jakarta from July 
to September 2015. The study was conducted to find the 
association between the children’s nutritional status and 
behavioral/emotional disorders screened by the 17-item 
Pediatric Symptom Checklist (PSC-17). Chi square analysis 
was applied in this study.

Results: The prevalence of obese children at Menteng 1 
Elementary School, Jakarta reached 23.2%, which is higher than 
Jakarta’s prevalence (14%). 8.7% of the subjects were obese and 
13.6% of them were having behavioral/emotional disorders. 
20.0% of the obese subjects had behavioral/emotional 
disorders. The prevalence was higher for internalizing sub-
scale, which was consistent with other studies. Association 
between obesity and behavioral/emotional disorders was 
significant for externalizing sub-scale (p=0.036). Externalizing 
problems caused by obesity might be affected by the social 
stigma of their peer group. However, obesity in children did not 
have a statistically significant relationship in internalization 
sub-scale, attention, and PSC-17 total score (p>0.05). No 
significant associations towards those sub-scales were thought 
to be influenced by other factors, playing a role in causing 
mental disorders in children.

Conclusion: In general, obesity was not associated with 
behavioral and emotional disorders in children, but 
obesity was related to externalizing behavioral/emotional 
disorders.

Medical Journal of Indonesia

http://dx.doi.org/10.13181/mji.v26i1.1564


Aditya and Sekartini.
Obesity and mental disorders in children

71

Medical Journal of Indonesia

Obesity in children is a pandemic problem, 
commonly found not only in developed countries, 
but also in developing countries.1 In 2013, there 
were 18.8% of children aged five to 12 years in 
Indonesia who were overweight and obese, which 
10.8% of them classified as overweight and 8% 
obese. The highest prevalence was found in Jakarta, 
as many as 30.1% including 14% obese and 16.1% 
overweight.2 The increasing prevalence of obesity 
in children is important to be explored further 
because obesity can increase the risk of various 
chronic diseases both physically and mentally. 
Obesity in children is associated with mental 
illnesses such as: depression, anxiety, low self-
esteem, eating disorders (bulimia), hyperkinetic 
disorders, and increased aggressiveness.3,4

In Jakarta, Harahap et al5 found that there were 
22% obese children with emotional and behavioral 
problems. This study was conducted using the 
17-item Pediatric Symptom Checklist (PSC-17), 
which was as good as the gold standard method 
to screen emotional and behavioral problems 
in children. This was the first study to evaluate 
emotional and behavioral problems in Indonesian 
children, in which the association between obesity 
and emotional/behavioral problems was still not 
well acknowledged.5 Therefore, the purpose of this 
study is to further find the association between 
obesity and behavioral/emotional disorders in 
Indonesian children.

METHODS

A cross-sectional study was conducted from July 
to September 2015 at Menteng 1 Elementary 
School, Jakarta. The protocol of the study has 
been approved by Medical Ethics Committee 
of Universitas Indonesia (No. 583/UN2.F1.D1/
KBK/PDP.01/2015). An amendment of ethical 
clearance for the revision of this study’s title had 
also been approved by the same institution (No. 
828/UN2.F1.D1/KBK/PDP.01/2015). All 384 
students enrolled in the school during the period 
of study were included. The parents were asked to 
fill a written consent of their child’s enrollment in 
this study. All subjects underwent anthropometric 
(height and weight) measurements to determine 
each subject nutritional status based on their 
body mass index (BMI). We supervised each 
data collection using the same tools: one height 
scale (Seca-206) and one weight scale (Seca-704) 

for all subjects to prevent bias. Each subject’s 
height and weight were measured three times, 
and the mean value from those measurements 
was taken into BMI calculation. Both scales were 
calibrated by putting the scales back to zero every 
time before the next subject’s measurements. 
Height measurements were taken by instructing 
the subjects to stand upright with both ankles 
touching the wall behind them, while maintaining 
their heads and eyes straight forward.  

