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ABSTRACT Background:Leprosy is a chronic infectious disease caused by Mycobacterium leprae. In leprosy, cell-
mediated immune responses are an essential aspect of host resistance to mycobacterial infections and allegedly governed
by an equilibrium between type 1 cytokines including Interleukin-12 (IL-12); with type 2 cytokines such as Interleukin-4
(IL-4). Currently, the World Health Organization (WHO) recommends three leprosy treatment regimens, one of them is
Rifampicin Ofloxacin Minocycline (ROM). To date, studies on the effects of ROM on leprosy have been limited; none
have accurately assessed the effects of ROM on specific immune systems, especially cytokines. Methods:The study was
conducted by prospective research method. The sample of this research were all multibacillary (MB) type of leprosy
patients according to WHO classification who had received ROM therapy and recorded as the patient at research location
and had medical record previous of IL-12 and IL-4 levels. After 12 months of ROM therapy, blood samples were collected
and calculated using the Enzyme-Linked Immunosorbent Assay (ELISA) using the Quantikine® high sensitivity (HSV)
kit. Results: There was a statistically significant increase in IL-4 after 12 months of a 3-months-ROM therapy. In contrast,
the levels of IL-12 after 12 months showed significant decreases. Conclusions: Increased levels of IL-4 and decreased
many factors can cause IL-12. Therefore, further research with closer supervision is required.
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INTRODUCTION

Leprosy or Hansen’s disease is a chronic infectious disease
caused by Mycobacterium leprae, which is an intracellular obli-
gate bacterium. The name Leprosy was first introduced by the
Norwegian physician Gerhard Armauer Hansen in 1873.[1,2]

Globally, there is an upward trend in both leprosy prevalence
and the detection of new leprosy cases between 2012 and mid-
2013. In Indonesia, the number of new cases detected between
2011 and 2012 appears to have slightly declined, with 20,023
cases in 2011 and 18,994 cases in 2012. Of these, most cases were
MB leprosy, which was 82.7%.[3]
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Lepromatous (multibacillary) leprosy is characterised by a
low cellular immunity of Th2 humoral response, which is in-
dicated by the production of TGF-β, IL-4, IL-5, and IL-10 and
high antibody production.[4] In contrast, paucibacillary leprosy
shows high cellular immunity, characterised by a Th1 immune
response with production of IFN-γ, IL-2, IL-7, IL-12, IL-15, and
IL-18.[5] In multibacillary leprosy, there was an inhibition of
IL-12 and stimulation of IL-4 responses,[6]therefore it can not
limit the growth of M.leprae.[7]

One of the alternative regimens recommended by WHO
since 1998 is the provision of single dose Rifampicin (600 mg),
Ofloxacin (400 mg), and Minocycline (100 mg) for paucibacillary-
type (PB).[8,9] In another study by Setia et al. which compare
multiple doses of ROM against multi-drug therapy (MDT) in MB
leprosy patients did not provide sufficient data to conclude the
efficacy of ROM therapy in MB leprosy and additional studies
of ROM therapy on MB was required.[8]

From several studies, it appears that regarding clinical, bacte-
riological, and histopathological, MDT MB and ROM have the
same effectiveness. Until now, the recent research on the efficacy
of ROM was the analysis of interleukin-12 and interleukin-4
levels in patients with MB leprosy pre- and post- combination
therapy with rifampicin ofloxacin minocycline which showed
that there were no significant differences.[10] Therefore, we eval-
uated IL-12 and IL-4 levels, each representing Th1 and Th2 im-
mune responses respectively in MB leprosy patients 12 months
after a 3-months regimen of ROM to observe whether there were
any significant changes in the immune response. The study by
Dogra and colleagues on 730 MB leprosy patients in northern In-
dia who were treated with MDT for 12 months showed clinical,
bacteriological, and histopathological improvement in almost
all patients.[11]

MATERIALS AND METHODS

Location and Time of the Study
The study was conducted at Dr.Wahidin Sudirohusodo Gen-

eral Hospital, South Sulawesi Dermatology Clinic General Hos-
pital, Thajuddin Khalid Hospital and other hospitals for sam-
pling location, NECHRI Hasanuddin University Hospital lab-
oratory for cytokine examination with ELISA. The study was
performed 12 months after therapy.

Research Design and Variable
This was a prospective research design. The research vari-

ables consist of independent variable (ROM therapy), dependent
variable (IL-12, IL-4), and control variable: (12 months after ther-
apy)

Research Population and Sample
The samples were all MB leprosy patients (WHO Classifi-

cation) who had received ROM therapy and were recorded as
patients in the research location and had previous interleukin-12
and interleukin-4 medical records data, with a total of 10 sam-
ples. Patients were willing to follow the research by signing
informed consent.

Method of Data Collection
All samples which meet the inclusion and exclusion criteria

will be performed anamnesis, clinical, and bacteriological ex-
amination to be included in the study after signing informed
consent. Furthermore, 3 ml of blood samples were taken and
then ELISA was used to detect antigen or antibody in the sample
which was used to evaluate the role of IL-12 and IL-4 on immune
response in MB type leprosy. The data obtained will be analysed
and reported as research results.

