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ABSTRACT 
 
Staphylococcal cassette chromosome mec (SCCmec) is one of the mobile genetic elements of Methicillin-Resistant 

Staphylococcus aureus (MRSA) that carries many resistance genes and allows SCCmec to move from one bacterium to 

another. Twelve types of SCCmec have been identified throughout the world. Identification of SCCmec type is needed to 

determine the pattern of MRSA resistance in a particular region. This study aimed to identify the type of SCCmec MRSA from 

clinical samples. Specifically, this study was conducted at the Biomolecular Laboratory of the Faculty of Medicine and 

Health Sciences of Jambi University in June 2018-February 2019. Culture was carried out on 100 clinical specimens of 

festering wound swabs from inpatients at hopitals in Jambi City. A total of 32 samples of Staphytect plus test positive were 

tested using Cefoxitin disc diff usion method and MecA Polymerase Chain Reaction (PCR). There were 14 samples identified 

as MRSA isolates, namely twelve samples (85.72%) of SCCmec type III, one sample (7.14%) of SCCmec type II, and one 

sample (7.14%) of SCCmec type IVb. The results were diff erent from previous studies where all MRSA isolates (100%) in 

Indonesia were SCCmec type III, although most SCCmec types were still dominated by SCCmec type III. This study 

concludes that there has been a shift in the content of SCCmec in MRSA isolate originating from hospitals in Jambi city. 

 
Keywords: MRSA, MecA, SCCMec, genetic, resistance 

 

ABSTRAK 
 
Staphylococcal cassette chromosome mec (SCCmec) merupakan salah satu elemen genetik yang mobile pada 

Methicillin Resistant Staphylococcus aureus (MRSA) yang membawa beberapa gen resistensi dan memungkinkan 

SCCmec berpindah dari satu bakteri ke bakteri lainnya. Terdapat dua belas tipe SCCmec yang telah teridentifi kasi di 

seluruh dunia. Identifi kasi tipe SCCmec sangat diperlukan untuk mengetahui pola resistensi MRSA di suatu wilayah 

tertentu. Penelitian ini bertujuan untuk mengidentifi kasi tipe SCCmec MRSA dari sampel klinik. Penelitian ini 

dilakukan di Laboratorium Biomolekuler Fakultas Kedokteran dan Ilmu Kesehatan Universitas Jambi pada bulan Juni 

2018-Februari 2019. Kultur dilakukan terhadap 100 spesimen klinik berupa swab luka yang bernanah pada pasien 

yang dirawat inap di Rumah Sakit di Kota Jambi. Sebanyak 32 sampel yang positif pada Uji Staphytect plus diuji 

dengan Cefoxitin Disk Difusion Metode dan Polymerase Chain Reaction (PCR) MecA. Terdapat 14 sampel yang 

teridentifi kasi sebagai isolat MRSA. Sebanyak 12 sampel (85,72%) merupakan SCCmec tipe III, satu sampel (7,14%) 

SCCmec tipe II dan satu sampel (7,14%) SCCmec tipe IVb. Hasil penelitian ini berbeda dengan penelitian sebelumnya 

dimana seluruh (100%) isolat MRSA di Indonesia merupakan SCCmec tipe III, meskipun tipe SCCmec terbanyak 

masih didominasi oleh SCCmec tipe III. Kesimpulan dari penelitian ini adalah mulai ditemukannya perubahan 

kandungan SCCmec pada isolat MRSA yang berasal dari rumah sakit di Kota Jambi. 
 
Kata kunci: MRSA, MecA, SCCmec, genetic, resistensi  
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INTRODUCTION 
 

S. aureus is a common bacterial pathogen 

that causes minor to serious disease in human. 

S. aureus can be treated with methicillin 

(MSSA) and resistant to methicillin (MRSA). 

Infection of MRSA becomes an important 

concern throughout the world and associated 

with infection in both Hospital-acquired 

Methicillin-Resistant Staphylococcus aureus 

(HA-MRSA) and Community-acquired 

Methicillin-Resistant Staphylococcus aureus 

(CA-MRSA).
1,2,3

 Infection caused by MRSA 

keeps increasing year to year. According to 

research in Indonesia, the prevalence of MRSA 

is approximately 30–40%. The prevalence of 

MRSA in Cipto Mangunkusumo Hospital on 

2010 and Abdul Moeloek Hospital Lampung 

on 2013 were 32% and 38%, respectively.
4,5 

 
The resistance of MRSA against beta-lactam 

antibiotic is encoded by the mecA gene. MecA 
gene is a part of the conserved MRSA genetic 
elements of the Staphylococcal cassette 
chromosome mec (SCCmec), encoding PBP2a 

or PBP2 mutants.
6,7

 MecA gene is located in a 

genetic element called the Staphylococcal 
Cassette Chromosome (SCCmec). SCCmec is 
integrated into the chromosome of S. aureus at 
a unique site located near the S. aureus origin 
of replication. SCCmec is a mobile genetic 
element that carries many resistance genes and 
allows SCCmec to move from one bacterium to 

another.
8
 Thirteen types of SCCmec have been 

identified throughout the world.
9 

 
The components of SCCmec are recombinase 

genes (ccr complexes), mec complex genes, 

additional resistant genes, and insertion sequences 

(IS).
8,10

 Differences between SCCmec are 

determined by variations in the ccr complex and the 

mec complex. SCCmec type I about 39 kb, in the 

1960s era, has a composition of type 1 ccr complex 

and class B mec complex. SCCmec type II about 52 

kb, dominant in the 1980s era, has a 
 

 

 

composition of type 2 ccr complex and the class 

A mec complex. SCCmec type III about 67 kb, 

dominant in the 1980s, has the composition of the 

type 3 ccr complex and the class A mec complex. 

SCCmec type IV (a and b) about 20.9–24,3 kb, 

found in 2002, has a composition of type 2 ccr 

complex and class B mec complex.
4,5,6 

 
Various findings of MRSA patterns in the 

last decade have shown the changes in 

distribution, sensitivity to various antibiotics, 

and possible changes in the SCCmec type.
11,12

 

Identification of SCCmec type is needed to 

determine the pattern of MRSA resistance in a 

particular region. Based on the previous 

description, it is important to identify the type 

of SCCmec MRSA from clinical samples. 
 

 

MATERIALS AND METHODS 
 

This study was a cross-sectional study. This 

study was conducted in the Biomolecular 

Laboratory of the Faculty of Medicine and 

Health Sciences in Jambi University from June 

2018 to February 2019.  
A hundred samples of swabs from festering 

wound were collected from three secondary 

referral hospitals in Jambi (Raden Mattaher 

hospital, dr. Bratanata hospital, and Kambang 

hospital). The swabs were incubated at 30 ºC 

on Mannitol Salt Agar (MSA) for 18-24 hours, 

the yellowish colony would be confirmed by 

Gram staining. Gram-positive coccus bacteria 

were tested using Staphytect plus Test DR 850 

M (Oxoid) to detect clumping factor, protein A 

and type 5 and 8 capsules of polysaccharide.  
Positive samples were tested for resistance 

to cefoxitin antibiotics by using the disc 

diff usion method in Mueller Hinton (MH) 

Agar. The susceptibility testing was conducted 

as a standard of CLSI 2011.
13

 Identification of 

MecA gene and the type of SCCmec were using 

Polymerase Chain Reaction (PCR). Primers 

used are shown in Table 1. 
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Preparation of Bacterial DNA Samples, PCR 

Mec A and PCR SCCmec 

DNA samples 5 μl of bacterial suspension (0.5 

Mc Farland) from yellowish colonies were 

incubated at 30°C 18-24 hours on MSA. PCR was 

performed in a final volume of 25 μl consisting of 5 

μl of DNA samples, 10 μl of 2x GoTaq green 

master mix (Promega), 2 μl 1mM forward primer 

(Mec A1), 2 μl 1mM reverse primer (Mec A2) and 

6 μl of nuclease-free water. Positive control and 

negative control were S. aureus ATCC 43300 and 

S. aureus ATCC 25923. The mixture was denatured 

at 94°C for 5 minutes followed by 30 cycles, 94°C 

for 45 seconds, 72°C for 90 seconds, and 72°C for 

10 minutes. DNA was amplified with a 

thermocycler (Thermo scientific, USA). 
 

Multiplex PCR SCCmec was carried out on 

positive samples of MecA gene to detect SCCmec 

chromosomes. Primers used are shown in Table  
1. PCR was performed in a final volume of 25 μl 

consisting of 5 μl of DNA samples, 12.5 μl of 2x 

GoTaq green master mix (Promega), 0.5 μl 1 mM 

of forward primer, 0.5 μl 1 mM of reverse primer 

(SCC mec primers type I, II, III, IVa, and IVb) 

and 2.5 μl nuclease-free water. PCR to identify 

the type of SCCmec began with an initial 

denaturation at 94°C for 5 minutes followed by  
10 cycles of denaturation at 94°C for 45 seconds, 

annealing at 55°C for 45 seconds, extension at 

72°C for 90 seconds, then continued with 25 

cycles of denaturation at 94°C for 45 seconds, 

 

annealing at 50°C for 45 seconds, extension at 

72°C for 90 seconds, and final extension 72°C 

10 minutes. The amplicons were visualized in 

0.8% agarose stained using Sybr safe DNA 

(Invitrogen), and images were obtained using a 

gel documentation system. 
 
 

RESULTS AND DISCUSSION 
 

A total of 100 festering wound swab samples 

were obtained from hospitalized patients in 

Raden Mattaher hospital, dr. Bratanata hospital, 

and Kambang hospital. Thirty-two samples were 

positive S. aureus through staphytect plus test. 

There were 14 isolates of MRSA based on 

cefoxitin resistance in disc diff usion method and 

PCR mecA positive (Figure 1).  
Multiplex PCR was performed on 14 MRSA 

isolates to identify the type of SCCmec in the 

samples. There were 12 samples (85.72%) of 

SCCmec type III, 1 sample (7.14%) of SCCmec 

type II, and 1 sample (7.14%) of SCCmec type 

IVb (Figure 2).  
The SCCmec types distribution were depended 

on geographical manner. Most MRSA isolates from 

Eastern and Middle Eastern countries hospitals 

contain SCCmec type III.
15

 This SCCmec type is 

common in some South East Asia countries 

hospitals such as Thailand, Singapore, Indonesia 

and Malaysia.
16

 Diff erent with some South East 

Asian countries, MRSA isolates from 
 

 

Table 1. Sequence of oligonucleotide primers.14  
 

Target Gene Primer Nucleotide sequence (5’-3’) Amplicon (bp) 

MecA gene MecA1 GTA GAA ATG ACT GAA CGT CCG ATA A 310 

 MecA2 CCA ATT CCA CAT TGT TTC GGT CTA A  

SCCmec I I-F GCT TTA AAG AGT GTC GTT ACA GG 613 

 I-R GTTCTCTCATAGTATGACGTCC  

SCCmec II II-F CGTTGAAGATGATGAAGCG 398 

 II-R CGAAATCAATGGTTAATGGACC  

SCCmec III III-F CCATATTGTGTACGATGCG 280 

 III-R CCTTAGTTGTCGTAACAGATCG  

SCCmec IVa IVa-F GCCTTATTCGAAGAAACCG 776 

 IVa-R CTACTCTTCTGAAAAGCGTCG  

SCCmec IVb IVb-F TCTGGAATTACTTCAGCTGC 493 

 IVb-R AAACAATATTGCTCTCCCTC  
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Figure 1. Agarose gel electrophoresis of PCR product amplified from MecA gene (310 bp). M is DNA 

marker; K(+) is positive control, Lane 1-14 are MecA fragments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Agarose gel electrophoresis of PCR product amplified from SCCmec type. M is DNA marker; Lane 

1-3,5,7-14 are SCCmec type III fragments (280 bp). Lane 4 is SCCmec type II fragment (398 bp). 
 

Lane 6 is SCCmec type IVb fragment (493 bp). 

 

Korea and Japan predominantly contain SCCmec 

type II.
16

 While some European countries MRSA 

isolates contain SCCmec type IV.
17 

 
In this study, the majority of SCCmec types 

was type III (85.72%). These results were 

consistent with studies conducted in seven 

countries in Asia including Indonesia and studies 

conducted in Iran where SCCmec type III was the 

most common in MRSA isolates.
16,18,19 

 
In addition to SCCmec type III, this study also 

found a small proportion of MRSA isolates 

contained SCCmec type II and type IVb. SCCmec 

type I, II, and III were the commonly found types in 

hospitals (HA-MRSA), while SCCmec type IV and 

V were the commonly found types in communities 

(CA-MRSA).
20,21,22 

 
SCCmec type II also found in Jakarta, a study 

mentioned that the majority of MRSA isolates in 

hospitals were SCCmec type II.
23

 While 
 

 

SCCmec type IV also found in Denpasar (12.5%) 

and Malaysia (3.18%) among MRSA isolates in 

hospitals.
24,25

 This means that there has been a 

shift in the content of SCCmec in MRSA isolates in 

Indonesia. The discovery of SCCmec type IV in the 

Hospital raises concerns because this type is more 

mobile, generally causes more severe clinical 

symptoms, and is more difficult in the selection of 

suitable antibiotics.
21,24

 In comparison to other 

SCCmec elements, SCCmec IV is small in size and 

more variable, which has possibly enabled it to 

spread easily within S. aureus. 
 
 

CONCLUSIONS 
 

Based on the results revealed in this study, 

there has been a change in the type of SCCmec in 

MRSA isolates from hospitals. Therefore, it is 
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recommended to conduct further research with a 

larger sample size, both from hospitals and 

communities to identify the SCCmec type and its 

relationship to patterns of sensitivity to 

antibiotics. Keeping in view, the finding of 

SCCmec type IV in Jambi should be investigated, 

whether it is a circulator or a persisting invader. 

Further molecular analysis of these MRSA 

isolates by pulsed-field gel electrophoresis or 

MLST (Multi Locus Sequence Typing) may 

provide much useful information regarding the 

origin and the epidemiology of local isolates. 
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ABSTRACT 
 
Multidrug-resistant tuberculosis (MDR-TB) is a global public health crisis. Acid-fast bacilli (AFB) gradation in sputum 

examination is an important component in Pulmonary Tuberculosis (PTB) diagnosis and treatment outcome monitoring. 

Previously treated pulmonary TB patients with a higher AFB smear gradation may have higher rates of acquired resistance. 

Patients with a higher AFB grade indicate a higher bacillary load and had higher rates of acquired resistance. This study 

aims to evaluate the correlation between AFB gradation and first-line anti-TB drug resistance patterns in MDR pulmonary 

TB patients. This was a retrospective study conducted from August 2009 to April 2018 in Dr. Soetomo Hospital. Sputum 

samples were taken from MDR PTB patients. Sputum smear examination was done using Ziehl–Neelsen staining and 

gradation was measured according to IUATLD criteria. Samples with positive smear were evaluated for resistance patterns 

based on culture and resistance tests using the MGIT 960 BACTEC System. There were 433 sputum samples with AFB 

positive collected from MDR PTB patients. Resistance to RHES was found in 22 (14%) AFB +1, 19 (15%) AFB +2, and 29 

(20%) AFB +3. Resistance to RHS was found in 22 (14%) AFB +1, 12 (9%) AFB +2, and 13 (9%) AFB +3. Resistance to 

RHE was found in 39 (25%) AFB +1, 38 (29%) AFB +2, and 35 (24%) AFB +3. Resistance to RH was found in 74 (47%) 

AFB +1, 61 (47%) AFB +2, and 69 (47%) AFB +3. Statistic analysis by Spearman test showed that there was no significant 

correlation between AFB gradation and first-line anti-TB drug resistance patterns. Acquired resistance to RHES can also 

found in lower bacillary load AFB +1. 

 
Keywords: MDR pulmonary TB, AFB grading, first line anti-TB drug resistance pattern 

 

ABSTRAK 
 

Tuberkulosis multidrug-resistant (TB-MDR) merupakan salah satu masalah kesehatan utama di dunia. Pemeriksaan basil 

tahan asam (BTA) pada sampel dahak merupakan komponen yang penting dalam diagnosis dan pemantauan hasil 

pengobatan pasien TB paru. Pasien TB paru dengan jumlah BTA yang lebih tinggi memiliki potensi tinggi terjadi resistensi 

obat. Pasien dengan jumlah BTA yang lebih tinggi menunjukkan jumlah basil yang lebih banyak dan memiliki potensi terjadi 

resistensi yang lebih tinggi. Penelitian ini bertujuan untuk mengevaluasi hubungan antara gradasi BTA dan pola resistensi 

obat anti-TB lini pertama pada pasien TB paru MDR. Studi ini merupakan studi retrospektif yang dilakukan di Rumah Sakit 

Dr. Soetomo pada bulan Agustus 2009 hingga bulan April 2018. Sampel dahak diambil dari pasien TB paru MDR. 

Pemeriksaan dahak dilakukan menggunakan pewarnaan Ziehl-Neelsen dan jumlah BTA diukur sesuai dengan kriteria 

IUATLD. Sampel BTA positif dilakukan evaluasi pola resistensi obat anti-TB lini pertama berdasarkan uji kultur dan 

resistensi dengan Sistem BACTEC MGIT 960. Terdapat 433 sampel dahak dengan BTA positif dari pasien TB paru MDR. 

Resistensi terhadap RHES ditemukan pada 22 (14%) BTA +1, 12 (9%) BTA +2, dan 13 (9%) BTA +3. Resistensi terhadap 

RHE ditemukan pada 39 (25%) BTA +1, 38 (29%) BTA +2, dan 35 (24%) BTA +3. Resistensi terhadap RH ditemukan pada 

74 (47%) BTA +1, 61 (47%) BTA +2, dan 69 (47%) BTA +3. Analisis statistic  
* Corresponding Author: dengan uji Spearman menunjukkan bahwa tidak terdapat ssoedarsono@gmail.com  
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hubungan yang signifikan antara gradasi BTA dan pola resistensi obat anti-TB lini pertama. Pola resistensi RHES 

juga dapat ditemukan pada jumlah basil yang lebih rendah BTA +1. 
 

Kata kunci: TB paru MDR, gradasi BTA, pola resistensi obat anti-TB lini pertama 

 

How to Cite: Soedarsono, Mertaniasih NM, Sulistyowati T. First Line Anti-Tuberculosis Drug Resistance Pattern in 

Multidrug-Resistant Pulmonary Tuberculosis Patients Correlate with Acid-Fast Bacilli Microscopy Grading. 
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INTRODUCTION 
 

Drug-resistant tuberculosis (DR TB) continues 

to be a public health crisis. In 2017, around 558,000 

people in the world developed rifampicin-resistant 

TB (RR-TB) and 82% had multidrug-resistant TB 

(MDR-TB).
1
 MDR-TB is defined as TB which 

caused by strain Mycobacterium tuberculosis 

resistant at least to isoniazid (H) and rifampicin (R), 

two of the main first-line anti-TB drugs.
2
 First-line 

anti-TB drugs consist of isoniazid (H), rifampicin 

(R), pyrazinamide (Z), ethambutol (E), and 

streptomycin (S). Globally, Indonesia is the 7
th

 

rank in the estimated incidence of RR-TB cases in 

2017 is 23.000 people with MDR percentage 

among RR-TB cases was 91%.
1 

 
From all of TB cases, 2.4% of new TB cases 

and 13% of previously treated cases had MDR/ 

RR-TB. This means the miss management of TB 

cases is still dominant as the cause of DR TB. 

Drug resistance occurs when drug-susceptible TB 

(DS TB) patients receive inadequately or 

interrupted therapy which leads to the selection 

of drug-resistant bacteria and ‘acquired’ drug 

resistance. Infectious patients who are infected by 

resistant strain Mycobacterium tuberculosis could 

spread through airborne droplets as transmitted 

drug resistance.
3 

 
Acid-fast bacilli (AFB) microscopy examination 

is a common simple tool for the diagnosis and 

treatment outcome monitoring of pulmonary TB.
4
 

Patients with higher AFB grade indicates higher 

bacillary load and increasing baseline drug 

resistance had higher rates of acquired resistance.
5
 

The recent dogma stated that the level of resistance 

to INH and RIF (required for MDR-TB) was caused 

by the individual mutation rates for INH and RIF; 

that is, in the order of  

 

 

10
-6

. For the evolution of MDR strains, a total 

population of at least 10
6
 bacilli must be present 

in each infected person.
6
 The possibility that a 

single drug-resistant mutant may arise earlier 
after infection, and could replicate to a large 
enough population from which the possibility of a 
second drug-resistance mutation will not be too 

slow.
7
 The potential drug-resistant mutation is 

varied in each drug, ranging from around 1 in 10
8
 

bacilli for rifampicin, to about 1 in 10
6
 bacilli for 

isoniazid, streptomycin, and ethambutol. Besides, 
Mycobacterium tuberculosis consists of various 

phylogenetic lineages,
8
 that could have some 

intrinsic drug resistance character in the bacilli 
population of the PTB patients. On the other 
hand, MDR-PTB cases with several an active 
disease process with AFB bacilli production in 
sputum with many population characteristics of 
anti-TB resistance that related to multi factors.  

Some clinicians assume that more amount of 

AFB can cause acquired more drug resistance. 

This study aims to determine the drug 

resistance pattern of all positive smear in MDR 

PTB patients and evaluate its correlation with 

AFB microscopy grading. 
 
 

MATERIALS AND METHODS 

Study Definition 
 

Patients were divided by a history of previous 

TB treatment according to WHO guideline
9 

 
1. New cases: who have never been treated for 

TB or have taken anti-TB drugs for less than 

1 month.  
2. Previously treated patients have received 1 

month or more of anti-TB drugs in the past. 

They are further classified by the outcome 

of their most recent course of treatment: 
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a. Relapse patients have previously been 

treated for TB, were declared cured or 

treatment completed at the end of their 

most recent course of treatment, and are 

now diagnosed with a recurrent episode 

of TB (either a true relapse or a new 

episode of TB caused by re-infection).  
b. Treatment after failure: patients are 

those who have previously been treated 

for TB and whose treatment failed at the 

end of their most recent course of 

treatment (WHO category I regimen or 

WHO category II regimen).  
- WHO category I regimen:  

2 (HRZE)/ 4(HR)3 or 4(HR)  
- WHO category II regimen:  

2 (HRZE)S/ (HRZE)/ 5(HR) 3E3 or 

5(HR)E  
c. Treatment after loss to follow-up: 

patients have previously been treated for 

TB and were declared lost to follow-up 

at the end of their most recent course of 

treatment (these were previously known 

as a treatment after default patients).  
d. Other previously treated patients are 

those who have previously been treated 

for TB but whose outcome after their 

most recent course of treatment is 

unknown or undocumented. 
 

Study Subjects and Design 
 

This was a retrospective study. Samples were 

collected from all MDR pulmonary TB (MDR 

PTB) patients who are treated from August 2009 

to April 2018 in Dr. Soetomo Hospital. The 

medical records of enrolled patients were 

reviewed to obtain their microbiological 

examinations. Sputum samples were taken from 

new and previously treated MDR PTB patients. 