We obtained all of the subjects’ nutritional status 
by plotting each subject’s height and weight to 
the National Center for Health Statistics-Centers 
for Disease Control and Prevention (NCHS-CDC) 
growth charts. BMI was retrieved by dividing 
their weights (kg) by the square of their heights 
(m2). The subjects were classified as obese when 
their BMI using CDC-NCHS (kg/m2) were at the 
95th percentiles and above.6

We then gave the 17-item PSC-17 to 384 subjects 
who had done the measurements. Eighteen 
subjects were excluded because they wrote 
down in the informed consent (given in a bundle 
with the questionnaires) that they did not want 
to participate in this study. Ten subjects did not 
complete all the questions and/or put more 
than two answers in the same question, so their 
questionnaires became invalid and were dropped 
out from the study. In the end, 103 subjects 
completed valid PSC-17 questionnaires, and 
therefore were included in the data analysis. 

Each parent of the subjects completed the PSC-
17 based on their observation toward their 
child’s behavior. This screening tool consists of 
17 items as a short form of PSC, which is divided 
in three sub-scales: internalizing, externalizing, 
and attention. Internalizing subscale covers 
emotional disorders such as depression and 
anxiety, which are screened by these symptoms: 
“feels sad, unhappy”, “feels hopeless”, “is down 
to self”, “seems to be having less fun”, and 
“worries a lot”. Externalizing sub-scale covers 
behavior disorders such as conduct disorder 
and aggressive-disruptive behavior, which are 
screened by these symptoms: “refuses to share”, 
“does not understand other people’s feelings”, 
“fights with other children”, “blames others for 
his/her troubles”, “does not listen to rules”, “teases 
others”, and “takes things that do not belong 
to him/her”. Furthermore, attention sub-scale 
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covers attention deficit-hyperactivity disorder, 
which is screened by following symptoms: 
“fidgety, unable to sit still”, “daydreams too much”, 
“has trouble concentrating”, “acts as if driven by a 
motor”, and “distracted easily”.5 

Parents rated each item based on the frequency of 
“never”, “sometimes”, or “often”. Their responses 
were then scored as 0, 1, or 2, respectively. We 
used the cut off score ≥5 for internalization 
sub-scale, ≥7 for externalization sub-scale, ≥7 
for attention sub-scale, and ≥15 for total score.5 

Gardner et al7 instructed to give the number 
0 on items that were not answered, and the 
questionnaire was still considered valid if there 
was maximal one unanswered item for each 
subscale. This policy was applied in this study. 
Hence, some questionnaires with two answers in 
one question were considered invalid.

The independent variable in this study was 
the nutritional status, whereas the dependent 
variable was the PSC-17 result. We used the chi-
square test to find the association between obesity 
of each subscale (internalizing, externalizing, 
attention), the total score, and the positive PSC-
17 result.

RESULTS

We calculated 384 eligible subjects’ BMI to find 
their nutritional status. Their age ranged from 
six to 12 years, with 199 subjects (51.8%) were 
male. We found that 89 children (23.2%) were 

Characteristics n=384 %
All subjects

Underweight 28 7.3
Normal 223 58.1
Overweight 44 11.5
Obese 89 23.2

Subjects with valid PSC-17 103 26.8
Underweight 4/103 3.9
Normal 70/103 68.0
Overweight 9/103 8.7
Obese 20/103 19.4

Table 1. Subjects’ nutritional status

PSC-17= pediatric symptom checklist-17 PSC-17= pediatric symptom checklist-17

Characteristics
n=103

Total %Male
n=48

Female
n=55

Behavior/emotional 
problems

7 7 14 13.6

Internalization 4 6 10/14 -
Externalization 2 1 3/14 -
Attention 1 4 5/14 -
Total score 4 5 9/14 -

No problems 41 48 86.4

Table 2. PSC-17 results

obese, with composition of 60 (15.6%) males 
and 29 (7.6%) females. Only 103 of 384 subjects 
(26.8%) returned and completed the valid PSC-
17 questionnaires. Twenty children (19.4%) were 
obese, with 14 males and six females (Table 1). 

PSC-17 detected that 14 of 103 (13.6%) children 
had behavioral/emotional problems (table 2). 
Ten children were positive for internalization 
sub-scale, three for externalization sub-scale, and 
five for attention sub-scale. There were also nine 
children who were positive based on total score 
cut off. There were two of 20 obese children with 
behavioral/emotional disorders.

