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Abstract 
Leprosy is caused by Mycobacterium

leprae infection and remains a major public
health problem in many areas of the world.
The Leprosy IDRI Diagnostic (LID)-1 anti-
gen has demonstrated potential to improve
the diagnostic capacity of local health cen-
ters and aid the development of strategies
for the eventual control and elimination of
leprosy from endemic areas. The diagnostic
capacity of LID-1 has not yet, however,
been studied in Indonesia. Objective: To
determine the proportion of Indonesian lep-
rosy patients that have circulating antibod-
ies against LID-1. Sera from thirtyfive lep-
rosy patients from Surabaya, Indonesia
were evaluated using an Enzyme Linked
Immunosorbent Assay (ELISA) detecting
IgG antibodies against the LID-1 antigen.
Anti-LID-1 antibody levels correlated with
both the clinical form of leprosy and the
bacterial index (BI). LID-1-specific IgG
responses were higher in multibacillary
(MB) than in paucibacillary (PB) leprosy
patients. Our data indicate that the detection
and measurement of serum IgG against
LID-1 could be an effective tool for use in
control programs in various states and
municipalities in Indonesia.

Introduction
Leprosy is caused by Mycobacterium

leprae infection and remains a major public
health problem in many areas of the world.
On a per country basis, Indonesia reports
the third highest number of new cases of
leprosy each year in the world, behind only
India and Brazil.1 The disease is insidious
and very difficult to reliably diagnose by
simple clinical examination, especially in

the earlier stages of M. leprae infection.
Thus, timely diagnosis of leprosy remains a
significant challenge and this commonly
results in delay in treatment, and this in turn
is usually associated with severe disability. 

Although the detection of antibodies
against the phenolic glycolipid (PGL)-I
antigen has been reported as an auxiliary
diagnostic tool and it has been indicated
that serological examinations can be more
sensitive than skin slit smears in diagnosing
either multibacillary (MB) patients (85.9%
and 59.8%) or paucibacillary (PB) leprosy
patients (75.4% and 1.8%),2 no serological
assays are currently in routine use to sup-
port the diagnosis of leprosy. 

Leprosy Infectious Disease Research
Institute (IDRI) Diagnostic (LID)-1 is a
recombinant protein antigen that has
demonstrated the potential to improve diag-
nostic capacity at local health centers and
aid the development of strategies for the
eventual control and elimination of leprosy
from endemic areas.3 Although antibodies
against LID-1 have been reported in many
leprosy endemic regions, despite its impor-
tance in the global leprosy situation, they
have not previously been assessed among
the Indonesian population. Therefore, in the
current report, we determined the capacity
of the LID-1 antigen to aid leprosy diagno-
sis in the highly endemic area of East Java,
Indonesia. Our data validate previous find-
ings and indicate the potential for use of the
LID-1 antigen to detect antibodies in the
circulation of leprosy patients in Indonesia.

Materials and Methods
Ethical considerations

The Ethical Committee of Dr. Soetomo
General Hospital approved this study
(192/Panke.KKE/III/2017). Convenience
sampling was used, with evaluation of sera
from thirty five clinically defined leprosy
patients from Surabaya, East Java,
Indonesia. Clinical form (8 PB and 27 MB)
and bacterial index (BI) were recorded for
each patient.

Detection of LID-1-specific antibodies
Anti-recombinant protein detection

enzyme linked immunosorbent assays
(ELISAs) were conducted by coating 96-
well microtiter plates (Polysorp®, Nunc,
Rochester, NY) with 1 µg/ml LID-1 protein
in bicarbonate buffer overnight at 4°C.
Plates were then blocked for one hour at
room temperature with PBST with 1% BSA
on a plate shaker.  Serum diluted appropri-
ately in 0.1% BSA was added to each well,
and plates were incubated at room tempera-

ture for two hours with shaking.  Plates
were washed with buffer only, then horse-
radish peroxidase-conjugated IgG
(Rockland Immunochemicals, Gilbertsville,
PA), diluted in 0.1% BSA, added to each
well and incubated at room temperature for
one hour with shaking.  After washing,
plates were developed with peroxidase
color substrate (Kirkegaard and Perry
Laboratories, Gaithersburg, MD), and the
reaction quenched by the addition of 1 N
H2SO4.  The optical density of each well
was read at 450 nm. Negative and positive
responders were determined against a
threshold value 0.031 OD unit, derived
from the sum of the mean OD + 2 times the
standard deviation of a pool of sera from
relatively healthy people. 

Results
Figure 1 showed anti-LID-1 mean

value of PB leprosy patients (0.136±0.023
OD unit) lower than observed in MB lep-
rosy patients (0.710±0.524 OD unit). As
seen in Figure 2A, 3 out of 5 PB leprosy
patients (60%) and 25 out of 27 MB lepro-
sy patients (93%) had anti-LID antibody
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responses above a threshold determined
using sera from non-leprosy individuals.
Consistent with this, all serum samples
from patients with a positive BI were posi-
tive (19 of 19; 100%), and even a majority
of serum samples from patients with nega-
tive BI (9 of 13; 69%), had antibodies
against LID-1 (Figure 2B).