Sputum smear examination was done using 

Ziehl–Neelsen staining. Direct smears were made 

from each sputum sample and were stained with 

Ziehl-Neelsen (ZN) stain according to the WHO 

recommendation. AFBs identified were graded 

according to the International Union against 

Tuberculosis and Lung Disease (IUATLD) and 

the WHO smear grading scale. Findings were 
 

 

scored as follows: 1–9 AFB/100 fields (1+); 1–9 

AFB/10 fields (2+); and 1–9 AFB/ field (3+). Each 

slide was examined by three independent readers to 

ascertain the presence of AFB and grade positive 

smears. The slide readers were blinded on the 

clinical and laboratory diagnoses of the participants 

whose samples were studied. Samples with positive 

smear were evaluated for resistance pattern based 

on culture method using MGIT 960 BACTEC 

System for determinate the sensitivity to Rifampicin 

(R), Isoniazid (H), Ethambutol (E), and 

Streptomycin (S). Examination of microscopic 

sputum smears, culture method for identification 

and drug sensitivity test were carried out at the 

Surabaya Health Laboratory Center which has been 

certified by WHO. Statistic analysis using the 

Spearman test was used to analyze the significance 

of AFB grading and resistance pattern. 

 
 

 

RESULTS AND DISCUSSION 
 

There were 433 MDR-TB patients with positive 

smear, 253 (58.4%) men and 180 (41.6%) women 

in MDR-TB clinic care of Dr. Soetomo Hospital 

from August 2009 to April 2018. The number of 

MDR PTB patients were higher in men than women 

in this study with 253 (58.4%) and 180 (41.6%) 

women, respectively. Another study also found that 

the MDR/RR TB strains were three times more 

common in men than women.
10

 Being a man or 

woman can be a factor to develop drug resistance; 

however, the findings vary on the subject. A global 

prevalence study did not find sex to be a risk factor 

for MDR-TB.
11 

 
The average age of MDR PTB patients was 

43.82 years old and most MDR TB patients 
were productive with age range 15-49 year-old 
with a count of 291 (67.2%). Globally, there 
were cases in all countries and age groups but 

overall 90% were adults (aged ≥15 years).
1
 A 

study in Switzerland reported that age <35 
years old increased risk of resistance to first-

line drugs (OR=1.5; 95% CI 1.0–2.3).
12 

 
Based on TB treatment history, MDR PTB 

patients were divided into new cases and 

previously treated cases (relapse, return after 
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default, failure of the WHO category I, failure 

of the WHO category II, and other cases such 

as unstandardized treatment). Most of MDR 

PTB patients were ones with previously treated 

with 426 (98%). Relapse cases were dominant 

with 160 (36.9%), followed by failures of the 

WHO Category I regimen with 110 (25.4%), 

and return after default with 91 (21%). This 

result was shown in Table 1.  
There were 426 (98%) of MDR-TB patients 

were coming from patients with the previous 

history of TB treatment in this study. Previously 

treated TB patients were a risk factor for MDR-

TB.
13

 Previous anti-TB treatment was by far a solid 

predictor of drug resistance.
14

 Previously treated 

TB patients had a higher chance as many as 8.1 

times to develop an MDR-TB infection compared 

to newly diagnosed TB patients.
15

 In this study, 

relapse cases were the most common with 160 

cases (36.9%), followed by failures of the WHO 

Category I regimen with 110 cases (25.4%). 

Relapse cases were dominant among patients with 

MDR-TB in this study. The previous study reported 

that most of drug-resistant TB were relapse cases 

with 123/290 patients (42.4%), followed by 

treatment failures with 123/290 (34.8%).
16

 The 

dominance of relapse cases among MDR-TB 

patients may caused by inadequate treatment and 

less compliance of patient during previous 

treatment resulted dormant MDR-TB. 

Subsequently, the survival of dormant MDR-TB 

increased the risk of TB relapse.
17

 The dominance 

of relapse cases also happened because TB 

recurrence resulted from either relapse or 

reinfection was remained defined as relapse 

according to the WHO guideline. To defined 

relapse or reinfection cases, the 

 

examination of Mycobacterium tuberculosis 

strain was needed to know whether it was 

relapse of an original infection or exogenous 

reinfection with a new Mycobacterium 

tuberculosis strain. In the previous study, 

51.4% of relapse happened in ≤2 years and 

48.6% of relapse happened in >2 years, while 

57.1% of reinfection happened in >2 years and 

42.9% reinfection happened in ≤2 years.
17 

 
Although new TB diagnosing technologies 

have been improved, the use of AFB microscopy 

still the main of the diagnostic
18

 and patients 

with positive AFB are often considered as MDR-

TB due to greater AFB leads the bacterial 

mutation. Patients with higher bacterial load are 

more potential for drug-resistant mutations and 

have a greater risk of developing MDR-TB.
19

 

Initial AFB sputum smear ≥3+ was correlated 

with acquired drug resistance.
5
 Of the 433 

sputum samples with AFB positive collected 

from MDR PTB patients, resistance to RHES was 

14% in AFB +1, 15% in AFB +2, and 20% in 

AFB +3. Resistance to RHS was 14% in AFB +1, 

9% in AFB +2, and 9% in AFB +3. Resistance to 

RHE was 25% in AFB +1, 29% in AFB +2, and 

24% in AFB +3. Resistance to RH was 47% in 

AFB +1, 47% in AFB +2, and 47% in AFB +3. 

Based on statistic analysis by Spearman test, 

there was no significant correlation between AFB 

gradation and resistance pattern with p-value 

0.786 as presented in Table 2.  
The results in Table 2 showed that resistance 

to more drugs was also happened by the lower 

AFB grading (AFB +1) and indicated that the 

grade of AFB might not represented the number 

of Mycobacterium tuberculosis. AFB-positive 

smears may be because of the presence of 
 

 

Table 1. History of TB treatment profile of MDR TB patients in Dr. Soetomo Hospital.  
 

 Variable R+H R+H+E R+H+S R+H+E+S Total 

New cases 3 (43%) 3 (43%) 0 (0%) 1 (14%) 7 

Previously treated cases 201 (47%) 109 (26%) 47 (11%) 69 (16%) 426 

•   Failure treatment with WHO Category II regimen 19 (34.5%) 16 (29%) 8 (14.5%) 12 (22%) 55 

•   Failure treatment with WHO Category I regimen 53 (48%) 29 (26%) 8 (7%) 20 (18%) 110 

• Relapse 84 (52.5%) 39 (24%) 17 (11%) 20 (12.5%) 160 

• Return after default 43 (47%) 22 (24%) 14 (15%) 12 (13%) 91 

• Other case 2 (20%) 3 (30%) 0 (0%) 5 (50%) 10 
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Table 2. Analysis of correlation between AFB grading and the first line 

anti-TB drug resistance pattern. 
  

AFB Grading 
 Resistance Pattern   

Total P Value 
R+H+E+S R+H+S R+H+E R+H    

+++ 29 (20%) 13 ( 9%) 35 (24%) 69 (47%) 146 ( 34%)  

++ 19 (15%) 12 ( 9%) 38 (29%) 61 (47%) 130 ( 30%) 

0.786 
+ 22 (14%) 22 (14%) 39 (25%) 74 (47%) 157 ( 36%)  

         

Total 70 (16%) 47 (11%) 112 (26%) 204 (47%) 433 (100%)  
          
*P value based on Spearman Test. Correlation coefficient (0.013). 

 

Table 3. Correlation between AFB grading vs. every treated group.  
 

History of TB treatment 
   AFB   

P-value  

+ 
 

++ 
 

+++      

New cases (n=7) 2 (28.5%) 2 (28.5%) 3 (43%)  

Failure treatment with WHO Category II regimen (n=55) 18 (32.7%) 18 (32.7%) 19 (34.6%)  

Failure treatment with WHO Category I regimen (n=110) 43 (39%) 31 (28%) 36 (33%) 

0.895 
Relapse (n=160) 53 (33%) 49 (31%) 58 (36%)  

Return after default (n=91) 37 (40%) 27 (30%) 27 (30%)  

Other case (n=10) 4 (40%) 3 (30%) 3 (30%)  
        

 

nonviable Mycobacterium tuberculosis bacilli 

or nontuberculous mycobacteria (NTM).
20 

 
Our study found that the AFB grading did not 

represent the resistance pattern of first-line anti-

TB drugs. AFB +1, which was the lower bacillary 

load, also showed resistance to RHES. Based on 

statistical analysis using the Spearman test, AFB 

grading was not correlated with the resistance 

pattern of MDR TB patients with p 0.786. This 

result showed that the bacillary load did not 

aff ect the resistance to some TB drugs. A 

diff erent result was shown by another study that 

reported higher smear grade (+2 and +3) has a 

higher rate of MDR-TB/ RIF resistance with 

76/256 (29.7%) compared with smear grades of 

+1, scanty positive and negative with 61/301 

(20.3%) (p-value = 0.01).
10

 There was no reveal 

the correlation of the first-line anti-TB drug 

resistance pattern with AFB grading in this study. 

Resistance to more drugs (RHES) also found in 

patients with AFB +1.  
Analysis of correlation between AFB grading 

and every treated group showed that there was not a 

significant diff erence with a p-value of 0.895 as 

presented in Table 3. The definition of each group 

has been described in the methodology. 
 

 

The results in Table 3 showed that the AFB 

grading was not aff ected by the history of TB 

treatment. Actually, AFB smear can be used to 

assess TB treatment outcome, but careful 

examination of microbiologic status, including 

culture and drug susceptibility testing were also 

needed to confirm the AFB smear 

examination.
4 

 
Greater AFB grading is often considered 

associated with the incidence of drug resistance. A 

higher AFB grading represented higher bacilli and it 

possible to acquired drug resistance. Acquired 

resistance to rifampicin was estimated by mutation 

of 10
8
 bacilli and acquired resistance to isoniazid, 

streptomycin, and ethambutol by mutation of 10
6
 

bacilli.
21

 This rate might also be aff ected by the 

drug concentration in the medium, the drug 

resistance profile of the strain and its genetic 

background.
22

 Drug resistance-associated genes 

were katG and inhA in isoniazid, rpoB in 

rifampicin, rpsL in streptomycin, and embB in 

ethambutol.
23

 Previous studies reported that there 

were varies drug resistance patterns among sputum-

smears positive; MDR-TB, non-MDR two drug 

resistance, and resistance to any one of the first line 

of drugs (isoniazid, ethambutol, and rifampicin).
24 
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Acquired resistance to more drugs may correlate 

with Mycobacterium tuberculosis strain in MDR 

pulmonary TB patients. Different strain of 

Mycobacterium tuberculosis also represented 

diff erent frequencies of genes which played role in 

drug resistance. The prevalence of specific drug 

resistance-associated mutations also varies within 

the lineage, such as the frequencies of the rpoB 

S531L and katG S315T mutations are greater in the 

modern (typical) Beijing strains than in ancient 

(atypical) ones. There was a significant variation in 

the mutation rates of strains, the study also showed 

that strains from Lineage 2 of Mycobacterium 

tuberculosis (includes Beijing family of strains) 

acquire drug resistance in vitro rapidly than strains 

from Lineage 4.
22,25 

 

CONCLUSIONS 
 

There was no significant correlation 

between the first-line anti-TB resistance pattern 

of MDR PTB strain with AFB microscopy 

grading. Acquired resistance to RHES can also 

found in lower bacillary load AFB +1. 
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ABSTRACT 
 

The stigma of people living with HIV-AIDS (PLWHA) by health workers may have a broad impact, so it is necessary to 

identify the factors that influence the occurrence of stigma. Identification of factors that cause a decrease in stigmatization by 

health workers will have an impact on improving the quality of life of people with HIV, increasing compliance with 

medication, and ultimately reducing the incidence of HIV infection itself. The purpose of this study was to analyze factors 

related to PLWHA’s perception of stigma among health workers in the community health center. This research applied a 

cross-sectional design using interviews. Ninety-four patients from the Infectious Disease Intermediate Care of Dr. Soetomo 

Hospital Surabaya, a tertiary level hospital, were interviewed. The stigma perception was assessed using a questionnaire 

modified from the Standardized Brief Questionnaire by Health Policy Project with Cronbach’s Alpha of 0.786. The data were 

simultaneously analyzed with binary multiple regressions on IBM SPSS Statistics 22.0 for Windows software. There were 30 

out of 94 patients with key population backgrounds, and most population was injecting drug users (IDUs) and female sex 

workers (FSWs). PLWHA perceived most stigmatized community health workers when they drew blood, provided care, and 

considered they were involved in irresponsible behavior. There were relationships between age (p=0.008), marital status 

(p=0.013), and the history of key population (p=0.006)to people living with HIV-AIDS (PLWHA)’s perception of stigma 

among health workers in East Java community health center. Future research on factors influencing HIV-related stigma is 

needed to improve patients’ quality of life. 

 
Keywords: Health workers, HIV-AIDS, key population, stigma 

 

ABSTRAK 
 

Stigma terhadap orang dengan HIV-AIDS (ODHA) oleh tenaga kesehatan dapat berdampak luas, maka perlu dilakukan 

identifikasi faktor-faktor yang memengaruhi terjadinya stigma. Identifikasi faktor-faktor yang menyebabkan penurunan 

stigmatisasi oleh tenaga kesehatan akan berdampak terhadap peningkatan quality of life orang dengan HIV, meningkatnya 

kepatuhan minum obat, dan akhirnya akan mengurangi angka kejadian infeksi HIV itu sendiri. Tujuan dari penelitian ini 

yaitu untuk menganalisis faktor-faktor yang berhubungan terhadap persepsi orang dengan HIV-AIDS (ODHA) atas stigma 

oleh tenaga kesehatan puskesmas. Penelitian ini menggunakan rancangan penelitian cross-sectional dengan metode 

wawancara. Sembilan puluh empat pasien dari Poli Rawat Jalan Instalasi PIPI RSUD Dr. Soetomo, yang merupakan rumah 

sakit tersier diwawancarai. Persepsi stigma pasien dinilai menggunakan kuesioner standar oleh Health Policy Project 

dengan nilai Cronbachs Alpha 0,786. Data dianalisis dengan uji regresi logistic berganda dengan perangkat lunak IBM 

SPSS Statistics 22.0 for Windows. Didapatkan 30 dari 94 pasien yang memiliki riwayat kelompok 

    risiko, dengan kelompok risiko terbanyak adalah Penasun 
    

dan WPS. Gambaran stigmatisasi oleh tenaga kesehatan  

a Corresponding author:  
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memberikan perawatan berkualitas rendah, dan menganggap seseorang terinfeksi HIV karena mereka terlibat 

perilaku yang tidak bertanggung jawab. Terdapat hubungan antara usia (p=0,008), status perkawinan (p=0,013), dan 

ODHA beriwayat kelompok risiko (p=0,006) dengan persepsi ODHA atas stigma oleh tenaga kesehatan puskesmas. 

Usia yang muda, menikah, dan memiliki riwayat kelopok risiko merupakan faktor-faktor yang signifikan terhadap 

rendahnya persepsi ODHA atas stigma oleh tenaga kesehatan puskesmas Jawa Timur. Penelitian terkait faktor-faktor 

yang berhubungan dengan stigma HIV dibutuhkan untuk meningkatkan kualitas hidup ODHA. 

 
Kata kunci: Tenaga kesehatan, HIV-AIDS, kelompok risiko, stigma 

 

How to Cite: Qonitatillah, Jihan. Handayani, Samsriyaningsih. Ernawati, Ernawati. Rusli, Musofa. Lower Perceived-

Stigmatization by Health Workers Among HIV-AIDS Patients of Key Population Backgrounds. Indonesian Journal of 

Tropical and Infectious Disease, 8(2), 1–8 
 
 

 

INTRODUCTION 
 

The stigma against PLWHA, which arises 

from the mind of an individual or society who 

believes that AIDS is a result of immoral 

behavior that cannot be accepted by society, is 

reflected in cynical attitudes, feelings of 

excessive fear, and negative experiences to 

PLWHA
1
. Stigma and discrimination are not 

only carried out by commoners who do not have 

enough knowledge about HIV and AIDS but can 

also be carried out by health workers
2
. The 

opinion that states AIDS is a curse because of 

immoral behavior also greatly aff ects how people 

comport themselves and behave towards 

PLWHA
3
. In 2014, UNAIDS established a 

program in accordance with Millennial 

Developmental Goals (MDGs) namely 3 Zeros, 

which includes Zero new infections, Zero AIDS-

related deaths, and Zero stigma and 

discrimination
4
. This program is a human-

centered HIV prevention and treatment service to 

end the AIDS epidemic by 2030
5
. However, this 

has not been in contrary to the reality in the field.  
Research by Stringer involving 651 health 

workers found that almost 90% of health workers 

gave at least one stigma to PLWHA. 18.9% of 

health workers agreed that PLWHA had a large 

number of sexual partners, 33.3% agreed that 

PLWHA could avoid HIV infection if they 

wanted to, and 35.3% thought that suff erers 

could become infected with HIV due to 

irresponsible sexual behavior
6
. Research in 

Indonesia in 2014 also found stigma by health 

workers, including landfills that are diff erentiated 

and labeled HIV, feeding under the door, not 

changing patient’s  

 

 

bedsheets, excessive use of protective 
equipment, isolation, and taking action without 

informed consent
7
.  

Stigma by health workers towards people with 

HIV certainly still has a strong impact. 

Eventually, this will impact how others perceive a 

person, social rejection, decreased acceptance of 

social interaction, increased discrimination, and 

adding family burden
8
. The impact of this stigma 

is not good and can be fatal for HIV patients, as 

mentioned in the study conducted by Ardani
9
. 

Drug-addict-PLWHA who feel stigmatized will 

reduce the possibility of seeking treatment, for 

those who have undergone treatment may choose 

to end the treatment. Furthermore, stigma aff ects 

the lives of PLWHA by causing depression and 

anxiety, sadness, guilt, and feelings of 

worthlessness. Besides, stigma can reduce the 

quality of life and limit access and use of health 

services
9
. Labeling and discrimination against 

people living with HIV-AIDS are the foremost 

eff ective barriers in preventing HIV and also in 

providing drugs, care, and support
10

.  
Because of the stigma of people with HIV can 

have a wide-ranging impact, it is necessary to 

identify the factors that influence stigma to 

PLWHA by health workers. Identification of 

factors that cause a decrease in stigmatization by 

primary health center workers will have an 

impact on improving the quality of life of people 

with HIV, improving medication adherence, so 

the incidence rate of HIV itself will be reduced.  
Therefore, this study was aimed to identify 

the correlating factors between PLWHA and 

stigmatization by community health center’s 

workers using subjects of people with HIV 
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in the Outpatient Care Clinic of Intermediate and 

Infectious Disease Care Unit (Perawatan 

Intermediet Penyakit Infeksi - PIPI) Dr. Soetomo 

Hospital Surabaya. It is hoped that the results of 

this study can provide input to policymakers to 

initiate a stigma reduction program for people 

with HIV that can be started from PLWHA who 

has the highest stigma, to make it easier for 

PLWHA to disclose their status and treatment. 

Also, it is hoped that the prevention of HIV 

transmission to the community will be more 

controlled and help improve the quality of life 

with HIV-AIDS (PLWHA). 
 
 

MATERIALS AND METHODS 
 

This study used an observational analytic study 

with cross-sectional study design. The sample of 

this study was 94 HIV positive patients in the 

Outpatient Care Clinic of Intermediate and 

Infectious Disease Care Unit Dr. Soetomo Hospital 

Surabaya from October to December 2018 who 

were referral patients from a community health 

center or had received health services at a 

community health center in East Java after being 

diagnosed with HIV. The sampling technique used 

was consecutive. Respondents were interviewed 

using a modified questionnaire by the Health Policy 

Project available at www.stigmaindex. com, which 

has been tested for reliability and validity with a 

Cronbach’s Alpha coefficient of 0.786. The 

Standardized Brief Questionnaire by the Health 

Policy Project was developed and verified through 

a calculated collaborative process that involved 

experts from various countries. There are four areas 

which are pertinent to stigma and discrimination in 

health care environment that the experts are 

complied to focus on: 1) fear of HIV infection 

among health facility staff ; 2) stereotypes and 

prejudice related to people living with or thought to 

be living with HIV; 3) observed and secondary 

stigma and discrimination; and 4) policy and work 

environment
11

. 
  

In the questionnaire by the Health Policy 

Project, the health workers’ point of view is used 

as the object. What is new in this study is using 

the perspective of people living with HIV-AIDS. 
 

 

The questionnaire was about socio-demographic 

data and HIV-related questions that illustrate the 

understanding, awareness, and experience of 

attitudes by health center workers towards 

PLWHA. This questionnaire was divided into 

four sections. The first section was background 

information containing questions about sex, age, 

marital status, duration of HIV diagnosis, the 

origin of residence, occupation, and history of 

key population. The second section, infection 

control, contained questions about the stigma that 

has been experienced related to HIV infection 

control at the time of examination. The third 

section, Health Facilities’ Environment, 

contained questions related to stigma in the health 

facility environment. The fourth section, Opinion 

about People Living with HIV, contained 

statements related to the opinion of health 

workers towards people living with HIV-AIDS. 

The choice of answers to each question was how 

often the stigma occurred so that it would 

describe which stigma is most often obtained. 
 

 

RESULTS AND DISCUSSION 

Sociodemographic Characteristics 
 

The sample in this study was varies based on 

the gender, age, marital status, occupation, 

duration of patient diagnosed with HIV, HIV 

control/check-up, residence, and history of key 

population as described in Table 1.  
Patients from Surabaya were grouped according 

to the sub-district of residence. The distribution of 

patients from Surabaya is shown in Table 2.  
The number of females infected with HIV-AIDS 

was higher than males, in contrast to data released 

by the Ministry of Health in 2017. The higher 

number of infected females is because females are 

vulnerable to HIV due to biological factors, reduced 

sexual autonomy, and it is explained that women 

want to prevent HIV but do not have enough 

strength to against
12

. Prospective studies of 

serodiscordant couples and male contact with FSW 

show that women are twice as likely to be infected 

if exposed to HIV
13

. The age classification in Table 

1 is based on the Indonesian Ministry of Health in 

the annual HIV-AIDS disease progress 
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  Table 1. Sociodemographic Characteristics  Table 2. Distributions of patients from Surabaya 
         

  Sociodemographic 
Frequency 

Percentage  
Sub-districts Frequency 

Percentage 
  

Characteristics (%) 
 

(%)       

Gender    Benowo 2 2.9 

 Male 45 47.9  Bubutan 1 1.4 

 Female 49 52.1  Genteng 1 1.4 

Age    Gubeng 6 8.6 

 20-24 years old 2 2.1  Karang Pilang 1 1.4 

 25-49 years old 84 89.3  Kenjeran 1 1.4 
 > 50 years old 8 8.6  Krembangan 7 10 
  

Marital Status    Mulyorejo 3 4.3 

 Married 58 61.7  Pabean Cantian 2 2.9 
 

Single 23 24.5 
 

  Rungkut 2 2.9  

Widowed 13 13.8 
 

  Sawahan 10 14.3 
Occupation 

   

   Semampir 2 2.9 
 

Housewife 25 26.6 
 

  
Sukolilo 3 4.3  

Female Sex Worker 45 47.9 
 

  
Sukomanunggal 1 1.4  

Health Worker 1 1.1 
 

  
Simokerto 1 1.4  

Others 23 24.6 
 

  
Tambaksari 12 17.1 

Duration of patient diagnosed with HIV 
  

  
Tegalsari 7 10  

1 year 26 27.7 
 

  
Wiyung 3 4.3  

2 years 7 7.4 
 

  
Wonocolo 1 1.4  

3 years 17 18.1 
 

  
Wonokromo 4 5.7  

4 years 9 9.6 
 

     

     

 5 years 8 8.5     

 6 years 8 8.5  report, which used the same age classification so 
 

7 years 4 4.3 
 

  that the comparison of results is appropriate. The  

8 years 2 2.1 
 

  age of most PLWHA obtained from this study was  

9 years 3 3.2 
 

  25-49 years because it is the age of sexually active.  >10 years 10 10.7  
  

The same data is issued by the Indonesian Ministry 
     

 

HIV Control/Check-up 
  
   

of Health in the Report on the Development of  
Twice or more in a month 11 11.7 

 
  

HIV-AIDS & Sexually Transmitted Infectious  Once in a month 79 84  

 Once in three months 2 2.1  Diseases for the First Quarter 2017, that is 69.6% 
 Once in 4-6 months 2 2.1  is the 25-49 years age group, 17.6% is the 20-24 

Residence    years age group and 6.7% is the age group of >50 

 Blitar 2 2.1  years
14

. Most marital status was marriage, which 

 Bondowoso 1 1.1  could be a clue that sexual contact was the most 

 Gresik 3 3.2  cause. The longest HIV diagnosis was one year 

 Jombang 1 1.1  or less, which could be understood because Dr. 