We analyzed the data using the chi-square test 
and found that the association was significant 
between obesity and externalization sub-scale 
(p=0.036). There were no significant association 
(p>0.05) between obesity and internalization 
sub-scale, attention sub-scale, total score, and 
emotional/behavior in general (positive PSC-17 
result) (Table 3).

DISCUSSION

This was the first study in Indonesia to find the 
relationship between obesity and behavioral/
emotional disorder in primary school-aged 
children using PSC-17. The prevalence of obese 
children at Menteng 1 Elementary School, Jakarta 
reached 23.2% (Table 1). This prevalence was 
higher than the prevalence of obese children aged 
5-12 years according to the basic health research 
in 2013 for Jakarta province, which was 14%.2

http://mji.ui.ac.id



Aditya and Sekartini.
Obesity and mental disorders in children

73

Medical Journal of Indonesia

The use of PSC-17 is quite fast and easy to 
complete. However, the questionnaire return 
rate was only 34.1%. It was because the study 
method needed the child’s responsibility to bring 
home the questionnaire and return it afterward 
by themselves. From data in table 1, it could be 
concluded that the proportion of the samples with 
valid PSC-17 were still comparable to the school’s 
population; therefore, the low questionnaire 
return rate should not be regarded as a problem.

Based on the screening done by PSC-17, positive 
results were obtained as 13.6% of the total 
sample (Table 2). This was lower compared 
to other studies in Indonesia, which showed 
positive prevalence of 22-29%.5,8 This difference 
was predicted to be caused by different sample 
sizes and data retrieval method. The PSC-17 data 
collection in one study was done using verbal 
interviews to parents instead of self-filled.8

Internalization sub-scale had higher prevalence 
compared with other sub-scales (10 of 14). It 
was consistent with Harahap et al5 (17 of 21) 
and Handayani et al8 (25 of 36). This aligned 
with the theory that internalization disorders 
(i.e. depression, low self-esteem, anxiety) was 
the dominant psychopathology at the age of 

*statistically significant (p<0.05)

Variable
Obesity

p
Yes No

Behavioral/emotional problem
Yes 2 12 0.602
No 18 71

Internalization 
Yes 1 9 0.428
No 19 74

Externalization
Yes 2 1 0.036*
No 18 82

Attention
Yes 2 3 0.233
No 18 80

Total score
Yes 2 7 0.824
No 18 76

Table 3. Association between obesity and behavioral/emo-
tional disorders

6–12 years. At this age, children’s cognitive 
develops self-evaluation and recognition towards 
other people’s judgement. They will be more 
susceptible to feel depressed or anxious because 
they feel themselves not as good as their friends 
or the society’s expectation.9

In general, there was no significant association 
between obesity and behavioral/emotional 
disorders in primary school-aged children (Table 
3). According to other studies, there should 
be a significant association between obesity 
and behavioral/emotional disorders. It was 
associated with changes in gene expression in 
susceptible obese individuals.10-12 However, no 
clear mechanism had been found yet.13 Also, 
epidemiological differences should be considered 
knowing that those studies were not conducted 
in Indonesia, which could influence the genetic 
expression. Moreover, although PSC-17 was 
fast and easy to use, this tool had generally low 
sensitivity (40–60%) to screen behavior/
emotional disorders.7 We recommend to use 
more sensitive tools for further studies.

This study found no significant association for 
internalizing sub-scale (p>0.05). Erickson et al14 
suggests that there was a significant association 
between obesity and depression in third grade 
girls using the Children’s Depression Inventory 
(CDI). This difference was presumably caused 
by the fact that CDI was more sensitive to screen 
depression than PSC-17.14 Anxiety disorders had 
the highest prevalence in school-aged children7,8 
and was higher than depression.7 However, the 
PSC-17 was less sensitive to detect children with 
anxiety disorders because there was only one 
item that refers to anxiety7. Thus, the association 
between obesity and anxiety disorders was 
difficult to assess using this tool.