Discussion 
Leprosy is a chronic infectious disease

with a wide spectrum of clinical forms.
Until now there has not been a gold stan-
dard diagnostic test for leprosy and its
detection is mostly based on clinical signs
and symptoms.4 Clinical classification
based on World Health Organization guide-
lines places patients into one of two simpli-
fied categories: PB leprosy (smear negative,
no nerves or only one nerve involved, max-
imum of five skin lesions) or MB leprosy
(typically smear positive, having more than
one nerve involved, more than five skin
lesions).5

In endemic areas, sensitive and specific
diagnostic laboratory tests would be of
great use in aiding the detection of leprosy
patients at an early stage of the disease.
Serum antibodies against PGL-I, a specific
M. leprae cell wall antigen, have however
shown limited sensitivity in detecting PB
leprosy patients.6

We assessed antibody responses against
a chimeric fusion protein LID-1, compris-
ing critical regions from the individual
ML0405 and ML2331 proteins, in sera of
Indonesia leprosy patients. Similar to the
observations made when evaluating anti-
PGL-I responses, we found the highest lev-
els of anti-LID-1 antibodies in MB patients,
but lower or absent levels in PB patients.
Thus, the IgG responses against each anti-
gen positively correlated with the clinical
forms and BI, but alternative approaches
appear to be required for the reliable diag-
nosis of PB patients. These results do, how-
ever, further suggest that anti-protein anti-
body responses could be used to assist clini-
cians in determining the MDT regimen to
provide to patients.7

In contrast to the IgM response that rec-
ognizes PGL-I (or its synthetic mimetic
NDO-has), it is noteworthy that antibodies
directed to the protein antigens are primari-
ly of the IgG subclass. Since the generation
of specific IgG responses typically requires
T-cell help, it is likely that at certain stages
of M. leprae infection, MB patients demon-
strate specific T-cell reactivity to LID-1.
Thus, the screening of strongly IgG-reactive
antigens for T-cell reactivity may also rep-

resent a diagnostic rationale to detect early
stage MB leprosy.8

In this study, 3 out of 5 PB leprosy pati-
ents (60%) and 25 out of 27 MB leprosy
patients (93%) showed anti-LID-1 seroposi-
tivity with mean value for PB leprosy pati-

ents 0.136±0.023 OD unit and for MB lep-
rosy patients 0.710±0.524 OD unit.

In PB leprosy patients, cellular immune
responses control M. leprae replication and
bacterial burden, and the humoral immune
responses are restricted. This is demonstrat-
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Figure 1. Anti-LID-1 value in PB and MB patients.

Figure 2. (A) Anti-LID-1 seropositivity in PB and MB leprosy patients; (B) Anti-LID-1
seropositivity in BI negative and BI positive leprosy patients.
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ed by the lower anti-LID-1 levels of PB lep-
rosy patients, with anti-LID-1 mean value
(0.136±0.023 OD unit) lower than observed
in MB leprosy patients (0.710±0.524 OD
unit). The lack of circulating antibodies to
LID-1 in the majority of PB patients ana-
lyzed indicates that the antigen-specific
antibodies are either not generated or do not
persist, and should therefore not complicate
the diagnosis of relapse or re-infection. 

Surprisingly, our study showed higher
seropositivity than previous studies. Silva et
al. (2017) in Brazil found antibody LID-1
seropositivity in 25 out of 125 PB leprosy
patients (20%) and 41 out of 49 MB leprosy
patients (83.7%).6 Anti-LID-1 seropositivi-
ty was observed in 9 out of 13 BI negative
patients (69%) with mean value
0.160±0.123 OD unit and all 19 BI positive
patients (100%) with mean value
0.880±0.483 OD unit. Amorim et al. (2016)
also found a positive correlation between
antibody LID-1 levels and BI (r= 0.84.
p<0.001).9

It is well established that the earlier lep-
rosy is identified in a patient, the better their
response to treatment. It stands to reason,
then, that the earlier ineffective treatment
can be identified, the earlier an adjustment
can be made to render treatment effective to
improve outcome. Our study validates the
detection of antibodies against LID-1 as a
strategy in Indonesian leprosy patients, fur-
ther supporting the serodiagnostic potential
of the LID-1 antigen.

Conclusions
Antigen specific antibody responses

were highest in MB patients and lowest in
PB patients. LID-1 antibody levels were
related to the clinical form of leprosy as
well as BI. In a leprosy endemic country
like Indonesia, it is essential that new auxil-
iary techniques become available for dis-
ease control in various states and munici-
palities. Serological tests that do not require
significant labor can detect asymptomatic
M. leprae infection and may contribute to
the control and eradication of leprosy.
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