 Mojokerto 1 1.1  Soetomo Hospital Surabaya is a third-level health 

 Ngawi 1 1.1  facility that accepts referral cases and cannot be 
 Pasuruan 3 3.2  resolved at a first or second level health facility. 

 Sidoarjo 9 9.6  ARVs were taken at the Dr. Soetomo so that many 
 Sumenep 2 2.1  new patients immediately went to the Dr. Soetomo 
 

Surabaya 71 74.3 
 

  Hospital Surabaya to get treatment. The most times  

Trenggalek 1 1.1 
 

  of having HIV control to health services was once 
History of Key Population 

   

   
in a month at Dr. Soetomo Hospital Surabaya due  

Yes 30 33.9 
 

  

to the rules of taking antiretroviral drugs.  No 64 68.1  
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Most patients lived in Surabaya, precisely in 

Tambaksari District. This can be understood 

because it is located near to Dr. Soetomo 

Hospital Surabaya, which is about 2 km 

measured using the Google Maps application. 

There are four community health centers in this 

district, namely Pacarkeling Health Center, 

TambakRejo Health Center, Rangkah Health 

Center, and Gading Health Center. The second 

most was from Sawahan District. This is 

consistent with data from the Ministry of Health 

of the Republic of Indonesia, which is as many as 

139 patients tested positive for HIV in the first 

quarter of 2017, the most after Health Center of 

Putat Jaya Surabaya
14

. The number of patients 

who did not have a history of key population was 

greater than those who had a history of key 

population, which is as much as 68.1%. 
 

The Distribution of Key Population Background 

of People Living with HIV-AIDS (PLWHA) 

History of key population was obtained through 

interviewing the patients using questionnaires. The 

data obtained is displayed in Table 3. 
 

The results have been obtained that patients 

with the most history of key population are 

injected-type drug users (IDUs) and prostitute 

(FSW) as many as nine people. The same data 

issued by the Ministry of Health of the Republic 

of Indonesia shows the data of IDU has the 

highest prevalence of 41% compared to other key 

populations
15

. HIV prevalence in the IDU group 

is high because they inject drugs more than once 

a day and more than 60% of them using needles 

that are not sterilized. While risky sexual 

behavior that causes HIV prevalence among 

FSWs remains high, because of unprotected sex. 

MSM groups of 7 people followed this. It was 

reported that condom use in MSM consistently 

lower than FSW, despite the higher level of HIV 

prevention knowledge
16

. 
 

Description of PLWHA’s Perceived 

Stigmatization by Health Center Workers 
 

The description of stigmatization by health 

workers at the community health center perceived 

by PLWHA was obtained from interviewing the 

 

Table 3. Distribution of key population background 

of PLWHA 
  

Category Frequency 
Percentage 

(%)   

Patient with History of Key Population  

Female Sex Workers (FSW) 9 9.6 

Injecting Drug User 9 9.6 

FSW sex partner 4 4.3 

Men Who Have Sex With 7 7.4 

Men (MSM)   

Transvestite Homosexual 1 1.1 

Patient without History of Key Population  

Housewife 28 29.8 

Private Sector Worker 20 21.3 

Others 16 17.0 
   

 
 

patients using questionnaires. The data obtained 

is displayed in Table 4, 5, 6, and 7.  
In section 2: Infection Control, was divided 

into two parts. Part 1 was health center workers’ 

concern when examining people living with HIV-

AIDS since part 2 was exclusive protection in 

treating people living with HIV-AIDS.  
From 13 questions on the questionnaire that 

describe stigmatization by health workers at the 

health center, the stigmatization of health workers 

was taken which was often obtained from the 

number of subjects who have been stigmatized, 

the answers to that are least worried, worried, 

very worried in section Infection Control. Also, 

the answer once or twice, several times, and 

almost every time in section health Facilities’ 

Environment and Health Workers Opinion about 

People Living with HIV-AIDS.  
In section infection Control, the most 

stigmatization was obtained when health 
workers were worried when they did blood 

sampling. A study by Sismulyanto
17

 conducted 

at a hospital in Banyuwangi shows that from 96 
nurses, as many as 7.5% of the nurses were 
afraid to take laboratory samples, such as blood 

and urine. According to Sismulyanto
17

, this is 

because they were afraid of contracting HIV 
when in direct contact with the patient’s blood.  

In section Health Facility’s Environment, the 

most stigmatization was obtained when health 

care workers provide low-quality care to HIV 
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Table 4. Description of PLWHA’s Perceived Stigmatization on Infection Control: Part 1  
 
 

Not worried 

A little 

Worried Very worried 

Never 

Form of Stigma worried experienced       

 n % n % N % n % n % 

Worried when touching the clothes 82 87.2 3 3.2 1 1.1 0 0 8 8.5 

Worried when dressing wounds 47 50.0 21 22.3 3 3.2 1 1.1 22 23.4 

Worried when drawing blood 66 70.2 19 20.2 7 7.4 0 0 2 2.1 

Worried when taking the temperature 81 86.2 7 7.4 1 1.1 0 0 5 5.3 
           

 

Table 5. Description of PLWHA’s Perceived Stigmatization on Infection Control: Part 2  
 

Form of Stigma 
 Never  Rarely  Often  Always 

n % N % n % n %  

Avoid physical contact 83 88.3 9 9.6 2 2.1 0 0 

Wear double gloves 87 92.6 3 3.2 2 2.1 2 2.1 

Wear gloves during all treatments 78 83.0 4 4.3 4 4.3 8 8.5 

Use any special infection-control that are not 78 83.0 4 4.3 4 4.3 8 8.5 

used while examining other patients         
         

 

 

Table 6. Description of PLWHA’s Perceived Stigmatizationon-Health Facilities’ Environment  
 
 

Never 
Once or Several Almost 

Form of Stigma 
 

twice 
 

times every time     

 n % n % n % n % 

Health workers unwilling to care for you 91 96.8 2 2.1 1 1.1 0 0 

Health workers providing poorer quality of care to relative to other 87 92.6 4 43 2 2.1 1 1.1 

patients         

Health workers talking badly about you 87 92.6 6 6.4 1 1.1 0 0 

Health workers do not want to do blood sampling 92 97.9 1 1.1 1 1.1 0 0 

Health workers treat in a place that is not closed 91 96.8 3 3.2 0 0 0 0 

Disclose the status of HIV patients to others without consent 93 98.9 0 0 1 1.1 0 0 

Using an HIV-related name when calling you when waiting in 93 98.9 0 0 1 1.1 0 0 

sequence number         

During the examination, health workers call improperly 93 98.9 0 0 0 0 1 1.1 

During examinations or other activities at the health center, health 93 98.9 0 0 1 1.1 0 0 

workers say that you are HIV patient with a loud tone         
         

 

 

patients compared to other patients, including 

rejecting patients with HIV-AIDS because they 

consider HIV-AIDS patients are people who have 

a great risk if direct contact with patients
7
. A 

study in Aceh, Indonesia, shows that some 

doctors treat PLWHA with disrespect, push other 

patients away from them, and keep them away 

from care services
18

. It was also found that most 

stigmatization was obtained when health workers 

talk badly about HIV patients. This was due to 

the high stigma in the community and  

 

 

health workers which causes health workers to 

stay away from them, so they tended to provide 

low-quality care.  
In section Health Workers’ Opinions of People 

Living with HIV-AIDS, the most stigmatization 

was obtained when health care workers assume 

that someone who is infected with HIV because 

of irresponsible behavior. This was because the 

community thinks that “bad” behavior is seen 

from free sex and blames PLWHA as a source of 

AIDS transmission
7
. 
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Relationship Analysis 
 

Relationships between variables were tested 

using IBM SPSS Statistics 22.0. All data about 

age, sex, marital status, occupation, place of 

residence, history of risk groups, and duration of 

HIV diagnosis were transformed into binomial 

 

forms for analysis. The statistical test used is 

the binary logistic multiple regression test.  
Relationship of stigmatization data by health 

center’s workers with age, sex, marital status, 

occupation, residence, history of risk groups, and 

duration of HIV diagnosis are shown in Table 8 

 
 

Table 7. Description of PLWHA’s Perception of health Workers’ Opinions of  
People Living with HIV-AIDS  

 
 

Never 
Once or Several Almost 

Not know 
Form of Stigma twice 

 
times every time      

 n % n % n % n % n % 

Hearing health workers say most of PLWHA do not 88 93.6 2 2.1 1 1.1 1 1.1 2 2.1 

care if they infect other people           

Hearing health workers say HIV patients should feel 88 93.6 4 4.3 0 0 0 0 2 2.1 

ashamed of themselves           

Hearing health workers say most HIV patients have 81 86.2 6 6.4 2 2.1 0 0 5 5.3 

multiple sexual partners           

Hearing health workers say someone infected with HIV 78 83.0 12 12.8 1 1.1 0 0 3 3.2 

because they engage in irresponsible behavior           

Hearing health workers say HIV is punishment for bad 85 90.4 6 6.4 2 21 0 0 1 1.1 

behavior           
           

 
 

Table 8. Bivariate analysis of stigmatization variables on independent variables  
 

    Stigma   Significance 

  Dependent Variables Low Stigma Greater Stigma (Chi-square test) 

   n % N %  

Age      

 <37 25 52,1 23 47,9 P = 0.019 
        

 >37 13 28,3 33 71,7  

Gender      

 Male 14 31,1 13 68,9 P = 0.078 

 Female 24 49 25 51  

Marital status      

 Married 29 50 29 50 P = 0.016 

 Single 9 25 27 75  

Occupation      

 Low risk 36 40 54 60 P = 0.690 

 High risk 2 50 2 50  

Duration of HIV diagnosis      
 >5 years 15 42,9 20 57,1 P = 0.711 
        

 < 5 years 23 39 36 61  

Residence      

 Surabaya 8 34,8 15 65,2 P = 0.526 

 Outside of Surabaya 30 42,3 41 57,7  

History of key population      

 Do not have any history 32 50 32 50 P = 0.006 

 Have history 6 20 24 80  
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Table 9. Multivariate logistic regression analysis of stigmatization variables against 

independent variables 
  

Dependent Variables Independent Variables P Exp (B) Significance 

Stigma perception Age 0.008 0.249 Significant 

 Gender 0.950 1.033 Not significant 

 Marital status 0.013 0.251 Significant 

 Occupation 0.339 3.174 Not significant 

 Duration of HIV diagnosis 0.140 0.444 Not significant 

 Residence 0.092 2.713 Not significant 

 History of key population 0.006 0.180 Significant 
     

 

 

using the chi-square test and again tested using 

the binary logistic multiple regressions test in 

Table 9. The binary logistic multiple regressions 

test was carried out to eliminate confounding 

variables, find out which groups received greater 

stigma, and get an exponential rate of PLWHA 

perceptions of stigma by health center workers.  
The history of key population was divided into 

two groups. Having a history of key population was 

one of the FSWs, FSW’s sex partners, MSMs, 

transvestites, and injecting drug users (IDUs). 

Choices other than FSWs, FSW’s sex partners, 

MSMs, transvestites, and IDUs were included as do 

not have a history of key population. The chosen 

cut-off  for the stigma was 24. It was a high stigma 

if greater or equal to 24, while smaller than 24 was 

a low stigma. The score of 24 indicates that the 

respondent answered never or not worried, which is 

score 1, in all of the 24 questions, which means that 

the respondent never got any form of stigma from 

the health center workers. Once or twice, got 2 on 

the score. Score 3 for worried, often, and several 

times. If the answer was very worried, always, and 

almost every time got score 4. The score of each 

respondent was obtained from the sum of each 

question. The cut-off  for age was the mean of them, 

which was 37.46 rounded to 37. If greater or equal 

to 37 years old, it was said to be old age. While it 

was said to be young if smaller than 37 years old. 

Jobs were categorized into 2, high and low-risk 

jobs. High-risk jobs were health workers, doctors, 

nurses, security, ward attendants, sex workers, and 

flight attendants. Meanwhile, choices other than 

those mentioned were low-risk jobs. The cut-off  

chosen residence was Surabaya, where patients 

from 
 

 

 

the city of Surabaya were said to live near and 

outside Surabaya said to be distant. The cut-off  

time for HIV diagnosis was its mean, which 

was 4.29. If greater or equal to 4.29 years, it 

was old patients. While it is new patients if 

smaller than 4.29 years. 

Analysis of the relationship between age, 

sex, marital status, occupation, residence, 

history of key population, and duration of HIV 

diagnosis with stigmatization by health workers 

in East Java community health centers on 

patients in Outpatient Care Clinic of 

Intermediate and Infectious Disease Care Unit 

(Perawatan Intermediet Penyakit Infeksi - PIPI) 

provided significant results on the variables of 

age, marital status, and key population history. 

Whereas sex, occupation, residence, and 

duration of HIV diagnosis variables provided 

insignificant results.  
The history of key population had Exp (B) of 

0.18, which means PLWHA who have the history of 

key population get a stigma 0.18 times compared to 

those without a history of key population. So, it 

showed a protective factor of stigmatization by 

health workers. PLWHA who have the history of 

key population got a lower stigma than PLWHA 

who did not have. This was because PLWHA who 

have the history of key population have a 

psychological mentality that is accustomed to being 

stigmatized in the community. Pala, Villano, and 

Clinton
19

 explained that HIV stigma is not because 

someone is HIV-positive but also because of other 

conditions of social stigmatization, such as having 

same-sex partners with other people, female sex 

workers, and her partner/s, and Injecting drug users 
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(IDUs). Both female sex workers (prostitute) and 

PLWHA face the same type of stigma, which is 

seen as “unclean”, a danger to public health, and 

making decisions that are detrimental to their 

families and communities. For FSW living with 

HIV, they get these two stigmas. Sex workers 

living with HIV are regularly exposed to negative 

stereotypes about themselves and consider them 

‘worthy’ to become HIV positive
20

. Due to the 

frequent exposure to negative stereotypes from 

the community, PLWHA’s psychological state 

who have a history of key population is more 

vulnerable to stigma.  
PLWHA who do not have a history of key 

population, have a different mentality than PLWHA 

who have a history of key population because they 

are not accustomed to experiencing stigma from the 

community. HIV-AIDS brings an unprecedented 

problem for that person, regardless of background. 

A person suff ering from HIV-AIDS experiences 

severe psychological distress and feels hopeless 

about the future, including work, family life, health, 

and self-esteem
21

. Old age, above 37 years old, gets 

a higher stigma compared to the age below 37 years 

old. This is because older adults are at a significant 

risk of experiencing HIV stigma
22

. Research has 

shown that older PLWHA may experience greater 

stigma due to the double stigma of being HIV 

positive plus age discrimination, which is usually 

referred to as layering
23

. Emlet has stated that 

layering or co-occurring stigmas of ageism and 

HIV stigma had been experienced by about 68% of 

older HIV positive adults in Washington DC. 

Internalized stigma has a negative impact on the 

self-esteem and psychological well-being of older 

adults living with HIV
24

. 

 

PLWHA who were married got lower stigma 

compared to PLWHA who were not currently 

married, which was 0.251 times. In this case, the 

factor of being married is associated with social 

support. PLWHA who are married has higher 

social support compared to PLWHA who are 

single. Research conducted by Emlet explains 

that social support is associated with lower levels 

of HIV stigma
25

. A significant relationship had 

been proven found between the participation of 

peer groups and the improvement of the quality  

 

of life of PLWHA
26,27

. Reducing the impact of 
stigma and perceived behavior of PLWHA can 
be done by changing individual and community 
perceptions about HIV-AIDS by using peer 

support and counseling approaches
28

. It was 
also explained that social support aff ects lower 

levels of depression and anger
29

.  
Sex, occupation, residence, and duration of HIV 

diagnosis variables gave insignificant results related 

to stigmatization by health workers. Some factors 

that are thought to cause this result include the 

research method in the form of interviews so that 

there could be biased information. The cut-off  

values that do not have standard rules yet in 

categorizing continuous variables can affect the 

relationship and interpretations of the research 

results. Also, it will randomize the research 

findings
30,31

. Categorizing variable will make some 

information loss, so the statistical power to know 

the relation between variables will be lower
32

. This 

is well understood because if the threshold for the 

definition of “exposure” changes, the magnitude of 

the estimated eff ect such as the odd ratio (OR), will 

vary too
30

. 
 

CONCLUSIONS 
 

Stigma against people living with HIV-AIDS 

(PLWHA) by health workers is still often found in 

the community health center in East Java. The 

stigma could have a wide impact, so it is necessary 

to identify the factors that influence the occurrence 

of stigma, which is expected to reduce 

stigmatization by health workers. Factors related to 

PLWHA’s perception of stigma among health 

workers found in this research were the history of 

key population, age, and marital status. PLWHA 

who have a history of key population, got a lower 

stigma than PLWHA who do not have because 

PLWHA who have a history of key population have 

a psychological mentality that The score to being 

stigmatized in the community. Old age got higher 

stigma compared to the young age, because of 

having the double stigma of being HIV positive and 

age discrimination. PLWHA who were married, got 

lower stigma compared to PLWHA who were not 

currently married because they have higher social 

support compared to PLWHA 

 

 

Copyright © 2020, IJTID, p-ISSN 2085-1103, e-ISSN 2356-0991 



Jihan Qonitatillah, et al.: Lower Perceived-Stigmatization by Health Workers 99 

 

who are single. It is hoped that the results of this 

study can provide input to policymakers to 

initiate a stigma reduction program for people 

with HIV that can be started from PLWHA who 

has the highest stigma, to make it easier for 

PLWHA to disclose their status and treatment. 

Besides, it is hoped that the prevention of HIV 

transmission to the community will be more 

controlled and to help improve the quality of life 

people living with HIV-AIDS (PLWHA). 
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ABSTRACT 
 
Elderly are prone to the health eff ects of chronic obstructive pulmonary disease (COPD). Frailty is a geriatrics syndrome, 

adiponectin is an adipokine that regulates energy. Adiponectin is aff ected by age. Increased adiponectin can lead to muscle 

wasting which will further reduce body mass index (BMI), which indirectly increases the degree of frailty. The relationship 

between adiponectin with frailty degree in COPD is still unknown. The aims of this study was to investigate the relationship 

between plasma adiponectin levels and frailty in COPD elders. This was an observational analytic cross-sectional study. All 

anthropometric parameters, including weight, height, and BMI, were measured. Adiponectin was measured by ELISA 

methods obtained from venous blood samples. Aged more than or equal to 60 years old, the patients underwent spirometry 

and the degree of frailty defined by the Fried criteria. Statistic analysis used Rank Spearman. Thirty-eight male COPD 

patients became the subject of the study. The average age was 70-74 years, with a total of 13 robust, 12 prefrails and 13 frail 

patients. Level of adiponectin (mean and SD) in robust, prefrail, and frail were 6.84+ 2.66 , 6.58 + 4.27, and 11.62  
+ 4.90 respectively, p=0.015. Further analysis showed that the level of adiponectin rose progressively with an 

increasing number of components of frailty. The degree of obstruction mostly with mild (42.1%), and no subjects with 

very severe. There was an increase in serum adiponectin levels in all subjects. In conclusion, the level of adiponectin 

serum correlates positively with the degree of frailty. 
 
Keywords: adiponectin, COPD, frailty 

 

ABSTRAK 
 

Lansia sangat rentan terhadap efek kesehatan yang merugikan dari penyakit paru obstruktif kronik (PPOK). Frailty adalah 

sindrom geriatrik yang penting, sedangkan adiponektin adalah adipokin yang mengatur homeostasis energi. Adiponektin 

dipengaruhi oleh usia. Peningkatan adiponektin dapat menyebabkan pengecilan otot yang selanjutnya akan mengurangi 

indeks massa tubuh (IMT), yang secara tidak langsung meningkatkan derajat frailty. Hubungan antara adiponektin dengan 

derajat frailty pada PPOK usia lanjut masih belum diketahui. Tujuan penelitian ini adalah untuk menentukan hubungan 

antara kadar adiponektin plasma dan frailty pada lansia dengan PPOK. Penelitian ini adalah penelitian cross-sectional 

analitik observasional. Semua parameter antropometrik, termasuk berat badan, tinggi badan, dan IMT, diukur. Adiponektin 

diukur pada sampel darah vena dengan metode ELISA. Pasien yang berusia lebih dari atau sama dengan 60 tahun menjalani 

spirometri dan derajat frailty menurut kriteria Fried. Analisis statistik menggunakan Rank Spearman. Tiga puluh delapan 

pasien PPOK laki-laki menjadi subjek penelitian. Usia rata-rata adalah 70-74 tahun, dengan total 13 pasien robust, 12 

prefrail dan 13 frail. Kadar adiponektin (rerata dan SD) pada kelompok robust, prefrail, dan frail masing-masing adalah 

6,84 + 2,66, 6,58 + 4,27, dan 11,62+ 4,90, p=0,015. Analisis lebih lanjut menunjukkan bahwa kadar adiponektin meningkat 

secara progresif seiring peningkatan jumlah komponen frailty. Derajat obstruksi sebagian besar ringan (42,1%), dan tidak 

ada subjek dengan obstruksi berat. Terdapat peningkatan   
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kadar adiponektin serum pada semua subjek. Sebagai simpulan, kadar serum adiponektin berkorelasi positif dengan 

derajat frailty. 
 

Kata kunci: adiponectin, PPOK, frailty 

 

How to Cite: Marfiani, Erika., Ichwani,Jusri., Widajanti, Novira., Maranatha, Daniel., Amin, Muhammad. Relationship 

Between Level of Serum Adiponectin And Frailty In Elderly Patients With Chronic Obstructive Pulmonary Disease. 