Technique for Data Analysis
The collected data is processed and presented in the form

of tables and or graphs. Data were analysed and tested using
chi-square with a significance level of p <0.05.

RESULTS

A prospective study was conducted to investigate the results
of IL-12 and IL-4 levels in MB leprosy patients 12 months after
ROM therapy. The research was conducted at Dermatology
and Venereology Polyclinics in Hospital in Makassar, NECHRI
Hasanuddin University Hospital laboratory which was held on
July-December 2017. A total of 10 samples of MB-type leprosy
have fulfilled the criteria for study in Makassar.

Based on the characteristics of the ten samples, all respon-
dents were male (Table 1).

Table 1 Respondent Characteristics Based on Sex

Sex Number of Samples Presentation (%)

Male 10 100

Female 0 0

Total 10 100

Based on the statistic distribution of patients according to
age showed that the majority of respondents (40%) aged over 49
years, while respondents aged 19-28 years and 29-38 years were
the same (30%). (Table 2).

Table 2 Characteristics of Respondents by Age

Age Number of Sample Presentation (%)

18-28 3 30%

29-38 3 30%

39-48 0 0

≥ 49 4 40%

On pre- and post-treatment slit skin smear examination of
the ten samples, most (5 people) had a total of bacilli +1, three
peoples had bacilli +2, and only one had bacilli +3 before therapy.
Statistically, there were no samples which had smear + after
therapy. (Table 3).

Table 3 Results of examination before therapy and 12 months
after three months of ROM therapy

Bacall Number of samples

Before After

+1 5 0

+2 3 0

+3 1 0

Negative - 10

Comparison of IL-4 levels before and after ROM therapy
showed that there was a significant difference in the mean IL-4
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index before and after therapy with p = 0.008 (p <0.05), indicat-
ing a statistically significant improvement. (Table 4).

Table 4 Comparison of IL-4 levels before and 12 months after
three months of ROM therapy

IL-4

Before after

Mean 29.16 163.40

Median 21.24 157.44

Std.deviation 34.12 85.11

Range 5,05– 115,90 61,19– 356.65

Wilcoxon test p=0,008

Comparison of IL-12 levels before and after ROM therapy
showed that there was no significant difference between the
mean IL-12 index before and after ROM therapy with p = 0.066
(p> 0.05) indicating a statistically significant decrease (Table 5).

Table 5 Comparison of IL-12 levels before and 12 months after
three months of ROM therapy

IL-4

Before after

Mean 398,68 200.98

Median 263,28 179.99

Std.deviation 328,92 99.19

Range 133,25– 1210,8 122,18– 442,86

Wilcoxon test p=0,066

Distribution of changes in IL-12 and IL-4 levels 12 months
after ROM therapy showed that at the levels of IL-12 before
and after ROM therapy, there were two samples which showed
improvement while in 7 other samples it was decreased. At
the levels of IL-4 before and after ROM therapy, nine samples
showed improvement, and there was one undetectable sample
of IL 4 and IL12 antibodies (Table 6).

Table 6 Distribution of changes in IL-12 and IL-4 levels 12
months after three months of ROM therapy

Variable Number of Samples Total

Increase Decrease Not detected

IL-4 9 - 1 10

IL-12 2 7 1 10

DISCUSSION

The number of patients included in this study was ten people
who received ROM treatment. In this study, all patients are male
(100%). This is consistent with the literature which suggests that

men are more likely to suffer from leprosy than women; men are
more susceptible to lepromatous (MB) leprosy, so more people
seek treatment.[12,13] By other epidemiological studies, whereas
in Saudi Arabia the number of male patients was higher with a
ratio of 3.4: 1 which is higher than the global ratio. The same
results also showed from the study in Kuwait and Qatar who
reported a ratio of 4.5-5.5: 1.[14]

This study showed that the most affected age group was≥ 49
years (40%). Leprosy can affect all ages, in a study on the age
variation of patients between 11-75 years old, most were found
in 20-30 years’ age group followed by 60-70 years’ age group.[15,
16] The high incidence in adulthood and elderly may be caused
by the length of the incubation period, with an average duration
of 2-7 years.[12] Another explanation is that leprosy in adult
populations whose living in endemic areas is often reinfection
or superinfection from other subclinically infected persons but
which undergo a decreases in the immune response against
leprosy as time progress.[15]

In this study, it appears that the number of bacilli patients
ranged from +1 to +3, indicating that these patients were in the
form of borderline leprosy under leprosy immunologic spec-
trum, with an unstable immune system.[13] The spectrum of
leprosy, which consists of fixed chronic polar and borderline
forms. At the tuberculoid pole (TT), a highly cell-mediated
immune (CMI) system against M.leprae is characterised by a
T-helper1 response with interferon-gamma secretion that results
in a slight bacterial load /number, fewer skin lesions, and the ab-
sence or slight antibodies produced. The lepromatous pole (LL)
is characterised by the low or absence of CMI-mediated specific
immunity to M.leprae, but the production of many antibodies,
high bacterial load /amount, and skin lesions are widespread.
The borderline intermediary form (borderline tuberculoid, bor-
derline and borderline lepromatous) may indicate immunologic
changes towards one of the poles.[17, 18]