Moreover, there was a significant association 
between obesity and externalizing disorders 
(p=0.036). This was consistent with Zeller et al15 
which studied children aged 8–16 years and found 
the association between obesity and aggressive-
disruptive disorders. It is suggested that people 
will tend to judge a group of obese individuals 
with aggressive-disruptive behavior (p=0.03).15 
The social stigma of peer group was probably 
related to an increase in aggressive-disruptive 
behavior. Halfon et al4 also noted a statistically 
significant association between obesity and 
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conduct disorders including defiant disorders 
(p<0.001) in children aged 10–17 years.4

Studies in the US and Germany suggested that 
there was a significant association between 
obesity and attention deficit-hyperactivity 
disorder (ADHD) (p<0.05).16,17 However, it was 
not clearly known whether obesity caused ADHD 
or otherwise. One theory suggested that obesity 
was a result of increased appetite caused by 
stimulant consumption for ADHD treatment.16,18 
Another theory suggested that there was a 
similar neurological dysfunction in obesity and 
ADHD.18 The difference in this study compared to 
other studies were likely due to the sensitivity of 
PSC-17, which was not adequate for diagnosing 
ADHD.7

Obesity also has no significant relationship with 
the results of the PSC-17 total score (p=0.824). 
There was no research data that specifically 
addressed this topic. Serrano-Gonzalez et al. 
suggested a positive association between high 
levels of non-HDL cholesterol to high PSC scores 
(p=0.02).19 However, our study showed different 
results because we used PSC-17 instead of PSC-
35, which had more items than PSC-17, as in 
the previous studies. In addition, sensitivity of 
the PSC-17 based on cut-off 15 points for total 
score was only 42%. It means that the positive 
results of PSC-17 only detected 42% of the total 
population truly having behavioral/emotional 
disorder compared to gold standard.7 Thus, the 
insignificant association in this study could be 
ignored.

This study was limited by no control towards 
whether the parents filled the PSC-17 based 
on their child real behavior or not because we 
found that there were a lot of parents who filled 
the questionnaire as “never” for all items, which 
could not be consistent with their children 
true behaviors. We thought that the society in 
Indonesia still thinks that mental disorder is 
something to be ashamed of, so they would not 
truly fill the form to find out the truth. Cross-
sectional method in this study also limited us to 
evaluate the duration of obesity a child had until 
the onset of behavioral/emotional disorders. 
Therefore, no association between obesity and 
behavioral/emotional disorders was caused 
by the possibility that the subjects had not yet 
built up significant symptoms to be detected as 

a disorder by PSC-17 because most of mental 
illnesses are chronic diseases. To assess this topic, 
further research should be done with the cohort 
method and using more sensitive screening tools 
for detecting mental disorders in children.

In conclusion, there was no significant association 
between obesity and behavioral/emotional 
disorders in primary school-aged children. 
However, there was a significant association 
between obesity and behavioral/emotional 
disorders in primary school-aged children for 
externalizing sub-scale.
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Case Report

ABSTRAK

Pasien anak laki-laki usia 3 tahun yang menderita palsi 
serebral telah mendapatkan terapi toksin Botulinum untuk 
menurunkan spastisitas yang berat. Terdapat perbaikan dari 
tonus otot dan fungsi motorik termasuk kemampuan yang lebih 
baik untuk fleksi dari lutut dan panggul, aduksi dari panggul, 
fleksi jari kaki, dan plantar fleksi dari kaki. Tidak didapatkan 
efek samping selama prosedur dijalankan.

ABSTRACT

A 3-year-old boy diagnosed with diplegic cerebral palsy 
had received Botulinum toxin injection to reduce severe 
spasticity. There was an improvement of muscles tone and 
motor function including better ability of limb flexion of the 
knees and hip, adduction of the hip, flexion of the toes, and 
plantar flexion of the foot. No side effect was observed after 
the procedure.
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Cerebral palsy (CP) is the most common physical 
disability disease in childhood. The motor 
impairment symptoms are obligatory for the 
diagnosis, but a broad range of neurological 
deficits can be found as well.1,2 The brain injury 
that results hypoxic ischemic in developing 
brain can occur anytime from gestation to early 
childhood, which might be responsible for CP 
pathophysiology.2 

A wide variety of medication has been used to treat 
CP. Diazepam and baclofen are commonly used 
for spasticity as they have narrow therapeutic 
safety. Yet, careful monitoring is required to 
prevent over dosage. Botulinum toxin (Botox) 
has been recommended as a therapeutic option 
for childhood spasticity in CP (recommendation 
A). It provides focal, controlled muscle weakness 
and reduction of spasticity. The best evidence of 
Botox usage is for equinus varus treatment.3,4 The 
effects of Botox can be seen on spasticity, range 
of motion (ROM), gross motor function, and gait 
improvement.5,6 

The aim of this paper is to report the effectivity 
of botulinum toxin in the management of severe 
spasticity in a child with spastic diplegia CP 
following meningoencephalitis. 