Indonesian Journal of Tropical and Infectious Disease, 8(2), 1–8 
 
 

 

INTRODUCTION 
 

Chronic Obstructive Pulmonary Disease 

(COPD) is a typical disease of aging with a 

prevalence of around 12% in the age group >64 

years.
1,2,3,4

 In elderly who suff er from COPD, the 

process of this disease can also increase the level of 

adiponectin through inspiratory muscle mechanism 

that is exercised continuously (chronic exercise), 

thereby increasing the REE (resting energy 

expenditure). As a result, an increase in fatty tissue 

activity will release adipokine and cause an increase 

in plasma adiponectin levels.
5,6,7,8 

Increased severity and shortness of breath 

result in the inactivity of COPD patients, which 

in turn results in loss of muscle strength, leading 

to mobility problems, which contribute to the 

high frequency of frailty in those patients.
9,10,11

 

Underweight patients have an increase in REE 

compared to overweight and normal-weight 

patients, which is associated with decreased 

serum and adipose tissue leptin. Increased serum 

adiponectin also occurs, demonstrating the role of 

adipokines in cachexia-related energy imbalances 

in COPD.12,13,14,15,16  
This study was conducted to identify the 

relationship between serum adiponectin levels 

and the degree of frailty measured using the 

Cardiovascular Health Study (CHS) scoring 

system
17

, a scoring system that is most widely 

used and has the broadest validity to determine 

the degree of frailty in the population of COPD 

elderly patients in Surabaya. 
 

 

MATERIALS AND METHODS 
 

This study was a cross-sectional analytic study 

to analyze diff erences in serum adiponectin 

levels between degrees of frailty in elderly 
 

 

 

COPD patients. This study was conducted at 

the Pulmonary and Geriatric Outpatient Unit, 

dr. Soetomo Hospital, Surabaya, Indonesia. The 

study samples were subjects aged > 60 years at 

the Outpatient Unit, dr. Soetomo Hospital, 

Surabaya, who fulfilled the inclusion criteria, ie 

aged over or equal to 60 years old, a Mini 

Mental State Examination (MMSE) score of > 

18, and was willing to follow the study by 

signing informed consent and information for 

consent. Criteria for the exclusion of the 

subjects were in acute exacerbations, had a 

history of diabetes mellitus, had a malignancy 

or history of malignancy, and had a history of 

stroke with limited motor function. 
 

Measurement of Serum Adiponectin 
 

Adiponectin is a 30 kDa glycoprotein that is 

secreted primarily by adipocytes and induces 

wide ranging paracrine and endocrine eff ects 

on metabolism and inflammation. Adiponectin 

circulates in the blood with a high 

concentration as total adiponectin
18

.  
Adiponectin measurement in this study used a 

quantitative ELISA method from venous blood 

samples in μg / ml units. Blood samples were 

taken as much as 5 ml and put into Vacuette Z 

Serum Sep Clot Activator tubes and store inside 

the cooler box with a temperature of 2–4° C, to 

be processed and separated the serum part in less 

than 24 hours by centrifugation. The total 

adiponectin was measured using a commercial 

tool kit Sekisui Medical Co., Ltd. The normal 

value of adiponectin serum was a range between 

2.54–6.06 μg / mL. Type of data is a ratio data.  
Samples were taken by consecutive sampling. A 

total of 38 samples were obtained
19

. All data were 

entered into the computer through the statistical 

program R version 3.1.2. Data on general 
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characteristics of the samples according to age, sex, 

level of education, degree of COPD, smoking 

history, and comorbid history were presented 

descriptively in tabular form. Subjects’ specific 

characteristics data including body mass index, 

MMSE score, handgrip strength, 15 feet walking 

test, and PASE scores are presented in tables and 

graphs. Types of data were ordinal (categorical) 

data for frailty degrees and ratio (numeric) data for 

serum adiponectin levels, so we used One-Way 

Anova test if the parametric statistical test 

requirements were met, or the Kruskal-Wallis test if 

the parametric statistical test requirements were not 

met. Subanalysis was conducted to determine the 

relationship of serum adiponectin levels with 

Fried’s five frailty components. 

 
 

RESULTS AND DISCUSSION General 

Characteristics of the Subjects 
 

The number of subjects in this study were 38 

COPD patients in the Pulmonary and Geriatric 

Outpatient Unit, Dr. Soetomo Hospital, Surabaya, 

 

Table 1. General characteristics of the subjects  
 

Characteristics  Total 

Age. year (Mean ± SD) (70.26 ± 7.52) 

(Min-Max) (60 - 84) 

Education. n (%) 

3 ( 7.9%) No formal education 

Elementary 12 ( 31.6%) 

Junior Secondary 7 ( 18.4%) 

Senior Seconday 15 ( 39.5%) 

High Education 1 ( 2.6%) 

Nutritional Status (BMI) 

10 ( 26.3%) Low (BMI<18.5) 

Normal (BMI 18.5-25.0) 21 ( 55.3%) 

High (BMI>25.0) 7 ( 18.4%) 

Smoking History    

Yes 38 (100%) 

No 0   

Comorbidities    

Hypertension 4 ( 10.5%) 

Heart disease 1 ( 2.6%) 

Renal disease 0   

Liver disease 0   

Degree of COPD obstruction    

Mild 16 ( 42.1%) 

Moderate 14 ( 36.8%) 

Severe 8 ( 21.1%) 

Very Severe 0   
    

 

Indonesia, who had fulfilled the inclusion and 

exclusion criteria. Table 1 shows the general 

characteristics of the study subjects.  
Most subjects were found in the 70-74 years 

age range. The mean age of the subjects in robust 

group was 69.69 ± 7.85 years, in prefrail group 

70.50 ± 6.85 years, and in frailty group 70.85 ± 

8.19 years. All of the subjects (100%) were male.  
The degree of COPD obstruction used in this 

study was based on the 2014 GOLD criteria which 

divided into 4 groups, mild (GOLD 1), moderate 

(GOLD 2), severe (GOLD 3) and very severe 

(GOLD 4) obstruction
20

. We obtained mostly 

COPD patients with mild obstruction degrees as 

many as 16 (42.1%) patients, and no subjects with 

COPD had very severe obstruction degrees.  
Increased serum adiponectin level was found 

in COPD patients with severe obstruction. 

However, the comparative test did not show 

differences in adiponectin levels in various 

degrees of COPD obstruction. Table 3 shows that 

under frail conditions serum adiponectin levels 

increase. The comparative test showed 

diff erences in serum adiponectin levels between 

degrees of frailty with p=0.015 (p <0.05). Further 

post-hoc analysis showed significant diff erences 

in serum adiponectin levels between frail and 

prefrail patients, and between robust and frail 

patients. Furthermore, analysis with Spearman’s 

correlation between serum adiponectin levels and 
 

 

Table 2. Particular characteristics of the subjects  
 

Frailty components Frequency Percent 

Fatigue (CESD)   

Yes 23 60.5 

No 15 39.5 

Weight loss   
Yes 11 28.9 

No 27 71.1 

PASE   
Yes 10 26.3 

No 28 73.7 

Slowness (Walking)   
Yes 11 28.9 

No 27 71.1 

Muscular weakness (Handgrip)   
Yes 0 0.0 

No 38 100.0 
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Figure 1. Relationship between the degree of COPD obstruction and frailty frequency.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Relationship between the degree of COPD obstruction and adiponectin levels 

 

Table 3. Adiponectin levels at various frailty levels  
 

Degree of Frailty n 
  Adiponectin Level   

p 
Mean SD Median Minimum Maximum    

Robust 13 6.84 2.66 5.94
a 

3.68 11.59  

Prefrail 12 6.58 4.27 5.30
a 

2.70 18.31 0.015* 

Frail 13 11.62 4.90 11.36
b 

2.97 17.56  

 

frailty degrees showed Spearman’s correlation 

coefficient rs=0.368 with p=0.023 (p <0.05), 

showing the relationship between serum 
 

 

adiponectin levels and frailty degrees. The 

analysis showed that the higher the degree of 

frailty, the higher the adiponectin level. 
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Characteristics of the Subjects 
 

This study was conducted to determine the 

relationship between serum adiponectin levels 

and degrees of frailty in COPD patients from 

mild (GOLD 1) to very severe (GOLD 4) 

obstruction non-exacerbations with age limited to 

> 60 years. In this study, the mean age was 70.26 

+ 7.52 years with an age range between 60-84 

years. According to Fried frailty phenotype/CHS 

system as many as 13 (34.2%) of the total 38 

samples included in the robust group, 12 (31.6%) 

in the prefrail group, and 13 (34.2%) in the frail 

group. Based on Fried’s phenotype criteria and 

their various modified versions, the prevalence of 

frailty in adult populations aged 65 years or older 

in the United States ranges from 7% to 12% and 

increases according to the age group of 3.9% in 

65 to 74 the age group, and increased to reach 

25% in age group above 85 years.
21

 This is 

similar to the findings in this study, that the 

robust group was found in the age range of 60-69 

years while most of the frail group were over the 

age of 70 years.  
Subjects in this study were all male, although 

the authors did not limit only one sex. In this 

study, 21 patients (55.3%) had normal BMI, 10 

patients (26.3%) with low BMI, and 7 patients 

(18.4%) with high BMI. A study conducted by 

Vestbo et al in 2008 also reported that 96.9% of 

the COPD population had a normal or high BMI. 

We also find similar findings. A population-

based epidemiological study conducted by de 

Oca who examined BMI in COPD patients 

conducted in 5 cities in Latin America showed 

that most Asian ethnicities had normal BMI, 

compared with less and more BMI.  
In this study the most comorbidity was 

hypertension, which was as much as 10.5%, 

followed by heart disease of 2.6%. Other 

comorbidities such as diabetes mellitus were 

excluded in this study because diabetes mellitus 

can aff ect the results of adiponectin levels. In 

diabetes mellitus the level of adiponectin is low. 

In this study, various degrees of frailty were 

found in various degrees of COPD, it was 

apparent that that prefrail and frail conditions 

were more common in COPD subjects (Table 2) 
 

 

Determining the Degree of Frailty in Elderly 

COPD Patients 
 

In this study, COPD subjects were obtained 

with various degrees of frailty, both in COPD 

with mild, moderate and severe obstruction. This 

shows that the higher the degree of obstruction, 

the higher the increase of prefrail and frail 

conditions. In a study conducted by Lahouse in 

2014 on the risk of frailty in elderly, as many as 

28.8% of COPD patients were found to be frail, 

16.4% prefrail and 14.1% robust.
22

 This was 

diff erent from this study’s finding, where frail 

and robust had the same prevalence. This could 

be caused by age. The robust patients were 

mostly in the age range of 60 years while the frail 

ones were mostly in the age range of 70 years. In 

a study conducted by Lahouse, the average age 

was 70 years. If the degree of obstruction was 

categorized based on GOLD classification, out of 

402 COPD subjects, patients with mild 

obstruction were 200 subjects (49.8%), moderate 

obstruction 174 subjects (43.3%) and severe 

obstruction 28 subjects (7,0%). In this study, the 

prevalence of frailty was strongly related to the 

severity of COPD, according to the degree of 

obstruction based on GOLD classification. The 

higher the degree of COPD obstruction, the 

frailer condition obtained, as compared to robust 

and prefrail conditions.
22 

 

Measuring Adiponectin Level in Elderly 

COPD Patients 
 

This study found elevated levels of adiponectin 

in COPD patients, with a median of 7.55 μg/ ml in 

mild obstruction, 6.80 μg/ml in moderate 

obstruction, and 8.34 μg/ml in severe obstruction. 

The highest increase was found in COPD with 

severe obstruction. Chan, who examined serum 

levels of adiponectin in COPD patients in 2010, 

found that COPD subjects who smoked had 

significantly higher levels of adiponectin, IL-6 and 

CRP than healthy smokers and nonsmokers. This 

study found that the higher the degree of COPD, the 

higher the serum adiponectin level. Serum 

adiponectin, IL-6 and CRP levels were negatively 

correlated with FEV1 (% predicted) in COPD 

patients and healthy smokers.
23

 Similar 
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to this study and Chan’s study, Tomoda et al. 

examined the levels of adiponectin in COPD with 

low and normal body weight, also found increased 

levels of adiponectin in COPD subjects.
6 

 

Relationship between Serum Adiponectin 

Levels and Degree of Frailty in Elderly 

COPD Patients 

In this study, the median serum adiponectin 

levels in the robust, prefrail, and frailty groups 

were 5.9 μg/ml (3.68-11.59), 2.70 μg/ml (2.70-

18,31), and 11.36 μg/ml (2.97-17.56) 

respectively. These results indicated that higher 

serum adiponectin levels are found at a higher 

degree of frailty. This study also found 

diff erences in adiponectin level between 

degrees of frailty and, in addition, also found a 

relationship between levels of adiponectin with 

degrees of frailty with Spearman’s correlation 

coefficient of 0.368 and p=0.023 (p <0.05), 

showing a relationship between adiponectin 

levels and the degree of frailty. The analysis 

showed that the higher the level of adiponectin, 

the higher the degree of frailty.  
In a study conducted by Tsai, who examined 

the relationship between adiponectin levels and 

frailty components, 168 subjects were found to 

be 65-90 years old, and 83 (49.4%) were male. 

Serum adiponectin levels diff ered significantly 

between the three subgroups (p=0.012). The 

results of the study showed that plasma 

adiponectin levels were positively related to an 

increase in frailty components in older men.
10

 

In contrast to our study, the subjects in Tsai’s 

study were elderly (>60 years), and Tsai’s 

study as well as this study showed an increase 

in adiponectin levels. This indicates that in the 

elderly the adiponectin level is increasing.  
This study did not find female respondents 

because female COPD sufferers were rarely 

found. However, the data in this study, as those 

of Tsai’s and Huang’s findings showed that sex 

was an important factor that could have 

aff ected not only blood adiponectin levels, but 

also the severity of frailty.
24,25 

 

 

CONCLUSIONS 
 

Serum adiponectin level in all subjects was 

found to increase with median in robust, 

prefrail, and frailty groups. The highest 

increase was found in severe degree COPD. A 

weak positive relationship was found between 

adiponectin level and the degree of frailty. 
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ABSTRACT 
 

C-reactive protein (CRP) is an acute-phase reactant protein that is primarily induced by the IL-6 action during the acute 

phase of an inflammatory or infectious process. The bacterial infection is a potent stimulus, leading to a rapid elevation of 

CRP levels within hours while the CBC and symptom are often misleading and/or absent. American Academy of pediatrics 

(AAP) is recommended routine blood examination test Complete Blood Count (CBC), C-reactive protein (CRP), and blood 

culture along with empirical antibiotic in neonates with early onset sepsis risk (EOS) risk even asymptomatic. The previous 

study is showed there were no correlation of CRP and EOS risk. This study aims to evaluate the CRP and CBC profile in 

neonate with risk of EOS. Methods of this study are using the sepsis risk calculator (SRC) to calculate the probability of 

neonatal early ons5et sepsis (EOS) based on maternal risk and infant’s clinical presentation. Neonates with ≥34 weeks of 

gestation who were started on antibiotic treatment after laboratory examination and blood culture were taken. EOS risk 

estimation were compared including CRP, leukocyte, and thrombocyte count. ANOVA applied to distinguished laboratory 

examination between stratified risk groups. The result is showed using 82 subjects who met the inclusion and exclusion 

criterias, The EOS risk level was stratified into green, yellow, and red group. The p-value of CRP level, platelets, white blood 

cells were 0.35,0.54 and 0.48 where p-value was considered as significant if < 0.05. The conclusion of this study is there 

were no correlation of CRP level and EOS risk 

 
Keywords: Sepsis risk calculator, infection parameter, risk of early onset sepsis, C-reactive protein, Complete Blood 

Count 

 

ABSTRAK 
 

C-reactive protein (CRP) adalah suatu reaksi fase akut protein yang diinduksi oleh aktivasi dari IL-6 selama fase akut dari 

inflamasi atau proses infeksi. CRP adalah sebuah indikator yang penting pada pasien dengan risiko sepsis. Infeksi bakterial adalah 

suatu stimulus yang berpotensi meningkatkan kadar CRP dalam beberapa jam dimana darah lengkap dan klinis pasien seringkali 

tidak berubah secara signifikan. American Academy of paediatrics (AAP) merekomendasikan pemeriksaan darah rutin antara lain 

darah lengkap, CRP dan kultur darah bersamaan dengan pemberian antibiotik namun penelitian sebelumnya menemukan bahwa 

tidak didapatkan hubungan antara kadar CRP dengan risiko sepsis. Tujuan dari penelitian ini adalah untuk mengevaluasi kadar 

CRP dan darah lengkap pada bayi baru lahir dengan risiko sepsis awitan dini. Metode yang digunakan pada penelitian ini dengan 

menggunakan sepsis risk calculator (SRC) untuk menghitung probabilitas risiko sepsis awitan dini berdasarkan risiko ibu dan klinis 

pasien. Bayi baru lahir dengan risiko sepsis awitan dini dengan usia gestasi ≥34 minggu dilakukan pengambilan darah lengkap, 

kultur darah dan CRP sebelum pemberian antibiotic. Laboratorium yang dibandingkan diantara ketiga kelompok risiko sepsis 

termasuk CRP, leukosit, dan jumlah trombosit. ANOVA diterapkan untuk menilai perbedaan antara kelompok risiko. Hasil dari 

penelitian ini yang melibatkan 82 subjek yang memenuhi kriteria 

 inklusi dan eksklusi, Kelompok berdasarkan rekomendasi 
 

SRC dikelompokkan menjadi kelompok hijau, kuning, dan * Corresponding Author: 

merah. Nilai p dari CRP, trombosit, sel darah putih adalah triaskusumasari07@gmail.com   
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0,35,0,54 dan 0,48 di mana nilai p dianggap signifikan jika <0,05. Kesimpulan dari penelitian ini adalah tidak 

didapatkan hubungan antara risiko sepsis awitan dini dan CRP. 
 
Kata kunci: sepsis risk calculator, parameter infeksi, risiko sepsis awitan dini, C-reactive protein, darah lengkap 

 

How to Cite: Sari, Trias Kusuma., Irwanto, Irwanto., Etika, Risa., Sampurna, Mahendra Tri Arif., Ni Made 

Mertaniasih. (2020). Association between Sepsis Risk Calculator and Infection Parameters for Neonates with Risk of 

Early-Onset Sepsis. Indonesian Journal of Tropical and Infectious Disease, 8(2), 1–8. 
 
 

 

INTRODUCTION 
 

Early onset sepsis (EOS) can be related to 

microorganisms obtained from the mother where 

pathogenic colonization occurs in the perinatal 

period. With rupture of the amniotic membrane, 

microorganisms in the vaginal flora or other 

pathogenic bacteria can reach the amniotic fluid 

and fetus.
1
 Increasing risk of early onset of sepsis 

is in line with increasing of maternal temperature 

(≥ 37.5°C), rupture duration of the membranes (≥ 

18 hours) along with gestational age (less than 34 

weeks and more than 40 weeks of gestation) and 

also low birth weight.
2
 American Academy of 

Pediatrics (AAP) recommends neonates from 

chorioamnionitis mother, to take laboratory 

examination and received antibiotic treatment 

even if the baby is asymptomatic.
3
 This CBC 

counts and C-reactive proteins (CRPs) 

recommendation can be used as guidance of 

antibiotic treatment decisions in well-appearing 

infants, and the potential utility of clinical 

examination to identify EOS in at-risk infants.
4 

 
The use of antibiotics may cause several 

complications, longer length of stay on NICU, 

several pain procedures, lower rate of 

breastfeeding, changes of intestinal microbes, 

necrotizing enterocolitis and antibiotic resistance.
5 

 
Sepsis Risk Calculator (SRC) is the interactive 

calculator produces the probability of Early Onset 

Sepsis per 1000 babies by entering values for the 

specified maternal risk factors along with the 

infant’s clinical presentation.
6
 SRC can be 

calculated in an infant born ≥ 34 weeks gestation. 

After entering the clinical presentation (well-

appearing, equivocal, and clinical illness), SRC 

recommendation were assessed and considered  

 

 

in each group (green, yellow and red). The red 

group is the most vulnerable to suff er or have 

higher probability of EOS.  
Sepsis Risk Calculator (SRC) is originally 

introduced by Kaiser Permanente, and a validated 

tool which has been used and studied in many 

countries in predicting EOS.
7-8

 Kerste et al on 

2016 study the implementation of SRC, there 

were reduced of antibiotics used 50%.
9
 Even the 

SRC was promising tools, the comparison 

between each group has not been evaluated yet.  
The aim of this study is to evaluate the result 

of SRC on Complete Blood count and CRP 

level in neonates with Early Onset of Sepsis. 
 

 

MATERIALS AND METHODS 
 

The study was approved by the Ethical 

Committee in Health Research of Dr. Soetomo 

Academic-Teaching Hospital Surabaya (625/ 

Panke.KKE/x/2017). This observational study 

with the cross-sectional design was conducted in 

NICU Dr. Soetomo Academic-Teaching Hospital 

from November 2017 until April 2018, on 

newborns with gestational age ≥ 34 weeks who 

had EOS risks and were born in this hospital 

within the study period. The subject was selected 

using a consecutive total sampling method and 

sample size was determined using a prospective-

cohort calculation. Routine laboratory 

examination comprising of CBC and CRP was 

performed in all subjects. Blood culture was only 

obtained in 42 subjects. The inclusion criteria of 

this study were newborns who had gestational 

age≥ 34 weeks, EOS risks, appropriate 

gestational age (AGA). Subject are excluded if 

any of major congenital abnormality. 
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Neonatal Sepsis Risk Calculator: SRC can be 

accessed through https://neonatalsepsiscalculator. 

kaiserpermanente.org/ website or smartphone. The 

required information in SRC application are the 

incidence of EOS was set as at 0.5/1000 live births 

according to CDC national incidence. Group B 

streptococcus (GBS) status was set as unknown 

because GBS status was not routinely assessed in 

Dr. Soetomo Academic-Teaching Hospital 

Surabaya. The score will be shown as personal risk 

stratification of EOS for each newborn according to 

the clinical presentation (well-appearing, equivocal, 

and clinical illness) and EOS risk level (green, 

yellow, dan red). With the SRC method, the baby 

will be grouped based on three groups, namely the 

green, yellow and red groups. Where the green 

group is the group that does not need blood tests or 

antibiotics. In the yellow group, patients are 

recommended to do a blood culture examination 

without empirical antibiotics and it is recommended 

to monitor vital signs in the NICU. In patients who 

enter the red group, empirical antibiotics are 

recommended to be given immediately 

 

Blood Culture: As blood culture is a gold 

standard of bacteremia we also observed the 

characteristic of the patient and the result of 

CBC and CRP between SRC group. The blood 

will be obtained through a peripheral vein 

(equal to 1 cc) as the gold standard diagnosis of 

EOS. BacT system was used as the microbial 

culture method and transferred into the 

Mullerhinton agar to check antimicrobial 

susceptibility (AST) in Vitex 2 Compact. 
 