The subjects of the study were patients diagnosed with MB
or lepromatous type leprosy. In lepromatous leprosy, resistance
is very low to withstand significant bacilli proliferation, but
still capable enough to induce tissue damage by inflammation,
especially on the nerve. Lepromatous leprosy is characterized
by low cell-mediated immunity with the type of humoral im-
mune response is Th-2, and mRNAs mainly producing IL-4,
IL-5, and IL-10 cytokines that are thought to play a role in
the non-responsiveness of immunity and failure activation of
macrophage in lepromatous type leprosy, so it cannot limit the
growth of bacteria.[7, 19]

Interleukin-4 is first recognised as a cytokine that plays an
important role in the development of Th-2 response.[20] The
ability of IL-4 to provide inhibitory effects on T-cell responses
and the preferential expression of IL-4 mRNA in LL patient has
been well-documented. In this study, there was no significant
difference between IL-4 levels before and after ROM therapy
even though there was a significant increase. A slightly different
result from this study was obtained by Budiani S who studied
the effect of ROM therapy three months after therapy in IL-12
and IL-4 levels. Also, a study by Bandjar FK, which examined
the effect of MDT MB therapy after three months on IL-12 and
IL-4. This may be caused by several factors.

First, in this study, the patient’s slit skin smear ranges from
+1 to +3 indicating that the patient is in borderline type with
an unstable immune system.[13] Leprosy is a disease with an
unstable immune system. At one extreme pole (TT) the patient
exhibits a strong cellular immunity to M.leprae which effec-
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tively limits bacterial growth through the production of local
Th-1cytokines, i.e. IL-12 and IFN-γ. At the other extreme poles
(LL), characterised by widespread multibacillary disease and
lack of response to M.leprae, Th2 cell activation inhibits Th1 cells,
which causes defects in cellular immunity specific to M.leprae.
Between the two stable polar forms, there is a borderline form
with an uncertain immunological status. [21, 22] Another factor
is that in this study, the subjects may have a mixed Th0 cytokine
pattern.[23] In the study by Hu and salgame using Clone of
Th0 shows that Th0 also produces IFN-γ and IL-4.[24] Lastly,
mast cell and basophil cell activity. In addition to having a role
in IgE formation in some diseases such as bronchial asthma,
allergic rhinitis, and parasite infections. The mast cells and ba-
sophils also produce interleukin four so that the above statement
may have an effect on increased IL-4 levels after treatment even
though the number of bacteria decreases.[25, 26]

The same is true for IL-12 levels which showed a significant
decrease between before and after ROM therapy. Interleukin-12
is a major cytokine and is essential in response to intracellular
pathogens through IFN-c production and promotion of cell-
mediated immunity.[27]

Several possibilities may explain the IL-12 decline in this
study: First, leprosy has two polar forms, lepromatous leprosy
tuberculoid leprosy, with a contrast cytokine profile. Interferon-
gamma interleukin type-1 (IFN-g), interleukin-2 (IL-2), and IL-12
dominate tuberculoid poles, but the Th2-like cytokine profile
occurs at the lepromatous pole. Between the two polar forms is
an unstable clinical and immunological form, borderline tuber-
culoid (BT) and borderline lepromatous (BL).[28] In this study,
obtained bacilli patients ranged from +1 to +3 indicating that
the patient is in type borderline with an unstable immune sys-
tem.[13] Inhibition of IL-12 by other cytokines, especially by IL-
10. Whereas if IL-10 is elevated then, IL-12 will show a decrease.
IL-10 is a strong inhibitor of IL-12 production by inhibiting tran-
scription of the IL-12 encoding gene as well as the induction of
synthesis of a special protein.[20,29] Some conditions such as
chronic inflammation of the intestine may also support the pro-
duction of IL-10 by B cells.[30] The coinfected condition between
Mycobacterium tuberculosis and leishmaniasis, especially in the
endemic areas of Mycobacterium may show no response to IL-
12.[31] Monocyte non-responsiveness in lepromatous patients,
so even though stimulated by IFN-γ, monocytes still cannot
produce IL-12;[32] and lastly, the probability of IL-12 inhibition
by prostaglandin E2 (PGE2). PGE2 has been shown to have the
ability to induce IL-10 and suppress the production of many
proinflammatory cytokines.[33] There are some limitations in
this study. The sample size was limited in number due to the
limited number of patients in our hospitals with previous data
on IL-12 and IL-4 levels. Also, our population was not examined
for other possible coexisting conditions such as parasitic infesta-
tions, allergic rhinitis, asthma, and atopic dermatitis that might
also affect the cytokines examined in this study. Thus, future
studies with larger sample size and screening for other systemic
diseases, especially those that might affect IL-12 and IL-4 levels,
need to be conducted.
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