CASE ILLUSTRATION

A 3-year-old boy, who was a cerebral palsy 
child, was referred to a Pediatric Emergency 
Department at the Dr. Soetomo Hospital, Surabaya, 
Indonesia on June, 12 2014 because of continue 
spasms. He had a history of unconsciousness and 
two-month-period of fever before the referral. 
Both upper and lower extremity were spastic. 
An episode of convulsion was recorded in which 
both arms extended and hands gripped, with his 
gaze upward, lasted for about three minutes. 

The neurological examination revealed spastic 
diplegia of four extremities with no lateralization. 
All extremities were atrophy. The legs were 
contracture, with scissor-like appearance and 
feet were both plantar-flexed. The neck and back 
muscles were rigid eventually caused scoliosis 
posture (Figure 1).

The electroencephalogram (EEG) recording 
described generalized diffuse encephalopathy 

and multiregional epileptiform activities. Head 
computed tomography (CT) scanning without 
contrast revealed meningoencephalitis, parietal 
and frontal subdural hygroma, and bilateral 
maxillary sinusitis. He was diagnosed as 
meningoencephalitis and cefepime, baclofenâ, 
and valproic acid were instituted. The patient’s 
condition improved within few days. The 
temperature returned to normal, and culture 
taken from three location was sterile. During 
three weeks of hospitalization, the spasticity 
reduced. The child was able to open his grasp  

                                             

 

 

 

 

Figure 1. Posture of a child with spastic diplegia cerebral 
palsy

 

 

 

 

 

 

 
Figure 2. Four weeks after Botox injection: the child was 
able to sit with better flexion of his knee joints
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although the lower extremity did not significantly 
improved. There was no more episode of stiffness 
with upward gaze. The patient was consulted 
to rehabilitation department to maintain the 
muscles strength.

On week four, botulinum toxin was injected for 
his lower extremities to reduce spasticity. A dose 
of 100 units (U) was given, divided into 10 U for 
each rectus femoris, vastus intermedia, tibialis 
posterior, soleus muscles, and gastrocnemius 
muscles. After the procedure, both of the lower 
extremities were bandaged from thigh to ankle 
for a week before it was released. 

Four weeks after the procedure, the boy was able 
to sit with his mother support. Both ankles were 
still bandaged to maintain those dorsoflexion. 
The scoliosis posture and scissor legs were also 
improved. On the fifth week after injected with 
Botox, the bandage was released, and special 
shoes were given to maintain the ankles on 
flexion position. The Ashworth scale to measure 
spasticity improved from grade 4 to 2. 

Physical therapy continued to exercise the muscles. 
Soleus muscles and lower arm muscles which 
atrophied initially and improved after two months 
of therapy. The physiological reflexes of lower 
extremity were also occured. The parents had 
already informed a consent for publishing the case.

DISCUSSION

Physical therapy was instituted to preserve 
muscles strength from the beginning. To justify 

 Figure 3. Five weeks after Botox injection: flexion of the an-
kles almost 90° with special shoes

an intervention, there must be a purpose for 
treating spasticity that is meaningful to patient 
and their caregivers. Due to the major deformity 
on lower limb (scissor leg and spastic equinus), 
we opted for the Botox injection. Botulinum 
toxin is regularly used for a goal-directed focal 
management of spasticity and dystonia for 
children with cerebral palsy. In our case, the 
patient was non-ambulatory CP that suffered from 
severe spasticity following intracranial infection 
and also epilepsy.7 One evidence-based review 
recommended Botox injection of the calf muscles 
as a treatment option for equinus varus deformity 
in children with CP.3 For localized spasticity that 
warrants management, botulinum toxin type A 
is suggested  as an effective and commonly safe 
treatment (level A based on American Academy 
of Neurology guidelines).6 This Botox injection is 
a part of management algorithm for diplegia.8–11 