Abnormal leukocytes: Leukocyte abnormality 

values are less or more than normal values. Less 

if <5,000 / mm3 and more if> 34,000 / mm3 in 

infants aged 0 days - 1 week. Blood counts 

measurement is using CELLPACK DCL from 

Sysmex. Blood count were taken before 

antibiotic admission, in the first 12 hours of life. 
 
C-Reactive protein (CRP) is expressed in units 

of mg / L. Normal CRP value is <10 mg / L and 

abnormal if more than 10 mg/L. Measurement of 

CRP using Flex® cartridge from Sysmex. CRP 

were taken before antibiotic admission, in the 

first 12 hours of life. 
 

 

Statistics 
 

Data were analyzed using SPSS (Statistical 

Package for the Social Sciences). The value 

was presented as the mean + standard deviation 

(SD). Normality test was tested using 

Kolmogorov-Smirnov test. If the data 

distribution was normal, T-paired test would be 

used and Wilcoxon test would be performed if 

the distribution was not normal. Chi-Square test 

was utilized to assess the homogenity of the 

subjects according to the demographic 

characteristic and laboratory examination. 
 
 

RESULTS AND DISCUSSION 
 

The population of this study is infants who had 

the risk of early onset sepsis (born to mothers 

who had a history of premature rupture of 

membranes for more than 18 hours, mothers with 

chorioamnionitis and had indications for 

intrapartum prophylactic antibiotics but 

inadequate). There were 82 patients were 

included in this study but only 42 patients that 

have blood culture results. Characteristics of the 

subject that have blood culture were described in 

Table 1. An inadequate intrapartum antibiotic is 

the most cause of risk of Early Onset of Sepsis. 
 

Inadequate intrapartum antibiotics are the 

higher percentage of EOS risk in this study 

population. Gestational age, maternal highest 

temperature, and PROM have a nonlinear 

correlation with EOS risk. 
10

Previous study is 
 

Table 1. Characteristics of the Subject  
 
Characteristics (n=42)   
Maternal  

Chorioamnionitis n (%) 4 (9.5%) 

Rupture of the membrane ≥ 18 Hours 22 (53%) 

n (%)  

Inadequate intrapartum antibiotic n (%) 26 (62%) 

Infant  

Mean gestational age, (week) 36.7 ± 2.2 

Mean Body weight, gram 2523 ± 566.3 

Mean heart rate (time/minute) 150 ± 155 

Mean Respiratory Rate (time/minute) 46 ± 47.6 

Oxygen Support (Mechanical ventilation) 4 
   
* Data are in number and percentage. This is the characteristic of 42 

patients, the most EOS risk in this study was an inadequate intrapartum 

antibiotic. Four patients with needed oxygen support more than room 

oxygen. 
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showed that an adequate antibiotic which used by 

mothers with premature rupture of membranes will 

reduce the risk of infection in neonates with 

Relative Risk [RR] = 0.67, 95% CI 0.52–0.85) 
11

 

An inadequate antibiotic in patient with PROM will 

increase the risk of EOS with OR 37.0 (95% CI 

9.7–140.9). The mean of gestational age on the 

population are below than 37 weeks, this event 

increases the incident of Early Onset Of Sepsis with 

incidence 3.0 cases per 1000 birth life.
12 

 
Sepsis risk calculator recommends the 

management of the patient with EOS risk 

according to clinical presentation such as vital 

sign (tachycardia, tachypnea, and abnormality 

of body temperature), usage of mechanical 

ventilation used and vasoactive drugs. In this 

study, vital signs on the red group had 

abnormal mean Heart Rate (166.4(6.2)) and 

Respiratory Rate 64.3(4.38).  
CBC and CRP Analysis between SRC Groups 

were described in Table 2. The laboratories were 

Complete Blood Count (CBC) values and CRP in 

82 patients, where all blood samples were taken 8 

hours after birth 1 time and repeated if the clinical 

deterioration has occurred. In this study, there 

were no significant diff erences as a statistic 

between the three groups of both CBC and CRP 

values with mean values still in the normal range. 

Similar to the previous study, Acthen et al 2017 

found EOS risk was not correlated with changes 

in infection parameters. They found negative 

correlations between both EOS risk, CRP level 

and leukocyte count within 6 h of the start of 

antibiotics, as well as CRP level between 6 and 

24 h after start of treatment.
13

 CRP production is 

a non-specific response to disease and cannot be 

 

used alone as a diagnostic test for septicaemia. 

The sensitivity and specificity of CRP (at 72 

hours of admission) in diagnosis of acute neonatal 

sepsis were 76.92% and 53.49% respectively 

while it had a positive predictive value of 80% 

and negative predictive value of 48.94%. Over all 

the diagnostic accuracy of CRP in diagnosis of 

neonatal sepsis was 70.07%.
14 

 
Patient with positive blood culture’s 

characteristics, and laboratory results were 

described in Table 3. This study is found that two 

patients with positive blood culture have a normal 

level of CRP and one patient on the green group 

have abnormal CRP level. Contradiction with this 

result, A study in India (2016) have found the 

abnormality of CRP in 92.95% of positive culture 

cases. There is also a statistically significant 

relationship between positive blood cultures and 

CRP. The CRP test is positive at 64.34% of early 

onset sepsis and 35.66% of late onset sepsis.
15 

 
In the study by Carola et al 2017, the 

management recommendations based on the EOS 

calculator after clinical evaluation are presented 

including the 5 neonates with culture-proven 

sepsis and 142 neonates with culture-negative 

sepsis who were treated with antibiotics for ≥7 

days. Empiric antibiotics would have been 

recommended in 23.5% of the neonates in the 

Cohort. Blood culture only was recommended for 

8.9% of the neonates. No empiric antibiotics or 

laboratory evaluations were recommended for the 

remaining 66.7%. In that cohort, 142 neonates 

were treated with prolonged antibiotics (7 days or 

more) for suspected culture-negative sepsis. 

 

Table 2. CBC and CRP Analysis between SRC Groups  
 

Laboratory results 
 Groups   

Green Yellow Red p  

Complete Blood Count (mean ± SD)     

Haemoglobin 16.7 (2.28) 15.8 (2.37) 15.49 (1.85) 0.19 

White Blood Cell 18747 (6472) 15646 (4712) 14817 (7331) 0.54 

Platelet 242043 (59622.7) 252875 (70656) 250909 (87464) 0.48 

C –Reactive protein (mg/L) 2.73(8.6) 0.45(0.56) 8.36 (31.75) 0.35 
      
* Data are in number and P values are the results of ANOVA. Patients on the red group had higher CRP level than green and yellow group.  
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Table 3. Patient with Positive Blood Culture Characteristics and Laboratory Results  
 

Initial/Culture result SRC Groups BW/GA Hb WBC PLT CRP 

N.S/Micrococcus Luteus Green 2600/37 21.5 24370 360000 0.66 

M/Acinetobacterlwofii Green 2600/38 16 11680 190000 13.68 

N.F/Aerococcusviridans Red 3600/41 16.2 23030 296000 2.56 
        
* BW = Body weight, GA = Gestational Age, Hb = haemoglobin, WBC = white blood cell, PLT = 

platelet, CRP = C-reactive protein. 

 
 

All 5 neonates with positive blood cultures had 

abnormal CBC and CRP values.
8 

 
The sensitivity and the specificity of each CRP 

was 92.96% and 50.39%.
16

 C-reactive protein has 

the best predictive value when measured within 24 

to 48 hours after infection. In healthy individuals, 

the CRP level is generally below 2 mg/L but can be 

up to 10 mg/L. There may be slight variations with 

age, sex, and race. It has  
a half-life of approximately 19 hours, begins to 
rise after 12–24 hours, and peaks within 2–3 

days. Normal CRP values at two examinations 

(8 to 24 hours after birth and 24 hours later) 
were shown to have 99.7% negative predictive 

values and negative likelihood ratios of 0.15 

which were proven to be sepsis.
17

  
In the diagnosis of early-onset sepsis, previous 

studies are reported on widely diff ering sensitivities 

and specificities of CRP ranging from 29 to 100% 

and from 6 to 100%, respectively. The delayed 

induction of the hepatic synthesis of CRP during 

the inflammatory response to infection lowers its 

sensitivity during the early phases of sepsis.
18 

 
From the results of Complete Blood Count 

results, there were no significant differences 

between the three groups and in patients with 

positive blood cultures only one in three 

patients had a positive CRP score. Total white 

blood cells have a low Positive Predictive 

Value (PPV) for sepsis while platelet counts 

are insensitive or specific for the diagnosis of 

sepsis and are not very helpful for monitoring 

response to therapy.
19 

 
The blood culture results of patients belong to 

green group, positive culture was found in 2 

patients (Micrococcus Luteus and Acinetobacter 

lwofii), while in red group, 1 patient had positive 

blood culture (Multistrain resistant Aerococcus 

viridans). All patients with positive blood culture, 
 

 
 

had risk factor of meconial amniotic fluid with 

inadequate antibiotics treatment. Meconial 

amniotic fluid could be sign of 

chorioamnionitis, which may enhanced the 

growth of bacteria in amniotic fluid and caused 

both maternal and neonatal infections.
20 

 
Among 42 patients there were 3 patients with 

positive blood cultures (7.5%). The results of blood 

cultures obtained were Micrococcus luteus (1), 

Acinetobacter lwofii (1), Aerococcus viridans (1) 

which had more than one class of antibiotic 

resistance. Blood culture is the gold standard for the 

diagnosis of sepsis, and when the adequate volume 

is obtained, culture has excellent sensitivity even 

when the baby has a very low level of bacteremia. 

However, many culture results were found to be 

negative especially when the baby appeared ill or 

antibiotics were received before culture was 

obtained. Based on the recommendation at least 1 

mL of blood, either in 1 or divided into 2 0.5 mL 

cultures, obtained from infants with suspected 

sepsis before initiation of antibiotic therapy. 

However, sampling is limited by blood volume, 

especially in very low birth weight babies, who are 

at the highest risk for sepsis but have the lowest 

total blood volume. However, the sensitivity of 

blood culture decreased by 10% to 40% when 0.5 

mL was inoculated compared to 1 mL. Therefore, 

adequate volume for culture must be ensured.
21

 The 

sensitivity of blood culture is almost 100% when 1 

mL is inoculated and the baby has bacteremia 

concentration of at least 4 colony-forming units 

(CFU) per milliliter. The optimal time for culture 

taking in bacteremic conditions is as soon as 

possible in fever episodes based on heat followed 

by bacteremia or endotoxaemia in one or two hours. 

In newborns often have a shorter threshold for the 

commencement of antibiotics, 
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which results in low opportunities for isolated 

organisms in blood culture. This coincides with 

the low specificity of signs of sepsis in newborns 

compared to children and adults that contribute to 

a low positive rate in blood culture.
22-23 

 
Two patients had gram-positive blood cultures 

and one patient with gram-negative on this study 

has normal blood count and have an inadequate 

antibiotic as a risk factor. Newborns with mothers 

who received Intrapartum Antibiotic Prophylaxis 

(IAP) due to colonization of group B streptococci 

or chorioamnionitis, had a lower risk for Early 

Onset Sepsis than infants with mothers who did 

not receive an adequate IAP.
24

 The classic study 

focusing on Escerchia coli infection, newborns 

were found to have bacteriemia with high 

colonies. However, more recent studies include 

pathogens other than Eserchia coli in infants. A 

newborn with a risk of sepsis found that 68% of 

septic infants had bacteremia with a low 

colonization rate (≤ 10 Colony-forming units 

(CFU) / ml) and 42% had a 1 CFU / ml colony 

count. Calculation of low bacterial colonies will 

cause as much as 60% of culture to be false 

negative with a sample volume of 0.5 ml. Many 

blood cultures can help improve these test results, 

but studies in the newborn period have shown 

conflicting results.
25 

 
On this study patient with red group, there were 

only 1 patient who had positive culture, These 

results diff er from those of other researchers where 

a clinical evaluation of sepsis compared with blood 

cultures in patients diagnosed with sepsis which is 

showed sensitivity (62.5% [95% confidence 

interval (CI): 35.43- 84.80%]}, specificity [63% 

(95% CI: 47.55-76.79%)], positive predictive value 

[37% (95% CI: 19.40-57.63%)] and value negative 

predictive [82.8% (95% CI: 66.35 -93.44%)]. There 

were statistically significant diff erences between 

blood culture results and clinical sepsis (p 0.014). 
26 

 
One patient with clinically ill appearance had 

the results of an Aerococcus viridans culture that 

had multi-resistance to antibiotics also have a 

normal range of blood count and CRP. Patients 

with Aerococcus viridans culture results in this 

study had risk factors for meconeal amniotic fluid 

and inadequate antibiotic administration. 
 

 

The organisms most commonly involved in early-

onset sepsis in term infants and fewer term 

infants are GBS and Escherichia coli, which 

account for around 70%. Additional pathogens 

are other streptococci (viridans group 

streptococci, Streptococcus pneumoniae).
27

 

Aerococcus, abiotrophia which is a gram-

positive-coccus bacteria - catalase negative is a 

group of rarely isolated bacteria as opportunistic 

agents of infection, although this organism can 

become a pathogen in immunocompromised 

patients. Aerococcus is an environmental isolate 

that can also be found in human skin. These 

bacteria have low virulence and only become 

opportunistic pathogens in immunocompromised 

hosts. Infection that occurs is often in the form of 

tissue damage (for example a heart valve) or may 

be nosocomial and is associated with prolonged 

hospitalization, antibiotic therapy, invasive 

procedures and the presence of foreign objects. 

The association of infection with Aerococcus 

Viridans in humans found an almost significant 

value in those with rupture of membranes during 

childbirth (P 0.073), prolonged rupture of 

membranes (P 0.058), those receiving 

Intrapartum Antibiotic Prophylaxis (IAP) (P 

0.059) and women who smoked during pregnancy 

(P 0.062)
28

There were several limitations of this 

study. First, the number of samples was relatively 

small. Second, the lack of GBS status data of the 

subject’s mother, since this test is not a routine in 

Indonesia. hird, due to financial restraints, blood 

culture test were only performed in half of the 

subjects.  
In this study, two neonates with green 

recommendation had positive blood culture. The 

SRC tools incidence input in this study follows 

CDC recommendation (0.5 ‰). The result is 

similar to retrospective cohort study of Carola et 

al, in which, from 1159 infants born to mothers 

with clinical chorioamnionitis, the calculator 

would have missed 2 of 5 infants with culture-

proven, early-onset sepsis. The SRC tools has 

been updated to enable the possibility of EOS 

incidence, as high as 4‰. This update would 

enable to capture the two missed sepsis infants 

into the right risk and management category. 

 

 

Copyright © 2020, IJTID, p-ISSN 2085-1103, e-ISSN 2356-0991 



114 Indonesian Journal of Tropical and Infectious Disease, Vol. 8 No. 2 May–August 2020: 108–115 

 

CONCLUSIONS 
 

The results of Complete Blood Count and CRP 

levels between each group of SRC recommendation 

shown no significant diff erences. The analysis 

indicate that CRP level is uncorrelated with EOS 

risk, thus clinical judgement is necessary to 

accompany laboratory examination. 
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ABSTRACT 
 

Rifampicin is an anti-tuberculosis drug used in short-term treatment regimen for tuberculosis (TB) patients. Resistance to 

rifampicin causes the prolonged duration of tuberculosis treatment. Interleukin-18 (IL-18) is a pro-inflammatory cytokine 

which acts in controlling the growth of M. tuberculosis, while Interleukin-10 (IL-10) is an anti-inflammatory cytokine which 

acts in limiting tissue damage and maintain tissue homeostasis. IL-18 and IL-10 is important in explaining the diff erent 

degrees of inflammation (mild, moderate and severe) in rifampicin-resistant (RR) and rifampicin-sensitive (RS) pulmonary 

TB patients. The purpose of this study is to determine diff erent levels of IL-18 and IL-10 in new TB patients with RR and RS. 

A retrospective cohort study with a cross-sectional design. 50 subjects were examined and grouped into two groups, namely 

pulmonary TB with RR (n = 25) and pulmonary TB with RS (n = 25). IL-18 and IL-10 were measured using the ELISA 

Method. Diff erences in IL-18 and IL-10 levels between groups were analyzed using the Mann-Whitney test. The mean level 

of IL-18 (pg/ml) in RR and RS pulmonary TB patients were 1273.53±749.86 and 787.96 ±589.28 respectively. The mean level 

of IL-10 (pg/ml) in RR and RS pulmonary TB patients were 125.25±118.32 and 128.81±135.77 respectively. The mean level 

of IL-18 in RR and RS pulmonary TB patients were found to have a significant diff erence, while the mean level of IL-10 did 

not have a significant diff erence. This circulating level of IL-18 and IL-10 can be used as a marker of inflammation degrees 

in pulmonary RR-TB and RS-TB patient. 

 
Keywords: Interleukin-18, Interleukin-10, Tuberculosis, Rifampicin Resistant, Rifampicin Sensitive 

 

ABSTRAK 
 

Rifampisin adalah rejimen dasar pengobatan jangka pendek untuk penderita tuberculosis (TB). Resistensi terhadap 

rifampisin menyebabkan durasi pengobatan tuberculosis menjadi lebih lama. Interleukin-18 (IL-18) adalah sitokin 

Proinflamsi yang berperan dalam mengontrol pertumbuhan M. tuberculosis, sedangkan Interleukin 10 (IL-10) adalah 

sitokin anti-infl amasi yang berperan membatasi kerusakan jaringan dan mempertahankan homeostatis jaringan. IL-

18 dan IL-10 berperan penting untuk menjelaskan derajat inflamasi (ringan, sedang dan berat) yang berbeda pada 

penderita TB paru dengan rifampicin resistant (RR-TB) dan rifampcin sensitive (RS-TB). Tujuan penelitian ini adalah 

mengetahui perbedaan kadar IL-18 dan IL-10 pada penderita RR-TB dan RS-TB. Penelitian ini merupakan penelitian 

cohort retrospektif dengan rancangan cross-sectional. Sebanyak 50 subjek penelitian diperiksa dan dikelompokkan 

menjadi dua kelompok yaitu kelompok RR-TB (n=25) dan kelompok RS-TB (n=25). Pemeriksaan IL-18 dan IL-10 

dilakukan dengan Metode ELISA. Perbedaan kadar IL-18 dan IL-10 antara kelompok dianalisis menggunakan Mann-

whitney. Rerata kadar IL-18 (pg/ml) pada penderita RR-TB dan RS-TB adalah 1273.53±749.86 dan 787.96±589.28. 

Rerata kadar IL-10 (pg/ml) pada penderita RR-TB dan RS-TB adalah 125.25±118.32 dan 128.81±135.77. Rerata 

kadar IL-18 pada penderita RR-TB dan RS-TB ditemukan memiliki perbedaan signifikan, sedangkan  
* Corresponding Author: rerata kadar IL-10 pada penderita RR-TB dan RS-TB tidak riwuaudrey@gmail.com  
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memiliki perbedaan yang signifi kan. Nilai kadar IL-18 dan IL-10 ini dapat digunakan sebagai penanda derajat infl 

amasi pada penderita RR-TB dan RS-TB. 
 
Kata Kunci: Interleukin-18, Interleukin-10, Tuberculosis, Rifampicin Resistant, Rifampicin Sensitive 
 
How to Cite: Riwu, Audrey Gracelia., Nugaraha, Jusak., Dachlan, Yoes Prijatna. Diff erences of Interleukin-18 and 

Interleukin-10 Levels in Pulmonary Rifampicin Resistant dan Rifampicin Sensitive Tuberculosis Patients in Dr. 

Soetomo Hospital Surabaya. Indonesian Journal of Tropical and Infectious Disease, 8(2), 1–8 
 
 

 

INTRODUCTION 
 

In 2018, The World Health Organization 

(WHO) was stated that Tuberculosis (TB) is one 

of the top ten causes of death worldwide. About 

10.4 million people suffer from TB and 1.7 

million people die from this disease. More than 

95% of deaths from TB occur in low and middle-

income countries. India, Indonesia, China, the 

Philippines, Pakistan, Nigeria, and South Africa 

are countries that accounted the most cases of 

TB.
1
 According to the Basic Health Research of 

Indonesia the prevalence of patients diagnosed 

with TB in 2013 was 0.4% with the five highest 

provinces which are West Java, Papua, DKI 

Jakarta, Gorontalo, Banten and West Papua. Of 

the entire population diagnosed with TB, only 

44.4% were treated with a program medicines.
2 

 
Rifampicin Resistant is defined as a TB case that 

is declared resistant to rifampicin. TB strains 

resistant to rifampicin may be either sensitive or 

also resistant to isoniazid, which for the latter is 

considered as Multidrug Resistant-Tuberculois 

(MDR-TB) based on the GeneXpert test results. 

This is due to the lower mutation rate of isoniazid 

(2.56 x 10
8
 CFU / ml M. tuberculosis colonies) 

compared to the mutation rate of rifampicin (6 x 

10
10

 CFU / ml M. tuberculosis colonies), so that it 

can be said that TB patients that are resistant to the 

rifampicin drug are also resistant to isoniazid, but 

this comparison varies greatly between countries 

and patient groups.
3,4

 Rifampicin is an antibiotic 

that has efficient antimicrobial action which 

combined with isoniazid which considered to be the 

basis of a short-term treatment regimen for TB. 

Rifampicin in M. tuberculosis targets the RNA 

polymerase β-subunits by binding and inhibiting the 

extension of RNA messenger. The role of  

 

 

rifampicin is to inhibit active growth and slow 

metabolism (slow-growing) of bacilli.
3 

 
Interleukin-18 (IL-18) was first described and 

used in rat serum which was intraperitoneally 

inoculated with endotoxin and was referred to as 

“Interferon-gamma (IFN-J) inducing factor”.
5
 

Inside the human body, IL-18 is constitutively 

expressed by several cells, namely macrophages, 

kupff er cells, keratinocytes, osteoblasts, adrenal 

cortex cells, intestinal epithelial cells, microglial 

cells, and synovial fibroblasts.
6
 IL-18 is a pro-

inflammatory cytokine that works synergistically 

with Interleukin-12 (IL-12) to induce IFN-J 

production. The expression of IL-18 is regulated 

in chronic inflammatory diseases mediated by 

Th1. IL-18 can also contribute to the protection 

against mycobacteria. It is found that rats with IL-

18 deficiency also have a decrease in IFN-J 

levels.
7 

 
Interleukin-10 (IL-10) is an anti-inflammatory 

cytokine which has a crucial role in preventing 

inflammatory, pathological autoimmune
8
 and 

allergies.
9
 Deficiency or decreased expression of 

IL-10 can increase the inflammatory response to 

microbes but on the other hands, it can also cause 

the development of infectious diseases such as TB 

and several of autoimmune diseases.
8
 IL-10 can 

also increase the continuity of M. tuberculosis and 

its growth in macrophages by suppressing the 

partial maturation of phagosomes which depend on 

the activity of the signal transducer and activator of 

transcription 3 (STAT3)
10

. Currently, IL-10 

increases survival and intracellular growth 

Mycobacteria by suppressing innate and adaptive 

immune responses.
11 

 
This study will describe how diff erent levels 

of IL-18 and IL-10 in pulmonary TB patients 

with rifampicin resistant and rifampicin sensitive, 
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where IL-18 and IL-10 can play an important 

role in explaining the diff erent degrees of 

inflammation between these two groups. 
 
 

MATERIALS AND METHODS 

Study Population 
 

This study was conducted in the Department 

of Clinical Pathology, Dr. Soetomo Hospital from 

August to November 2018. This study included 

50 patients who were selected from the TB-

DOTS/MDR Clinic of Dr. Soetomo Hospital. The 

study protocol has been approved by the Ethical 

Review Committee of Dr. Soetomo Hospital 

(0488/KEPK/VIII/2018). The data of all patients 

were collected after taking informed consent 

from patients. The age of patients ranged from 17 

to 75 years old. The patients were assigned into 

two groups. The first group consisted of 25 

patients with rifampicin-resistant pulmonary TB 

and the second group also consisted of 25 

patients with rifampicin-sensitive pulmonary TB. 

Patients with HIV-AIDS, hepatitis, autoimmune 

diseases, diabetes mellitus, liver and kidney 

disease were excluded from this study. Also, 

patients treated with corticosteroid or 

immunosuppressive drugs were excluded, along 

with patients who had received anti-tuberculosis 

for more than one month because it can cause 

bias in the results of the examination 

 

Sample Preparation 
 

Four milliliters of blood were drawn 

aseptically from the basilic vein of each patient. 

Blood specimens were collected by using 

vacutainer venipuncture then stored in the serum 

separator tube. The tube contains a separation gel 

in the base of the tube which separates the serum 

from the whole blood. The blood sample was 

collected then was centrifuged at 3000 rpm for 10 

minutes, the serums were then stored and freeze 

at -80°C for further use. 

 

Enzyme-linked Immunosorbent Assay 

(ELISA) Analysis 
 

The frozen serums were thawed at room 

temperature and cytokine IL-18 and IL-10 

 

levels were then measured using the Human 

Sandwich-ELISA kit from Elabscience® done 

as the manufactures instructions. The cytokine 

concentrations in samples were calculated using 

the standard curve generated from recombinant 

cytokines, and the results are expressed in 

picograms per milliliter (pg/ml). 
 

Statistical Methods 
 

The result is presented as the mean ± s.d. 

Statistical significance was calculated by the 

Mann-Whitney test to see diff erences between 

IL-18 and IL-10 in patients with pulmonary 

RR-TB and pulmonary RS-TB. The p values< 

0.05 were considered statistically significant. 
 
 

RESULTS AND DISCUSSION 

Clinical Characteristics of Subjects 
 

The clinical characteristics of the 25 patients 

with pulmonary RR-TB and 25 patients with 

pulmonary RS-TB are summarized in Table  
1. The clinical type of all TB patients were all 

pulmonary TB. 
 

IL-18 Level 
 

The highest level of IL-18 found in pulmonary 

RR-TB patients was 2486 pg/ml, and the lowest 

58.39 pg/ml, while the highest level of IL-18 in 

pulmonary RS-TB patients was 1990 pg/ml and 

the lowest was 106.06 pg/ml. The mean, standard 

deviation, and p-values of IL-18 levels in these 

two groups are shown in Table 2. The mean level 

of IL-18 between pulmonary RR-TB and RS-TB 

patients were showed significant diff erences (p 

<0.05). The diff erences of IL-18 in pulmonary 

RR-TB and pulmonary RS-TB patients are shown 

in the boxplot in Figure 1. 
 
 

 

Table 1. Clinical Characteristics of the Population 

Studied. 
  
 Pulmonary Pulmonary 

 RR-TB RS-TB 

Gender, male/female 18/7 11/14 

Median age (range) 37.00 (23-67) 43.00 (18-63) 
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Figure 1. IL-18 Levels in Pulmonary RR-TB and Pulmonary RS-TB. This result shows that an increase 

in IL-18 levels in the blood was found to be significantly higher in pulmonary RR-TB patients  
compared to pulmonary RS-TB, meaning a higher increase in the inflammatory 

process for pulmonary RR-TB patients compared to pulmonary RS-TB patients. 

This results is also accordance with the result of Wang et al
12

 study. 
 

Table 2. The Mean and Standard Deviation of 

IL-18 in Pulmonary RR-TB and Pulmonary 

RS-TB 
  

Group N Mean 
Standard 

p-value 
deviation     

Pulmonary RR-TB 25 1273.53 749.86 

0.017 
Pulmonary RS-TB 25 787.96 589.28  

      
n = number of samples  
p < 0,05 = significant 

 

The IL-18 level between pulmonary RR-TB 

and RS-TB patients found in this study has a 

mean of 1273.53 ± 749.86 pg/ml and 787.96  
± 589.28 pg/ml respectively. This shows that 

the increasing level of IL-18 in the blood was 

found to be significantly higher in pulmonary 

RR-TB than in pulmonary RS-TB. This results 

in this study also in accordance with the result 

of Wang et al
12

 study. Wang et al
12

 also stated 

that the IL-18 serum was found to be higher in 

patients with pulmonary RR-TB (131.03 ± 

94.92) compared to drug sensitive TB (94.28  

 

± 57.10) and healthy controls (61.66 ± 24.78). 

The resistance to rifampicin in TB is caused by 

mutations in the bacterial chromosome (rpoE 

gene). Mutations in this gene will cause changes 

in the structure and activity of drug targets that 

results in generating bacterium M. tuberculosis 

that cannot be eliminated using rifampicin which 

has an impact on increasing the number of said 

bacteria in the host body.
13

 This increase in the 

number of bacteria causes macrophages as a first-

line defense against the invasion of these bacteria 

and mediates the innate immune response through 

the introduction of pathogens and an increase in 

inflammatory reactions. Increased macrophage 

activation in RR pulmonary TB infection will 

increase the production of proinflammatory 

cytokines that play a role for the mechanism of 

killing M. tuberculosis.
14

 

Rifampicin plays an important role in TB 

treatment because of its bactericidal eff ect that can 

eliminate M. tuberculosis.
15

 When pulmonary TB 

patients are resistant to rifampicin, the 
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growth of M. tuberculosis will increase and cannot 

be controlled. Macrophages as the first-line defense 

will fight the bacterial invasion and mediate innate 

immune responses through the introduction of 

pathogens and the activation of inflammatory 

reactions. Macrophages will polarize to various 

functional conditions such as M1 which is 

classically activated and M2 which is alternatively 

activated. Macrophage polarization into M1 is 

important for the elimination of intracellular M. 

tuberculosis. Activation of M1 macrophages 

through the TLR2 signal pathway can be beneficial 

for the host to inhibit growth and the survival of M. 

tuberculosis.
16,17

 Increased activation of M1 

macrophages in newly infected 
 
RR pulmonary TB will produce pro-inflammatory 

cytokines which play a role in the mechanism of 

eliminating M. tuberculosis. This causes the level 

of pro-inflammatory cytokines to be higher in RR 

pulmonary TB serum compared to RS pulmonary 

TB. The level of pro-inflammatory cytokines in 

both RR and RS pulmonary TB is found to be 

higher compared to the level of anti-inflammatory 

cytokines to suppress growth and the survival of  
M.tuberculosis.

12 

Increased level of IL-18 in the patients’ serum 

is also suspected to indicate that there has been a 

leak of cytokines from the tissues to the 

circulation. This is supported by various studies 

which stated that a high concentration of IL-18 

are found in TB patients with advanced disease, 

high fever, and extensive radiographic 

infiltrates.
7, 18

 Increased levels of IL-18 as a pro-

inflammatory cytokine in RR pulmonary TB 

patients are associated with various pathological 

conditions in the patients themselves. Patients 

with pulmonary RR-TB with high levels of IL-18 

were also found to have higher ESR and CRP 

levels compared to pulmonary RS-TB patients 

and healthy people. ESR and CRP have been used 

as markers for the diagnosis of pulmonary TB 

that reflect pathological processes in the patient’s 

body. Increased CRP and ESR indicate that an 

acute inflammatory process has occurred in 

pulmonary TB patients.
12

 Higher IL-18 levels 

found in pulmonary RR-TB patients compared to 

pulmonary RS-TB patients in this study 

confirmed various previous studies which stated  

 

that IL-18 levels were significantly increased in 

patients with severe pulmonary TB. 
 

IL-10 Level 
 

The highest level of IL-10 in pulmonary RR-

TB patients was 465.77 pg/ml, and the lowest 

was 1.57 pg/ml, while the highest level of IL-

10 in pulmonary RS-TB patients was 

552.11pg/ml and the lowest level was 1.36 

pg/ml. The mean, standard deviation, and p-

values of IL-10 level in these two groups are 

shown in Table 3. The mean of IL-10 level 

between patients showed no significant 

diff erences (p>0.05). The diff erences of IL-10 

in pulmonary RR-TB and pulmonary RS-TB 

patients are shown in the boxplot in Figure 2.  
IL-10 is an anti-inflammatory cytokine that 

works by inhibiting the ability of myeloid cells 

such as macrophages and dendritic cells to 

activate Th1 cells. Initially, IL-10 is known to be 

secreted by antigen-stimulated Th2, but it is now 

known that IL-10 is not only secreted by Th2, but 

also secreted by a subset of CD4 + T cells, 

including Th1 and Th17, B cells, neutrophil cells, 

and macrophages.
17

 IL-10 is generally thought to 

modulate the ability of the immune response and 

allow bacterial elimination without damaging the 

host tissue, but in some cases the absence of IL-

10 makes the immune response more eff ective in 

eliminating pathogens, but resulting in more 

damage to the tissue and aff ects the survival of 

the host.
20, 21 

 
The mean level of IL-10 in pulmonary TB 

patients with RS and RR in this study were 128.81 

± 135.77 pg/ml and 125.15 ± 118.32 pg/ ml 

respectively. This shows that IL-10 levels in RS 

were found to be higher than in RR pulmonary 

 

 

Table 3. The Mean and Standard Deviation of 

IL-10 in Pulmonary RR-TB and Pulmonary 

RS-TB 
  

Group N Mean 
Standard 

p-value 
deviation     

Pulmonary RR-TB 25 125.15 118.32 0.961 

Pulmonary RS-TB 25 128.81 135.77  
      
n = number of samples  
p > 0,05 = not significant 
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Figure 2. IL-10 Levels in Pulmonary RR-TB and Pulmonary RS-TB Patients. The results shows showed 

no significant diff erences between these two groups. 

 
 

TB, although statistically did not have a significant 

diff erence (p> 0.05). The results of this study are 

following a study conducted by Butov et al
22

 which 

stated that the mean level of IL-10 in MDR-TB 

patients’serum before and after 2 months of 

treatment were found to be lower when compared 

to non-MDR TB patients and healthy people. This 

result is in accordance with the result of Lihawa
23

 

and Peñaloza
24

 study. Lihawa and Yudhawati
23

 in 

Dr. Soetomo Hospital showed that descriptively IL-

10 levels in MDR-TB patients were found to be 

lower than non-MDR TB, but statistically no 

significant diff erences were found. Peñaloza
24

 was 

stated that during non-MDR  
M. tuberculosis infection, IL-10 production is 

important for host survival, but the role of IL-10 

in the immune response of patients with MDR 

pulmonary TB molecularly has not been found 

with certainty. This insignificant diff erence in 

IL-10 may indicate a tendency of static state 

occuring during the acute phase of TB levels IL-

10 due to the role of macrophages which secrete 
 

 
 

more proinflammatory cytokines to protect the 

host from M. tuberculosis. It is evidenced in 

this study by the discovery of IL-18 levels that 

were higher than the IL-10 levels in each group. 

High levels of IL-10 can only be found in 

chronic TB infections.
25 

 

CONCLUSIONS 
 

The level of IL-18 is higher in patients with 

pulmonary RR-TB compared to pulmonary RS-

TB. This circulating level of IL-18 and IL-10 can 

be used as a marker of inflammation degrees in 

pulmonary RR-TB and RS-TB patients. 
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ABSTRACT 
 

Hepatitis C Virus (HCV) infection is a serious public health problem since HCV is the ribonucleic acid (RNA) virus that easy 

to mutate. The HCV standard treatment has rapidly developed but the possibility of resistance and eff ectiveness of treatment 

needs to be considered. The medicinal plants are a source of various compounds that may potentially cure diseases including 

infectious diseases. Since a long years ago, medicinal plants were famous as an inherited treatment that believed to cure the 

disease. One of the medicinal plants is Scoparia dulcis (S. dulcis) that belongs to Scrophulariaceae family and traditionally 

used as remedies for digestive problems, hypertension, diabetes mellitus, bronchitis, and as an analgesic & antipyretic agent. 

The previous report showed that S. dulcis was known active as an antiviral against Herpes Simplex Virus (HSV) type 1 in 

vitro and in vivo. The aim of the study is to determine the biactivity potential of S. dulcis against HCV. Scoparia dulcis was 

extracted using 80% ethanol (EE) then further separated by liquid-liquid fractionation using dichloromethane (DCMF), ethyl 

acetate (EAF), butanol solvent (BF) and water (WF). The in vitro anti-HCV analysis was performed with Huh7it cells and 

HCV JFH1 (genotype 2a) by determining inhibition concentration 50 (IC50). The toxicity (Cytotoxicity Concentration 50, 

CC50) test was performed by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and mechanism of 

action were analyzed using time addition experiment. Phytochemical groups as the suspected active compounds of S. dulcis 

were identified by Thin Layer Chromatography (TLC) and observed under UV 254 nm, UV 365 nm, before and after sprayed 

using H2SO4 10% and heated at 105
o
C for 5 minutes. The IC50 test result of 80% EE and DCMF showed anti-HCV activity 

with a value of 12.7±4.8 μg/ml and 5.8±0.69 μg/ml, while EAF, BF, and AF respectively resulted in IC50 value of >100 μg/ 

ml that suggested there was no inhibition eff ect on HCV JFH1. The DCMF was the most active fraction but toxic to the cell 

with CC50 value >23 μg/ml and selectivity index (SI) >3.9. According to the time addition experiment data, DCMF of S. 

dulcis inhibited post entry step HCV JFH1 infection that it means the possibility was to inhibit virus replication and or virion 

release. Scoparia dulcis contain chlorophyll, flavonoids and terpenoids as the suspected active compounds for inhibition of 

HCV JFH1 infecton. Futher study of post-entry inhibitions of HCV infection was needed. 

 

Keywords: Scoparia dulcis, anti-HCV, toxicity, Huh7it, HCV JFH1 

 

ABSTRAK 
 

Infeksi Virus Hepatitis C (VHC) merupakan masalah kesehatan yang serius di dunia dikarenakan VHC adalah virus 

RNA yang mudah untuk bermutasi. Pengobatan VHC telah berkembang pesat namun kemungkinan adanya resitansi 

dan efektivitas pengobatan perlu untuk dipertimbangkan. Tanaman obat adalah sumber dari berbagai macam senyawa 

yang potensial untuk mengobati penyakit termasuk penyakit infeksi. Sejak bertahun-tahun sebelumnya tanaman obat 

dikenal untuk pengobatan turun temurun yang dipercaya dapat menyembuhkan penyakit. Salah satu dari tanaman obat 

adalah Scoparia dulcis (S. dulcis) yang berasal dari famili Scrophulariaceae dan secara tradisional digunakan untuk 

pengobatan masalah pencernaan, hipertensi, diabetes mellitus, bronkitis, dan sebagai agent analgesik dan  
* Corresponding Author: antipiretik. Penelitian sebelumnya menunjukkan S. dulcis aty_ww@yahoo.com; aty-

w@ff .unair.ac.id  
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diketahui aktif sebagai antiviral terhadap Herpes Simplex Virus (HSV) secara in vitro dan in vivo. Tujuan dari penelitian ini 

adalah mengetahui potensi aktivitas dari S.dulcis terhadap HCV. Scoparia dulcis diekstraksi menggunakan etanol 80%  
(EE) dan dilanjutkan pemisahan menggunakan metode fraksinasi cair-cair dengan pelarut diklorometana (DCMF), etil 
asetat (EAF), butanol (BF), dan air (AF). Analisis antiHCV secara in vitro dilakukan dengan menggunakan sel Huh7it dan 

VHC JFH1 (genotip 2a) dengan menentukan inhibition concentration 50 (IC50). Uji toksisitas (Cytotoxicity Concentration 

50, CC50) dilakukan dengan metode 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) dan analisis 

mekanisme aksi menggunakan uji time addition. Berbagai kelompok fitokimia yang diduga sebagai komponen aktif S. dulcis 
diidentifikasi dengan Thin Layer Chromatography (TLC) dan dilihat dibawah sinar UV 254 nm, UV 365 nm, sebelum dan 

sesudah disemprot dengan H2SO4 10% serta dipanaskan pada 105
o
C selama 5 menit. Hasil uji IC50 menunjukkan 80% EE 

dan DCMF memiliki aktivitas anti-VHC dengan nilai IC50 12,7±4,8 μg/ml dan 5,8±0,69 μg/ml, sedangkan EAF, BF, and AF 

berturut-turut menghasilkan nilai IC50 lebih dari 100 μg/ml yang menunjukkan tidak adanya hambatan terhadap VHC 

JFH1. Fraksi paling aktif adalah DCMF namun toksik terhadap sel dengan nilai CC50 >23 μg/ml dan selectivity index (SI) 

>3,9. Berdasarkan data pengujian time addition, DCMF S. dulcis menghambat infeksi VHC JFH1 pada post entry step yang 
berarti kemungkinan menghambat replikasi virus dan atau pelepasan virion. Scoparia dulcis terbukti mengandung klorofil, 
berbagai flavonoid dan terpenoid yang diduga sebagai komponen aktif penghambat infeksi HCV JFH1. Diperlukan 
penelitian lebih lanjut terhadap berbagai hambatan post entry pada infeksi VHC. 

 
Kata kunci: Scoparia dulcis, anti-VHC, toksisitas, Huh7it, VHC JFH1 
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INTRODUCTION 
 

Hepatitis C Virus (HCV) is one of the 

causative agents of liver disease that potentially 

develop to liver cirrhosis and hepatocellular 

carcinoma (HCC).
1
 More than 185 million people 

worldwide were infected by HCV, and 350.000 of 

them die every year.
2
 In Indonesia, there had 

been estimated that 24 million people were 

infected with Hepatitis B (HBV) and HCV then 

14 million of them had potentially become a 

chronic liver disease. Patients who had developed 

into chronic liver disease, around 1.4 million of 

them potentially develop into liver cancer.
2 

 
Until now there was no vaccine available for HCV 

infection. Various genotype and subtype of HCV 

probably caused difficult vaccine development. The 

current therapy of HCV infection is direct-acting 

antiviral agents (DAAs) combined with Interferon 

(IFN). The HCV infection therapy has improved 

Sustained Virological Response (SVR) >90%. Many 

therapies of HCV infection have been developed, but 

therapeutic efficacy still needs to be improved 

especially for high-risk populations with relatively low 

income. The important issues such as drug resistance 

and safety for long usage also need to be considered. 

Therefore, it is 
 

 

 

essential to develop eff ective, safe, 
inexpensive, and well-tolerated drugs for HCV 

infection.
3,4

 Medicinal plants are a source of 

promising drug candidates for HCV infection.
5
 

Some plants were reported to have an antiviral 
activity of such as Phyllantus amarus, Acacia 
nilotica, Boswellia carterii, Embelia schimperi, 
Piper cubeba, Quercus infectoria, 
Trachyspermum ammi, and Syzygium 

aromaticum.
6 

 
Scoparia dulcis is a medicinal plant that 

belongs to Scrophulariaceae family. Scoparia 
dulcis traditionally used to treat some diseases 
such as digestive problems, hypertension, and 
diabetes. Another study reported that S. dulcis 
active as an antiviral against herpes simplex virus 

type 1 (HSV).
7
 The phytochemical screening was 

showed that S. dulcis contained coumarin,
8
 

phenol,
9
 saponins, 

10
 tannins,

11
 flavonoids,

12
 

terpenoids,
13

 and catecholamines.
14

 In the 

previous publications, phytochemical groups 
terpenoids i.e Scopadulcic acid B was reported 
had antiviral activity against herpes simplex virus 

(HSV)
15

 ; and the extract was reported to reduce 

virus titer of Coxsackie B1-B6 virus.
16

 Some 

compounds of S. dulcis, Scopadulcic acid A was 
reported had antimalarial activity against 
Plasmodium falciparum in vitro and Scopadulcic 
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acid B exhibited inhibition of the tumor promoter 

12-O-tetradecanoylphorbol-13-acetate (TPA).
7, 

17
 Furthermore, some compounds of S.dulcis 

were reported as an antitumor or anticancer 

agents such as Scopadulcic Acid B
18

; 

Scopadulcic acid C
19

; Benzoxazinoids
20

; and 

Betulinic acid.
21

 Based on the above 

background, further study was conducted to 
determine the activity of anti-HCV and toxicity 
for extract and fractions from S. dulcis then 
analyzed their mechanism of action by time 
addition experiment, and to identify the presence 
of active compounds as antiviral of S. dulcis. 

 

 

MATERIALS AND METHODS 

Plant Material 
 

Scoparia dulcis herb was obtained from Wain 

River Protection Forest Region of Balikpapan, 

East Kalimantan in September 2015 and 

determined at Lembaga Ilmu Pengetahuan 

Indonesia (LIPI) Purwodadi, Pasuruan, East Java. 

 

Extraction and fractionation. 
 

Simplicia of S. dulcis was extracted by the 

ultrasonic-assisted extraction method using 80% 

ethanol as a solvent. The extract was homogenized 

using ultrasonic then it was separated by filtration 

by three-time repetition. The Filtrate was collected 

then the solvent was evaporated by a rotary 

evaporator. The extract was dried in an oven at a 

temperature of 40°C and fractionated using 

dichloromethane 100%, ethyl acetate 100%, 

butanol 100%, and water successively. 

 

Virus and cells. 
 

Huh7it cells, a clone of human hepatocellular 

carcinoma-derived from Huh7 cell,
22

 were 

cultured in Dulbecco’s Modified Eagle Medium 

(Wako, Osaka, Japan) completed with 10% Fetal 

Bovine Serum (FBS, GIBCO), Non-Essential 

Amino Acids (NEAA, GIBCO), and 0.15 mg/ml 

kanamycin solution (SIGMA). A cell culture-

adapted HCV variant (JFH1 strain of genotype 

2a)
22

 was propagated with Huh7it cells, 

suspended in 4ml medium containing JFH1 

(1.8x107 ff u, Multiplication of Infection (MOI)  

 

0.1), and incubated at 37 °C in 5% CO2 for 4 

hours with agitation every 30 minutes. Culture 

supernatant was harvested and removed cell 

debris by centrifugation on the third day. The 

supernatant was concentrated using Amicon-

Ultra-15 centrifuge filter.
22 

 

Anti Hepatitis C Virus (Anti-HCV) activity. 
 