In this case, Botox injection was instituted to 
rectus femoris, vastus intermedius, tibialis 
posterior, gastrocnemius, and soleus of both 
lower extremity. The satisfaction rate of Botox 
injection was approximately 69.2%.12 The goal 
of this treatment may include simple aims such 
as reducing pain, increasing range of motion, and 
preventing of secondary medical complications 
like contractures.12 

A dose of 100 U was given to the patient, 
divided into 10 U for each location. Choosing an 
appropriate injection dose for children is often 
based on patient’s body weight. Many studies use 
different dosages to treat spasticity in children 
with diplegia, hemiplegia, and tetraplegia CP. The 
dosage can be given as 15 U each muscles or given 
in certain unit per body weight (12 U/kg or 5–28 
U/kg).9 Another way to give Botox is to give 100 
U or 200 U per treated leg. Bjornson applied 12 
units/kg of Botox-A in 33 children with spastic 
diplegia in gross motor function classification 
system (GMFCS) I-III, and improvement was 
found in performance goals at 12 weeks and in 
maximum voluntary torque and gross motor 
function at 24 weeks.6 

Improvements of muscles tone and motor 
function in this child include a better flexion of the 
hip and knees, an adduction of the hip, a flexion of 
the toes, and a plantar flexion of the feet. These 
muscles tone’s improvements could be evaluated 
using the Ashworth Scale. This is a simple method 
that has been widely used as a clinical quantifiable 
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of spasticity and has a good face validity. The 
patient showed significant improvement of the 
Ashworth Scale from 4 (affected part rigid in 
flexion or extension) to 2 (marked increase in 
muscle tone, manisfested by catch in the middle 
range and resistance throughout the remainder 
of the range of motion, but affected part is 
easily removed). The correction of scoliosis 
posture, knee joints, and scissor legs were due 
to its mechanism of action to block acetylcholine 
release at neuromuscular junctions.3 A similar 
case of gastrocnemius spasticity in 4-year-old 
child who was also given Botox injection showed 
improvements of hip and knee joints range of  
motion (ROM), ankle kinematics and kinetic, and 
a better ankle position with amplification of its 
capacity of propulsion during terminal stance.10 

The adverse effects associated with administration 
of Botox could be a diffusion of the toxin from the 
attempted sites of action that can lead to unwanted 
inhibition of transmission at neighboring nerve 
endings. Fortunately, these did not obvious in this 
child. The patient did not experience dysphagia, 
hypotonia, poor feeding, ptosis, and generalized 
weakness as reported in literature. Risk of 
developing systemic effects does not seem to be 
related to dose based on body weight. It may be 
more likely related to total injection dose and 
frequency.13 Some patients required ibuprofen for 
muscle soreness at injection site and few of them 
decreased their activity level for 24 hour-post-
injection.13

Other treatments for severe spasticity that 
currently ongoing are the functional posterior 
rhizotomy (FPR) and the intratechal baclofen 
(IB). FPR surgery is carried out in the cauda 
equine, and neurophysiological procedures are 
used to judge which nerve root should be cut. 
The outcome of FPR is favorable in the long term 
follow up. In IB, since it is a surgery performed to 
implant foreign bodies, a special attention should 
be paid to avoid perioperative complication such 
as meningitis and mechanical failure.11 When FPR 
with intensive physical therapy was compared 
to intensive physical therapy alone, the former 
showed better functional improvement and 
was more effective to reduce spasticity. Both of 
recommended treatments were not performed 
due to availability of the device, precious value, 
side effects such as infection and transformation 
of spinal curvature. Botox injection is less 

invasive compared with the FPR and IB infusion 
treatment.11

In conclusion, severe spasticity is a major 
challenge for rehabilitation of children with CP. 
Botox injection improves muscle performance in 
a child with CP severe spastic diplegia following 
meningoencephalitis. It improved a scissoring 
and reduced leg spasticity. Further evaluation 
is necessary to determine ambulatory status.  
The combination of these treatments is the key 
to successful treatment of childhood severe 
spasticity.
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