Huh7it cells (5.2x10
4
) were seeded for 24 hours 

before HCV infection. Hepatitis C virus with MOI 

of 0.1 was mixed with diff erent concentrations of 

the plant extract/ fractions (100; 50; 25; 12.5; 6.2; 

3.1μg/ml) and then inoculated into the Huh7it cells. 

After 2 hours of absorption, the cells were washed 

with medium and further incubated in the medium 

containing the same extracts for 46 hours.
23

 

Cultures supernatant were collected to assess the 

mode-of-action of the samples tested. The 50% 

inhibitory concentration (IC50) eff ect was 

calculated and analyzed by SPSS probit. All 

experiments were conducted for three times 

replication to collect Standard Deviation (SD). 

 

Cytotoxicity assay. 
 

The cytotoxicity of the samples was assessed 

by 3-(4,5-Dimethylthiazol-2-yl)-2,5-

Diphenyltetrazolium Bromide (MTT) assay. 

Huh7it cells (2.3x10
4
) in 96 well plates were 

treated with various concentrations of extract/ 

fractions for 48 hours. The medium was replaced 

with MTT 10% 150 μl/well containing medium 

and incubated for 4 hours. Insoluble precipitates 

were dissolved in Dimethyl Sulfoxide (DMSO) 

and measured the reaction color at 560 nm 

absorbance. Percentages of cell viability were 

compared to the control and calculated for 50% 

cytotoxic concentration (CC50) values. 
24

 The 

ratio of CC50 and IC50 was calculated to obtain 

the Selectivity Index (SI) to determine the best 

candidate among the sample. The best one of S. 

dulcis extract or fraction according to the highest 

selectivity index was chosen for a time addition 

experiment. 

 

Time addition experiment. 
 

Time in addition experiments using much 

concentration of chosen extract/fraction were 
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performed for HCV JFH1 and Huh7it host cell 

culture by three set experiments: 1. The virus was 

inoculated to the cell after pretreatment cell with 

S. dulcis has chosen extract/fraction for 2 hours; 

2. Virus was inoculated first (2hr incubation) then 

continued by adding S. dulcis chosen 

extract/fraction sample after virus fusion;  
3. The chosen extract/fraction of S. dulcis was 

added before and after HCV JFH1 infection. 

All three set experiments were stained using 

3,3’-Diaminobenzidine (DAB) staining 

(Thermo, UK) to visualize the cell infection.
5
 

 

Identification of phytochemical groups in S. 
 

dulcis.  
The identification of phytochemical groups 

contains in the S. dulcis extract and fraction 

was conducted by Thin Layer Chromatography 

(TLC). The profile was obtained using silica 

gel F254 as a stationary phase and chloroform: 

methanol (9:1 v/v) as a mobile phase. The plate 

was observed under UV 254 nm, UV 365 nm, 

and UV 365 after sprayed using H2SO4 10% 

and heated at 105
o
C for 5 min. 

 

RESULTS AND DISCUSSION 
 

There were five samples resulted from S. 

dulcis separation i.e 80% Ethanol Extract (EE), 

Dichloromethane fraction (DCMF), Ethyl acetate 

fraction (EAF), Butanol fraction (BF), and 

Aqueous fraction (AF). The result of anti-HCV 

(IC50), toxicity (CC50), and Selectivity Index 

(SI) as a ratio of CC50 and IC50 of S. dulcis 

extract/fraction was presented in Table 1.  
The result in Table 1 showed that 80% EE 

was active inhibited JFH1 with IC50 value of 

12.7±4.8 μg/ml and less toxic with CC50 >100 
μg/ ml. Further analysis of fraction showed the 
most active fraction of 80% EE was DCMF 

with IC50 value of 5.8±0.69 μg/ml meanwhile 
the EAF, BF, and AF didn’t show inhibition 

with IC50 value of >100 μg/ml.  
Based on dose-dependent inhibition and 

cytotoxicity activity, it was showed that the anti 

HCV activity of DCMF from S. dulcis increased 

after concentration > 6.25 ug/ml but it was also 

 

followed by increased toxicity in cells (Figure 

1). According to toxicity data, DCMF has the 

strongest toxicity among four fractions. The 

toxicity on DCMF may disturb HCV infection 

to the Huh7it or/and aff ected directly to virus 

inhibition. 

To determine the anti-HCV mechanisms, a 

time of addition the experiment was performed in 

this study. Scoparia dulcis DCMF was analyzed 

for a mechanism of action at various dose extract 

during inoculation and post-inoculation. The 

results revealed that the mechanism of HCV 

JFH1 inhibition was dominantly in post-entry 

inhibition (post-inoculation) with IC50 value of 

9.25 μg/ml (Table. 2) than entry inhibition 

(during inoculation).  
The result in Table 2 was demonstrated the 

possible inhibition process in the assembly or/ 

and release progeny virions. The inhibition of 

the virion replication and release can be 

aff ected by all virus life cycles and disturbed 

virus infection in the cells. Further analyzed on 

the specific inhibition on post-entry-step in host 

cells were needed.  
The result of identification of phytochemical 

groups contained in the S. dulcis extract/fraction 

showed in Figure 2. Chlorophyll was identified as 

one of the phytochemical compounds contained 

in the EE and DCMF. It can be indicated by red 

bands at TLC profile when observed under UV 

365 nm in figure 2B and 2D; and indicated by 

dark bands when observed under UV 254 nm in 

figure 2A (white arrows).
25,26 

 

Table 1. Anti-HCV activity (IC50), CC50, and SI 

of S. dulcis extract/fraction 
 

S. dulcis Extract/ IC50 (μg/ CC50 SI (CC50/ 

Fraction ml) ± SD (μg/ml) IC50) 

80% EE 12.7±4.8 >100 >7.87 

DCMF 5.8±0.69 >23 >3.97 

EAF >100 >800 >8 

BF >100 >800 >8 

AF >100 >800 >8 
     
IC50 : 50% Inhibition concentration of HCV JFH1 infection in 
 Huh7it culture 

CC50 : 50% Cytotoxicity concentration in Huh7it culture 

SI : Selectivity index  
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Figure 1. Dose-dependent Inhibition and Toxicity of S. Dulcis; A. 80% EE, B. 

DCMF, C. EAF, D. BF, E. AF. 

 

Table 2. Mode of action of DCMF from S. dulcis  
 

DCMF Concentration During and Post inoculation During inoculation Post inoculation 

(ug/mL) %Inhibition %Inhibition %Inhibition 

100 100 98.68 100 

50 100 71.58 100 

25 99.67 57.37 100 

12.5 92.07 30.27 71.58 

6.25 64.31 8.79 24.32 

3.125 29.28 -3.11 20.03 

IC50 5.43 ug/mL 21.64 ug/mL 9.25 ug/mL 

 

The identification of flavonoids and terpenoids 

compounds, after running TLC was taken using 

H2SO4 10% spray reagent which followed by 

heating at 105°C for 5 minutes. In Figure 2C and 

2D, EE and DCMF were found to have a similar 

profile. Purple bands and yellow-brownish bands 

were identified in both samples. In figure 2C, the 

bands indicated flavonoids (yellow brownish band, 

white arrow) and terpenoids (purple bands, yellow 

arrow) compounds contained in EE and DCMF as 

well.
22, 25

 Both samples were active and contain 

similar phytochemical compounds. Secondary 

metabolites such as flavonoids, alkaloids, 

coumarins, and terpenoids/polyphenol compounds 

have been reported to possess antiviral eff ects 

including anti-HCV activities.
3 

 

 

The similarity of phytochemical compounds 

contained in both samples matched with the 

anti-HCV activities. Chlorophyll, terpenoids 

and flavonoids compounds in EE and DCMF 

were possible to have a role as anti-HCV active 

agents. 
 
 

CONCLUSIONS 
 

Scoparia dulcis EE and DCMF showed antiviral 

inhibition against HCV with the IC50 value of 

12.7±4.8 and 5.8±0.69 μg/ml, respectively. 

Meanwhile, EAF, BF, and AF were not active as 

anti-HCV with IC50 value of >100 μg/ml. The 

DCMF was the most active fraction as anti-HCV 

but toxic to the host cells with CC50 value of >23 
 

 

Copyright © 2020, IJTID, p-ISSN 2085-1103, e-ISSN 2356-0991 



Aty Widyawaruyanti, et al.: Anti-Hepatitis C Activity and Toxicity of Scoparia Dulcis Linn. Herb 129  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1 2 3 4 5 1 2 3 4 5 

 (A)       (B)   
 
 
 
 
 
 
 
 
 
 
 

 

1 2 3 4 5 1 2 3 4 5 

 (C)       (D)  
 
Figure 2. Thin Layer Chromatography profile of S. dulcis. Thin Layer Chromatography (TLC) profile of 1. 80% 

EE; 2. DCMF; 3. EAF; 4.BF; and 5. AF. The figures were observed in: A. Under UV 254 nm; B. 

Under UV 365 nm; C. Under visible lamp after sprayed using H2SO4 10% and heated at 105°C  
for 5 min; D. Under UV 365 nm after sprayed using H2SO4 10% and heated  

at 105°C for 5 min. 
 

μg/ml and SI >3.97. The time addition experiment 

showed DCMF was inhibited on post-entry-step of 

HCV infection, it means the inhibition probably 

was on virus construction or/and virus release. 

Chlorophyll, terpenoids and flavonoids compounds 

in EE and DCMF were suspected to have a role as 

anti-HCV active agents. 
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ABSTRACT 
 
Perianal giant condylomata acuminate (GCA) is a rare clinical condition associated with low-risk Human papillomavirus 

(HPV) type 6 and 11 infections. Human Immunodeficiency Virus (HIV) infection is one of the risk factors for GCA, that can 

increase the condylomata acuminate incidence and spread caused by HPV. A 28-year-old man came with a cauliflower-like 

mass complaint in his perianal and anal since 2 months ago. The patient did not complain of pain or itching on the mass but 

often bled when defecating. The patient is a male who has sex with men (MSM) and often changes partners. He has been 

diagnosed with HIV since 11 months ago and regularly taking anti-retroviral drugs, Efavirenz 600 mg daily. He was also 

diagnosed having lung tuberculosis at the same time, got 6 months treatment and was declared cured. The venereological 

examination of the perianal and anal region revealed erythematous and grayish stem-shaped vegetation and papules, 

verrucous surface, multiple, well defined, with 3 x 1.5 x 2 cm in size. A positive act of white examination was obtained. Blood 

tests revealed CD
+

4 230 cells /μL. Polymerase chain reaction (PCR) examination for HPV obtained HPV types 6 and 11 

infections. Histopathologic examination revealed acanthosis, papillomatosis, and hyperkeratotic epidermis and koilocytotic 

cells. The patient was treated with electrodesiccation three times but obtained mass in anal getting bigger with a size of 6 x 3 

x 3 cm. Therefore, he agreed to be referred to the surgical department with an extensive surgical excision plan. Screening of 

GCA using PCR is not a routine examination but PCR has high sensitivity and specificity for determining the type of HPV, is 

useful for determining GCA prognosis and therapy, and is recommended for malignant and possible GCA recurrence 

detection. 

 
Keywords: Giant condylomata acuminate, HPV, recurrent, HIV, MSM 

 

ABSTRAK 
 
Perianal Giant condylomata acuminata merupakan kondisi klinis yang jarang dan dihubungkan dengan infeksi rekuren 

Human Papillomavirus (HPV) low-risk tipe 6 dan 11. Infeksi Human Immunodeficiency Virus (HIV) merupakan salah satu 

faktor risiko GCA, yang dapat meningkatkan risiko kejadian kondilomata akuminata dan penyebaran yang disebabkan oleh 

HPV. Laki-laki 28 tahun datang dengan keluhan benjolan seperti bunga kol di anus dan sekitar anus sejak 2 bulan yang lalu. 

Pasien tidak mengeluhkan nyeri maupun gatal pada benjolan tersebut, namun sering berdarah saat buang air besar. Pasien 

berhubungan seksual dengan sesama jenis dan sering berganti pasangan. Pasien telah didiagnosis HIV sejak 11 bulan yang 

lalu dan rutin minum anti-retroviral, Efavirenz 600 mg setiap hari.Pasien juga didiagnosis menderita tuberculosis paru pada 

saat yang bersamaan, mendapatkan 6 bulan terapi dan dinyatakan sembuh. Pemeriksaan venereologis pada regio perianal 

dan anal didapatkan vegetasi bertangkai serta papul-nodul eritematous dan keabu-abuan, permukaan verukosa, multipel, 

batas tegas, ukuran 3 x 1,5 x 2 cm. Pemeriksaan acetowhite positif. Pemeriksaan darah CD
+

4 230 sel/μL. Pemeriksaan 

Polymerase chain reaction (PCR) untuk HPV, didapatkan hasil HPV tipe 6 dan  
11. Pemeriksaan histopatologis didapatkan epidermis akantosis, papilomatosis, hyperkeratosis dan sel-sel koilositosis. 

Pasien diterapi dengan elektrodesikasi sebanyak 3x namun didapatkan benjolan semakin membesar dengan ukuran 6 x 
 3 x 3 cm sehingga pasien setuju dirujuk ke bagian bedah 

* Corresponding Author : dengan rencana wide surgical excision. Skrining GCA 

emy.kusumaningsih@gmail.com dengan menggunakan PCR bukanlah pemeriksaan yang  
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rutin dilakukan, namun pemeriksaan PCR ini mempunyai sensitivitas dan spesifitas tinggi untuk menentukan tipe HPV 

yang berguna untuk menentukan prognosis serta terapi GCA dan disarankan untuk deteksi keganasan serta deteksi 

kemungkinan rekurensi GCA. 
 

Kata kunci: giant condylomata acuminata, HPV, rekurensi, HIV, LSL 
 

How to Cite: Kusumaningsih, Emy., & Setyowatie, Lita. (2020). Recurrent Giant Condylomata Acuminata Caused By 

Human Papilloma Virus in HIV with Homosexual Male. Indonesian Journal of Tropical and Infectious Disease, 8(2), 

1–8. 
 
 

 

INTRODUCTION 
 

The incidence of anogenital condylomata 

acuminata (CA) has increased in the past decades 

and is, to date, the most common sexually 

transmitted disease in Western countries. 

Condylomata acuminata is correlated with low-

risk human papillomavirus (HPV) type 6 and  
11 infections, whereas high-risk HPV type 16 
is frequently present in anogenital malignant 

lesions.
1
 

Perianal giant condyloma acuminatum (GCA) 

is a rare clinical condition related to HPV 

infection and characterized by a circumferential, 

exophytic, cauliflower-like mass with an irregular 

warty surface localized in the anal region.
1 

 
The giant form of this disease has a rare event 

rate, no more than 0.1% genital warts. Most of 
the incidence attacks middle-aged men, with a 

male-to-female ratio at 3:1.
2
 Risk factors for 

GCA include anoreceptive intercourse, Human 
Immunodeficiency Virus (HIV), and 

immunosuppression.
3
 Human Immunodeficiency 

Virus infection is a predisposition that increases 

the CA incidence and spread caused by HPV.
4 

 
Many examination techniques are used to 

detect HPV infection. To mention one is 

polymerase chain reaction (PCR) technique. By 

PCR, it is now possible to amplify enzymatically 

specific target Deoxyribonucleic acid (DNA) 

sequences to higher levels so that they are now 

readily detectable by additional methods to detect 

the type of HPV.
5
 Detection and subsequent 

HPV types have a profound role in assessing the 

prognosis and therapy of genital lesions and 

evaluation of efficacy therapy.
5
 Classification of 

HPV infection types is important for the 

identification of patients at risk of developing  

 

 

malignant transformation and for the detection 

recurrence rates of GCA.
5,17 

 
A case of giant condylomata acuminata caused 

by HPV types 6 and 11, identified by PCR 

techniques in a 28-year-old male patient with 

HIV-infected who had sex with men (MSM). 
 
 

CASE REPORT 
 

A man, 28 years old, came to dermato-

venereology’s outpatient clinic of Saiful Anwar 

Regional General Hospital (RSSA) Malang with 

a complaint of cauliflower-like mass on his anal 

and perianal since 2 months ago. It initially 

appeared as a small bump that got bigger in both 

anal and perianal, and some reddish and some 

brownish-gray in color. There was no itching or 

pain in the bumps. The cauliflower-like mass was 

rapidly enlarged. Three days before his visit, the 

patient felt difficult to defecate due to the mass 

getting bigger and bled after defecation, 

accompanied by an unpleasant odor. 
 

The patient had a history of similar complaints 

2.5 years ago, initially obtained small bumps around 

the anal, enlarged within a year. The bump in the 

anal was also getting bigger, and the patient 

complained often of bleeding after defecation. He 

checked to the private hospital and was diagnosed 

as “giant condylomata acuminate.” He was referred 

to the surgical department in RSSA and performed 

surgery in August 2017 (6 months ago). The 

complaint reappeared 4 months later.  
The patient had been diagnosed with HIV since 

March 2017, and routinely taking antiretroviral 

(ARV), Efavirenz 600 mg daily, from Internal 

Department’s outpatient clinic of a private hospital 

in Malang. He was also diagnosed 
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with pulmonary tuberculosis (TB) at the same 

time, received complete TB treatment for up to 

6 months and was declared cured in September 

2017.  
The patient has had sex with men (MSM) 

since his age of 17 years. The patient acts as a 

“bottom”. He claimed to have had a pair of 7 

men known through social media applications. 

The Patient and his couple rarely use condoms 

during intercourse. The last time he had sex 

was around 2.5 years ago. Currently, the patient 

works as an entrepreneur.  
A general examination of the patient showed 

mild illness. Vital signs were within normal 

limits. Venereological examination of the corpus 

penis, glans penis, ostium urethra external, and 

scrotum was within normal limits. Preputium has 

been circumcised. The perianal and anal region 

revealed stemmed vegetation and erythematous 

to grayish papules, verrucous surfaces, multiple, 

well defined, varying in size with the largest size 

at 3 x 1.5 x 2 cm (Figure 1).  
Acetowhite test using 5% acetic acid revealed 

the mass changed becoming paler. Blood and 

urinalysis examination revealed normal limits, 

while CD
+

4 was 230 sel/μL. HPV DNA 
 

 

genotyping was performed using the PCR 

method, as tissue was taken from warts in the 

anal region. It found that the mass was due to 

types 6 and 11HPV infection.  
Histopathologic examination taken from 

mucocutaneous lesions in the perianal region, 

found: acanthosis, papillomatosis, and 

hyperkerathosisepidermis. There were also 

koilocytosis cells, whereas in the dermis layer 

there was no abnormality. No malignancy was 

found in the tissues. The conclusion was a 

condylomata acuminata.  
Having diagnosed as Giant Condylomata 

Acuminata, the patient was treated with 

electrodesiccation on genital warts in the 

perianal. Meanwhile, in anal warts due to 

extensive bleeding, electrodesiccation was done 

gradually. He was educated to routinely treat 

wounds and maintain hygiene.  
The evaluation was done every two weeks. 

In the second week, evaluation for the rest of 

the electrodesiccation had dried up. After three 

times electrodesiccation, the mass in the anal 

region was getting bigger and bled easily with a 

size of 4 x 2.5 x 2.5 cm. Since the patient went 

abroad, the electrodesiccation was postponed.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Anal and perianal region revealed 

cauliflower-like mass. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Follow up of the 5
th

 week, mass in the 

anal area grew larger by 6 x 3 x 3 cm.  
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At the follow-up, five weeks after the 

patient back from abroad, mass in the anal 

region grew larger by 6 x 3 x 3 cm (Figure 2). 

Therefore, the patient agreed to be referred to 

the surgical department with an extensive 

surgical excision plan. 
 
 

DISCUSSION 
 

Giant Condylomata Acuminata (GCA) is 
 
a slow-growing, large, cauliflower-like tumor with 

locally destructive behavior that typically appears in 

the anogenital region.
3,6,8

 Originally described as a 

penile lesion by Buschke in 1896 and Lӧwenstein in 

1925, it is a genital infection caused by Human 

Papillomavirus (HPV) types 6 and 11.
7
 The first 

description of anorectal GCA was by Dawson et al. 

in 1965. Giant condylomata acuminata is a rare 

lesion tending to present in the fifth decade with a 

2.7:1 male: female ratio. For patients under 50 years 

old, this ratio increases to 3.5:1.
3,8

 In some cases, 

series of these lesions have  
a high recurrence rate of between 18% and 67%, 

with an overall mortality rate of 21%.
9
 

According to some literature, GCA is a low-grade 
and well-diff erentiated squamous cell carcinoma. 
Giant condylomata acuminata or verrucose 
carcinoma should be considered as a diff erential 

diagnosis in lesions larger than 1 cm.
7
 

Risk factors of GCA include anoreceptive 

intercourse, HIV and immunosuppression. The 

prevalence of HPV infection in the anal is very 

high, around 57% in men with Human 

immunodeficiency virus (HIV)-negative who 

have sex with men (MSM); and among people, 

with HIV-positive infections, the incidence rate 

is about 60 times higher than in the general 

male population.
9 

 
In this case report, the patient is experiencing 

an MSM for approximately 8.5 years, acted as a 

“bottom” and rarely used condoms. There were 

lesions in the form of stemmed vegetation with 

the largest size of 3 x 1.5 x 2 cm in the perianal 

and anal region. The patient was also diagnosed 

with HIV-positive and took ARV daily. 

The anal disease is a common disease in 

patients with HIV infection, especially in 
 

 

MSM patients.
10

 Anal HPV infection and anal 
intraepithelial neoplasia (AIN) are more common 
in HIV-positive compared to HIV-negative 

MSM.
11

 Recurrent anal condylomata are stronger 

with HIV and CD
+

4 lymphocytopenia compared 
to HPV persistence indicating that people with 

HIV-negative can clear the virus more easily.
12 

 
Presumably, there is a complex interaction 

between HIV, HPV and local mucosal immune 
mechanisms. HIV increases HPV transcription 
and resets HPV E7 which affects cellular 
diff erentiation, leading to higher amounts of HPV 

DNA in the tissue.
9
 Furthermore, HPV causes a 

decrease in the number of local macrophages, 

Langerhans and CD
+

4 cells and decreases local 

cytokine production, which results in impaired 

local immunity control against HPV infection.
9 

 
Since HIV appears to increase HPV 

replication, one would expect that antiretroviral 

therapy initiation with future suppression of HIV 

viral load should lead to a decrease in the amount 

of HPV in the infected mucosa, followed by 

clinical improvement. It has been reported that a 

paradoxical case illustrates the impairment of 

GCA as a consequence of immune reconstitution 

syndrome after ARV, in patients with low CD
+

4 

counts at the beginning of treatment (50 / mm3)  

.
13

 A study of HIV positive women showed that 

antiretroviral drugs could reduce the incidence of 
genital warts and vulvar intraepithelial neoplasia 
and this eff ect was mediated through an increase 

in CD
+

4 count and HIV viral load reduction .
14 

 
Histologically, GCA appears to be similar to 

condyloma, but grows both upward and 

downward and indicates a local invasion.
15

 In a 

limited biopsy, the pathologist may only see 
hyperkeratotic benign epithelium, but the fully 
developed lesions exhibit an exophytic and 

endophytic growth pattern.
15

 Knowledge of 

HPV is obtained through several examinations 
such as cytological examination, 
histopathology, immunohistochemistry, 

molecular hybridization, and PCR.
16 

 
Polymerase chain reaction techniques have 

high sensitivity and specificity. They can be used 

to amplify and sequence DNA viral processes and 

to determine the type of HPV that is defined as 

DNA sequence homology. PCR 
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examination requires only 10 copies of HPV.
16

 

Because information on the type of HPV is 
clinically useful for prognosis and treatment of 
condyloma, molecular epidemiology of HPV 
using the PCR method has been widely used. 
Clinical classification of HPV types is 
important for identifying patients at risk of 
developing malignant transformation and 

detection risk of GCA recurrence.
7 

 
The result of the PCR examination of the 

patient showed that his GCA was caused by 

multiple infections, namely types 6 and 11 HPV. 

Cong X et al. (2015)
17

 conducted a study of HPV 

type correlation and clinical features in patients 

with CA in China and found out that multiple 

HPV infection results in the formation of larger-

size ofCA (GCA) and associated with higher 

recurrence rates, and extended disease course.
17

 

This corresponds to a patient’s history that 6 

months ago the patient had undergone surgery at 

RSSA for his GCA in the anal region and then 

started growing again 4 months later.  
The patient, in this case, was then referred to the 

surgical department for wide surgical excision. The 

treatment choice for the management of GCA is 

considered a wide surgical excision.
18

 Surgical 

excision alone has been shown to result in a 

disease-free state in up to 46% of cases.
18,19

 Oral 

and topical chemotherapeutic modalities can be 

used as an adjuvant, to surgery. Some factors that 

need to be taken into account during treatment 

choice include the size and thickness of the lesion, 

anatomic site, associated HPV subtype, and 

immune status.
18,19,20,21 

 
The direct-applied modalities that are 

targeted to remove warts locally do not destroy 
all the very small or subclinical lesions in the 
surrounding healthy-looking skin and this may 

be the cause of recurrence.
20,21,22 

 
The polymerase chain reaction was not a routine 

examination for GCA. Nevertheless, HIV-infected 

men with anal condylomatous lesions were at high 

risk of having high-grade squamous intraepithelial 

lesions and harboring multiple HPV infections 

involving high-risk HPV types in the canal anal in 

comparison to HIV-infected men without 

condylomata. These data emphasize the importance 

of screening and follow-up of 
 

 

condylomata in the anal canal in HIV-infected 

men. One of the screenings is using PCR to 

determine the type of HPV.
23,24,25 

 

CONCLUSIONS 
 

The 28-year-old male patient, MSM, has been 

reported with recurrent giant condylomata 

acuminata and HIV positive. The patient was then 

referred to the digestive surgical department for 

wide surgical excision. Recurrent GCA in this 

patient may root in his immunosuppression 

condition due to HIV infection, multiple 

infections of some HPV types, or previous 

operations that were not completely clean. 

Polymerase chain reaction genotyping of HPV 

DNA obtained types 6 and 11HPV. Screening of 

GCA using PCR is not a routine examination but 

it is very important to determine prognosis, 

therapy and possible of GCA recurrence. 
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each time the reference is cited in the text, regardless of its previous position in the text. When multiple 

references are cited at a given place in the text, use a hyphen to join the first and last numbers that are 

inclusive. Use commas (without spaces) to separate non-inclusive numbers in a multiple citation e.g. 

2,3,4,5,7 is abbreviated to.. The placement of citation numbers within text should be carefully considered 

e.g. a particular reference may be relevant to only part of a sentence. As a general rule, reference 

numbers should be placed outside full stops and commas and inside colons and semicolons, however, 

this may vary according to the requirements of a particular journal. Examples - There have been eff orts 

to replace mouse inoculation testing with in vitro tests, such as enzyme linked Immunosorbent assays 

57,60 or polymerase chain reaction 20-23 but these remain experimental. Moir and Jessel maintain “that 

the sexes are interchangeable”. 1  
• Use the form of references adopted by the US National Library of Medicine and used in the 

Index Medicus. Use the style of the examples cited at the end of this section.  
• Personal communications and unpublished observation may not be used as a reference.  
• Two references are cited separated by a comma, with no space. Three or more consecutive 

references are given as a range with an en rule. To create an en rule on a PC: hold down CTRL 

key and minus sign on the number pad, or on a Mac: ALT hyphen  
• References in tables, figures and panels should be in numerical order according to where the 

item is cited in the text  
• Give any subpart to the title of the article. Journal names are abbreviated in their standard form 

as in Index Medicus  
• If there are six authors or fewer, give all six in the form: surname space initials comma  
• If there are seven or more, cite the first three names followed by et al  
• For a book, give any editors and the publisher, the city of publication, and year of publication  
• For a chapter or section of a book, cite the editors, authors and title of the section, and the page 

numbers (http://www.ncbi.nlm.nih.gov/books/NBK7271/#A34171)  
• For online material, please cite the URL, together with the date you accessed the website  
• Online journal articles can be cited using the DOI number  
• Do not include references in the Abstract. 



 

Examples of reference style are given below: 
 

Vancouver Citation Style for IJTID 
 

Standard Format for Books: 
 

Author Surname Initials. Title: subtitle. Edition (if not the first). Place of publication: Publisher; 

Year. 
 
Book with 1-6 authors/editors 
 

1. Abul A, Lichtman A, Pillai S. Cellular and molecular immunology. 7th ed. Philadelphia: 

Elsevier Saunders; 2012. 

2. Calder PC, Field CJ, Gill HS, editors. Nutritional and immune function. Oxon: CABI 

Publishing; 2002. 
 

More than 6 authors/editors (Book, Chapter in a book & etc.) 
 

3. Fauci AS, Braunwald E, Kasper DL, Hauser SL, Longo DL, Jameson JL, et al. Harrison’s 

Principles of Internal Medicine. 17th ed. New York: McGraw Hill; 2008. 
 

Chapter in a book 
 
4. Vidyadaran S, Ramasamy R, Seow HF. Stem cells and cancer stem cells: Therapeutic Applications  

in Disease and Injury. In: Hayat MA, editor. New York: Springer; 2012. 
 

Corporate/Organization as Author 
 

5. Canadian Dental Hygienists Association. Dental hygiene: definition and scope. Ottawa: 

Canadian Dental Hygienists Association; 1995. 
 

E-book 
 

6. Frank SA. Immunology and Evolution of Infectious Disease [Internet]. Princeton: Princeton  
University Press; 2002 [cited 2014 December 17]. Available from: 

http://www.ncbi.nlm.nih.gov/ books/NBK2394/pdf/TOC.pdf 
 

Standard Format for Journal Articles: 
 

Author Surname Initials. Title of article. Title of journal, abbreviated. Year of Publication: Volume 
 
Number (Issue Number): Page Numbers. 
 

Journal article 1-6 authors 
 

1. Ramasamy R, Tong CK, Yip WK, Vellasamy S, Tan BC, Seow HF. Basic fibroblast growth 

factor modulates cell cycle of human umbilical cord-derived mesenchymal stem cells. Cell 

Prolif. 2012;45(2):132-9. 
 

Journal article with more than 6 authors 
 

2. Abdullah M, Chai PS, Chong MY, Tohit ERM, Ramasamy R, Pei CP, et al. Gender eff ect on in 

vitro lymphocyte subset levels of healthy individuals. Cellular Immunology. 2012;272(2):214-9. 
 

Journal article in press 
 

3. Clancy JL, Patel HR, Hussein SM, Tonge PD, Cloonan N, Corso AJ, et al. Small RNA changes 

enroute to distinct cellular states of induced pluripotency. Nature communications.2014; 5:5522. 

Epub 2014/12/11. 
 
It is the authors’ responsibility to check all references very carefully for accuracy and completeness. 

Authors should avoid using abstracts as references. “Unpublished observations” and “personal 



 

communications” may not be used as references; if cited, a letter (from the person quoted) granting 

permission must be submitted. Subject to editorial approval, the person quoted will be cited in 

parentheses in the text and not in the reference section. 
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ARTICLE CATEGORIES 
 

The format for the text varies depending on the type of article. The list of article types and their 

respective formats are as follows: Original Article, Short Communication, Review Article, Case 

Report, Commentary and Letters to Editors. 
 

Original Article 
 

• An original article is a report on the research objectives and analytical process, as well as a 

discussion of the implications of the results of a study 

• The manuscript should be organised according to the of following 

headings: o Title of the manuscript  
o Abstract (Structured & 250 words) and Keywords 

o Introduction  
o Materials and Methods 

o Results  
o Discussion o 

Conclusions  
o Acknowledgements 

o Conflict of Interest  
o  References (minimum 25 references)  

• Use of subheadings in the main body of the text is recommended. Photographs and illustrations 

are encouraged. These are detailed studies reporting original research and are classified as 

primary literature. 
 

Review Article 
 

• It is usually a solicited/invited article written by an expert, providing critical analysis and recent 

information on a given speciality. 

• The manuscript file should be organised according to the following 

headings: o Title of the manuscript  
o Abstract (Unstructured & 250 words) and Keywords 

o Introduction  
o Relevant section headings of the author’s choice 

o Summary  
o  References (minimum 50 references)  

• Review articles give an overview of existing literature in a field, often identifying specific 

problems or issues and analyzing information from available published work on the topic with a 

balanced perspective. 



 

Case Report 
 

• These articles report specific instances of interesting phenomena. A goal of Case Studies is to 

make other researchers aware of the possibility that a specific phenomenon might occur. Case 

reports/ studies present the details of real patient cases from medical or clinical practice. The 

cases presented are usually those that contribute significantly to the existing knowledge on the 

field. The study is expected to discuss the signs, symptoms, diagnosis, and treatment of a 

disease. These are considered as primary literature and usually, have a word count similar to 

that of an original article. Clinical case studies require a lot of practical experience.  
• The manuscript file should be organised according to the following 

headings: o Title of the manuscript  
o Abstract (Unstructured & 250 words) and Keywords 

o Introduction  
o Case Report o 

Discussion o 

Conclusions  
o Acknowledgements 

o Conflict of Interest  
o  References (Minimum 15 references) 

 

PLAGIARISM 
 

• Please be advised that all manuscripts submitted to the IJTID will be screened for plagiarism/ 

duplication. 

• Authors are required to paraphrase all references citations in their own words. This is to prevent 

any misunderstandings regarding plagiarism.  
• In the case where a particular citation would lose its original meaning and essence if 

paraphrasing is attempted, the Journal requires authors to enclose the citation in quotation marks 

(“ ”) to indicate that it is a direct quote from the source. However, excessive use of such 

quotation marks is discouraged and should be utilised only when absolutely necessary.  
• IJTID adopts a zero-tolerance towards plagiarism. Failure to comply with these instructions will 

result in the outright rejection of manuscripts without peer review, and appropriate action will 

be taken.  
• The manuscript has not been published previously (partly or in full), unless the new work 

concerns an expansion of previous work (please provide transparency on the re-use of material 

to avoid the hint of text-recycling (“self-plagiarism”). Please kindly tell us if you already use 

plagiarism check (Turnitin, etc.). 
 

 

POLICY ON DUAL SUBMISSION 
 

• Submissions that are identical (or substantially similar) to previously published, or accepted for 

publication, or that have been submitted in parallel to other conferences are NOT appropriate 

for submission to IJTID and violate our dual submission policy.  
• If you are in doubt (particularly in the case of material that you have posted on a website), we 

ask you to proceed with your submission but to include a copy of the relevant previously 

published work or work under consideration by other journals.  
• Policy on Near-Duplicate Submissions o Multiple submissions with an excessive amount of overlap 

in their text or technical content are NOT acceptable. The Editors reserve the right to reject 



 

immediately all submissions which they deem to be excessively similar and by the same 

authors. Such “shotgun submissions” are unacceptable, unfair to authors who submit single 

original papers, and place an additional strain on the review process. 
 

 

ETHICS 
 

Publication Ethics and Malpractice Statement 
 

Indonesian Journal of Tropical and Infectious Disease hence IJTID is a journal aims to be a leading 

peer- reviewed platform and an authoritative source of information. We publish original research 

papers, review articles and case studies focused on the epidemiology, pathogenesis, diagnosis and 

treatment of infectious disease and control of infectious diseases with particular emphasis placed 

on those diseases as well as related topics that has neither been published elsewhere in any 

language, nor is it under review for publication anywhere. This following statement clarifies ethical 

behavior of all parties involved in the act of publishing an article in this journal, including the 

author, the editor, the reviewer, and the publisher (Institute of Tropical Disease – Universitas 

Airlangga). This statement is based on COPE’s Best Practice Guidelines for Journal Editors. 
 

Duties of Authors 
 

1. Reporting Standards: 
 

Authors should present an accurate account of the original research performed as well as an 

objective discussion of its significance. Researchers should present their results honestly and 

without fabrication, falsification or inappropriate data manipulation. A manuscript should 

contain sufficient detail and references to permit others to replicate the work. Fraudulent or 

knowingly inaccurate statements constitute unethical behavior and are unacceptable. 

Manuscripts should follow the submission guidelines of the journal.  
2. Originality and Plagiarism:  

Authors must ensure that they have written entirely original work. The manuscript should not be 

submitted concurrently to more than one publication unless the editors have agreed to co-

publication. Relevant previous work and publications, both by other researchers and the authors’ 

own, should be properly acknowledged and referenced. The primary literature should be cited 

where possible. Original wording taken directly from publications by other researchers should 

appear in quotation marks with the appropriate citations. 

3. Multiple, Redundant, or Concurrent Publications:  
Author should not in general submit the same manuscript to more than one journal concurrently. 

It is also expected that the author will not publish redundant manuscripts or manuscripts 

describing same research in more than one journal. Submitting the same manuscript to more 

than one journal concurrently constitutes unethical publishing behavior and is unacceptable. 

Multiple publications arising from a single research project should be clearly identified as such 

and the primary publication should be referenced 

4. Acknowledgement of Sources:  
Authors should acknowledge all sources of data used in the research and cite publications that 

have been influential in determining the nature of the reported work. Proper acknowledgment of 

the work of others must always be given.  
5. Authorship of the Paper:  

The authorship of research publications should accurately reflect individuals’ contributions to 

the work and its reporting. Authorship should be limited to those who have made a significant 

contribution to conception, design, execution or interpretation of the reported study. Others who 



 

have made significant contribution must be listed as co-authors. In cases where major 

contributors are listed as authors while those who made less substantial, or purely technical, 

contributions to the research or to the publication are listed in an acknowledgement section. 

Authors also ensure that all the authors have seen and agreed to the submitted version of the 

manuscript and their inclusion of names as co-authors.  
6. Disclosure and Conflict of interest:  

All authors should clearly disclose in their manuscript any financial or other substantive conflict 

of interest that might be construed to influence the results or interpretation of their manuscript. 

All sources of financial support for the project should be disclosed.  
7. Fundamental Errors in Published Works:  

If the author discovers a significant error or inaccuracy in the submitted manuscript, then the 

author should promptly notify the journal editor or publisher and cooperate with the editor to 

retract or correct the paper.  
8. Hazards and Human or Animal Subjects:  

The author should clearly identify in the manuscript if the work involves chemicals, procedures 

or equipment that have any unusual hazards inherent in their use. 
 

Duties of Editor 
 

1. Publication Decisions:  
Based on the review report of the editorial board, the editor can accept, reject, or request 

modifications to the manuscript. The validation of the work in question and its importance to 

researchers and readers must always drive such decisions. The editors may be guided by the 

policies of the journal's editorial board and constrained by such legal requirements as shall then 

be in force regarding libel, copyright infringement and plagiarism. The editors may confer with 

other editors or reviewers in making this decision. Editors have to take responsibility for 

everything they publish and should have procedures and policies in place to ensure the quality of 

the material they publish and maintain the integrity of the published record.  
2. Review of Manuscripts:  

Editor must ensure that each manuscript is initially evaluated by the editor for originality. The editor 

should organize and use peer review fairly and wisely. Editors should explain their peer review 

processes in the information for authors and also indicate which parts of the journal are peer 

reviewed. Editor should use appropriate peer reviewers for papers that are considered for publication 

by selecting people with sufficient expertise and avoiding those with conflict of interest.  
3. Fair Play:  

The editor must ensure that each manuscript received by the journal is reviewed for its intellectual 

content without regard to sex, gender, race, religion, citizenship, etc. of the authors. An important 

part of the responsibility to make fair and unbiased decisions is the upholding of the principle of 

editorial independence and integrity. Editors are in a powerful position by making decisions on 

publications, which makes it very important that this process is as fair and unbiased as possible.  
4. Confidentiality:  

The editor must ensure that information regarding manuscripts submitted by the authors is kept 

confidential. Editors should critically assess any potential breaches of data protection and 

patient confidentiality. This includes requiring properly informed consent for the actual research 

presented, consent for publication where applicable.  
5. Disclosure and Conflict of interest:  

The editor of the Journal will not use unpublished materials disclosed in a submitted manuscript 

for his own research without written consent of the author. Editors should not be involved in 

decisions about papers in which they have a conflict of interest. 



 

Duties of Reviewers 
 

1. Confidentiality: 
 

Information regarding manuscripts submitted by authors should be kept confidential and be treated 

as privileged information. They must not be shown to or discussed with others except as 

authorized by the editor.  
2. Acknowledgement of Sources:  

Reviewers must ensure that authors have acknowledged all sources of data used in the research. 

Reviewers should identify relevant published work that has not been cited by the authors. Any 

statement that an observation, derivation, or argument had been previously reported should be 

accompanied by the relevant citation. The reviewers should notify the journal immediately if 

they come across any irregularities, have concerns about ethical aspects of the work, are aware 

of substantial similarity between the manuscript and a concurrent submission to another journal 

or a published article, or suspect that misconduct may have occurred during either the research 

or the writing and submission of the manuscript; reviewers should, however, keep their 

concerns confidential and not personally investigate further unless the journal asks for further 

information or advice.  
3. Standards of Objectivity:  

Review of submitted manuscripts must be done objectively and the reviewers should express 

their views clearly with supporting arguments. The reviewers should follow journals’ 

instructions on the specific feedback that is required of them and, unless there are good reasons 

not to. The reviewers should be constructive in their reviews and provide feedback that will help 

the authors to improve their manuscript. The reviewer should make clear which suggested 

additional investigations are essential to support claims made in the manuscript under 

consideration and which will just strengthen or extend the work  
4. Disclosure and Conflict of Interest:  

Privileged information or ideas obtained through peer review must be kept confidential and not 

used for personal advantage. Reviewers should not consider manuscripts in which they have 

conflict of interest resulting from competitive, collaborative, or other relationships or 

connections with any of the authors, companies, or institutions connected to the papers. In the 

case of double-blind review, if they suspect the identity of the author(s) notify the journal if this 

knowledge raises any potential conflict of interest. 

5. Promptness:  
The reviewers should respond in a reasonable time-frame. The reviewers only agree to review a 

manuscript if they are fairly confident they can return a review within the proposed or mutually 

agreed time-frame, informing the journal promptly if they require an extension. In the event that 

a reviewer feels it is not possible for him/her to complete review of manuscript within stipulated 

time then this information must be communicated to the editor, so that the manuscript could be 

sent to another reviewer. 
 

COPYRIGHT NOTICE 
 

As an author you (or your employer or institution) may do the following: 
 

• make copies (print or electronic) of the article for your own personal use, including for your 

own classroom teaching use; 

• make copies and distribute such copies (including through e-mail) of the article to research 

colleagues, for the personal use by such colleagues (but not commercially or systematically, e.g. 

via an e-mail list or list server);  
• present the article at a meeting or conference and to distribute copies of the article to the delegates 



 

attending such meeting; 
 
• for your employer, if the article is a ‘work for hire’, made within the scope of your employment, 

your employer may use all or part of the information in the article for other intra-company use 

(e.g. training);  
• retain patent and trademark rights and rights to any process, procedure, or article of manufacture 

described in the article;  
• include the article in full or in part in a thesis or dissertation (provided that this is not to be 

published commercially);  
• use the article or any part thereof in a printed compilation of your works, such as collected writings 

or lecture notes (subsequent to publication of the article in the journal); and prepare other derivative 

works, to extend the article into book-length form, or to otherwise re-use portions or excerpts in 

other works, with full acknowledgement of its original publication in the journal;  
• may reproduce or authorize others to reproduce the article, material extracted from the article, or 

derivative works for the author’s personal use or for company use, provided that the source and the 

copyright notice are indicated, the copies are not used in any way that implies IJTID endorsement of 

a product or service of any employer, and the copies themselves are not off ered for sale.  
All copies, print or electronic, or other use of the paper or article must include the appropriate 

bibliographic citation for the article’s publication in the journal. 
 

Requests from third parties 
 

Although authors are permitted to re-use all or portions of the article in other works, this does not 

include granting third-party requests for reprinting, republishing, or other types of re-use. Requests 

for all uses not included above, including the authorization of third parties to reproduce or 

otherwise use all or part of the article (including figures and tables), should be referred to IJTID by 

going to our website at http://e-journal.unair.ac.id/index.php/IJTID 
 

Every accepted manuscript should be accompanied by "Copyright Transfer Agreement" prior to the 

article publication 

 

 

PRIVACY STATEMENT 
 

The names and email addresses entered in this journal site will be used exclusively for the stated 

purposes of this journal and will not be made available for any other purpose or to any other party. 
 

CONTACT 
 

The Editorial Office can be contacted at ijtid@itd.unair.ac.id 
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Copyright Transfer Agreement 
 

 

Manuscript No: ……………………………… Category: …………………………………… 

Manuscript Title:  
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in the Indonesian Journal of Tropical and Infectious Disease (“the Journal”) if the Work is 

accepted for publication. The undersigned authors transfer all copyright ownership in and relating 
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However, this agreement will be null and void if the Work is not published in the Journal. 

 

Copyright Transfer Agreement: Each author must sign this form to certify that:  
1. I/We hereby assign completely and absolutely to IJTID with effect from the date of 

acceptance of the above titled manuscript for publication in IJTID, all present and future 

copyrights to the manuscript. Such assignment of copyright shall include, without limitation to 

the foregoing, the exclusive right to do any and all acts in all countries in which the copyright 

(or analogous rights) in the manuscript subsists (or in the future subsists) together with all 

rights of action in respect of any past or existing infringement of such copyright;  
2. The manuscript above is my/our original work without fabrication, fraud, or plagiarism and 

has not been published previously elsewhere (printed or electronic form in the 

internet/discussion groups/electronic bulletin boards) or has been submitted or under 

consideration for publication elsewhere.  
3. That the manuscript contains no violation of any existing copyright or other third party right or any 

material of an obscene, libelous or otherwise unlawful nature, and that I/we will indemnify the 

Editors of IJTID against all claims and expenses (including legal costs and expenses) arising from 

breach of this warranty and the other warranties on my/our behalf in this agreement. 
 
4. That I/we have obtained permission for and acknowledged the original authors of the 

source of any illustrations, diagrams or other materials used in the manuscript of which I 

am/we are not the original copyright owner/s .  
5. All authors warrant that they each meet the requirements for authorship enumerated in 
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is found to be faulty or fraudulent, each shares the responsibility. 
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