Dermatology Reports 2019; volume 11(s1):8057

ci

al

us

N

on

-c

om

Delays of leprosy detection and treatment can lead to disability and potential
transmission. Serologic examination has the
advantage in detecting Subclinical Leprosy.
The procedure of serologic test, which is
one of its main limitation, could be simplified by the use filter paper. This study aims
to assess the effectiveness of the use of capillary blood dropped on filter paper as a substitute for venous blood in household contact of leprosy patients. Seventeen samples
of capillary blood dried on filter paper and
venous blood samples from the same individual were examined by ELISA method to
determine the levels of IgM anti-Phenolic
glycolipid-1 (PGL-1). The mean of antiPGL-1 IgM levels of filter paper samples
163.31±126.16; whereas the mean of levels
from venous samples was 473.16±411.26.
There was significant difference and correlation between these two groups. Samples
on filter paper in household contact can be
used to determine the level of anti-PGL-1
IgM in serum by converting on the regression basis. Further study is required to evaluate the potency of filter paper methods to
conduct large-scale serological screening.

m
er

Abstract

Introduction
ic

Leprosy or Hansen’s disease is a chroninfectious disease caused by
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Mycobacterium leprae (M. leprae). Leprosy
can be cured but it still continues to cause
significant health problems in many parts of
the world. World Health Organization
(WHO) reported the number of new cases
of leprosy in Southeast Asia in 2015 as
many as 154,834 cases where Indonesia
ranks third largest after Brazil is as many as
17,025 cases.1
Leprosy is still a health problem in
Indonesia,
including
East
Java.
Transmission of leprosy is still high enough
with the incidence rate of new leprosy in
East Java which in 2014 found 4,114 cases.2
In Dr. Soetomo General Hospital, Surabaya,
Indonesia, there are 713 (6.49%) new leprosy patients from a total of 10,970 leprosy
patients in the Outpatient Clinic 20112015.3
The failure of leprosy elimination is
caused by the failure of the transmission
chain termination, namely the difficulty of
early detection of Subclinical Leprosy (SL),
a condition characterized by specific antibodies against M. leprae high enough in the
blood without any clinical symptoms. SL is
thought to be primarily derived from household contacts of leprosy patients, because
until now it is believed that the main transmission of leprosy is from Multi bacillary
leprosy patients.4,5
Early diagnosis of leprosy is an important issue as late detection and treatment
can result in disability as well as the psychosocial impacts due to the persistent
stigmatization of the disease in the community. In addition, it is also necessary to
watch out for potential transmission of leprosy in cases that are too late to be detected.
Various studies on leprosy diagnostic serologic examination continue to be developed.
Phenolic Glycolipid-1 (PGL-1) is a specific
antigen for M. leprae which was first discovered in the 1980s. Ig M anti PGL-1 antibodies indirectly indicate the presence of M.
leprae in individuals, which may reflect
both SL and leprosy. Seropositivity of IgM
anti-PGL-1 antibodies was found to be 80100% in untreated untreated multibasilar
(MB) leprosy patients, whereas in patients
with pausibasiler (PB) type, there was a
lower titer of IgM antibodies with 30-60%
seropositivity.6-8
Detection of antibodies against PGL-1
has been widely used for community surveys, early diagnosis, treatment monitoring,
reaction monitoring and identification of
relapses. At this time serology was performed mostly using a blood serum sample
from the cubital vein. The main obstacles to
this serologic examination in addition to the
relatively expensive costs are often a problem in the field associated with fairly complex sample treatments such as: the blood
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samples taken have to be sent from the field
to the central laboratory at a controlled temperature to ensure stability; still need a centrifuge for serum taking; and in certain
cases such as children and the elderly, the
process of taking blood is difficult to perform. If the time period since the blood
sample is taken until the serum is examined
in the laboratory long enough, preservatives
and special storage are required. All of the
above obstacles cause leprosy serology tests
are difficult to do on a large scale in leprosy
endemic areas. It is well known that the
serum of blood required for serological tests
does not need too much, just 50 µl of blood
serum can be obtained from a few drops of
blood. For that we need to develop a more
practical blood-taking method that is
through filter paper that can absorb the
blood and then dissolved by soaking
process. Blood storage to filter paper has
several advantages such as it does not
require complicated sample processing and
samples can be stored for long periods so as
to facilitate serological examination in leprosy endemic areas that generally have limited health facilities and infrastructure. In
addition, blood sampling could derived
from an easier location such as from a fingertip.
Prakoeswa in 2013 reported that 6%
subclinical leprosy with high IgM antiPGL-1 titers become manifest leprosy in 4
years, that means 1.5% annually. Range of
Ig M anti-PGL-1 antibody titer in leprosy

Article
tometer (Elisa reader) with Optical Density
(OD) unit at 492 nm. Further data is stored
and processed with Biolyse / X read program. The result is quantitative data with
unit / mL unit.
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The design of the study was observational cross-sectional analytic. The sample
of the study was a household contact of
multibacillary leprosy patients who came to
the
Outpatient
Dermatology
and
Venereology Clinic, Dr Soetomo General
Hospital, Surabaya that meets the inclusion
criteria of the study: Household contact
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Materials and Methods

Seventeen fingertips blood capillaries
samples of household contact were dried on
filter paper and 17 cubital vein blood samples from the same individuals were examined by ELISA method to determine the
levels of IgM anti PGL-1. ELISA examination revealed the mean of IgM anti-PGL-1
level from capillary blood sample on filter
paper was 163.31±126.16; whereas the
mean of IgM anti-PGL-1 levels from serum
samples cubital vein was 473.16±411.26.
There was significant difference between
capillary sample and cubital vein (p=0,006).
In Figure 1, we can see the difference of
IgM anti-PGL-1 levels in capillary blood
samples on the filter paper and cubital
venous blood samples in each sample where
the anti-PGL-1 IgM level in capillary blood
samples on the filter paper is lower than the
cubital vein blood sample.
Pearson correlation test showed significant correlation between IgM anti-PGL-1
level from capillary blood sample on filter
paper and cubital vein blood samples
(p=0,00) with Correlation Coefficient 0,994
(strong correlation). Figure 2 shows that the
higher anti-PGL-1 IgM level in the cubital
vein is followed by the rise of the anti-PGL1 IgM titres at the fingertips. In the regression calculation, the regression equation
was obtained: Y (IgM anti-PGL-1 blood
sample from cubital vein) = -7.704+2.944 X
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who live in the house and close contact for
at least 6 months with multibacillary leprosy patients (spouses, parents, or children)
maximum of 3 domestic people. Blood
samples were collected following local
ethics committee approval from Dr.
Soetomo General Hospital and after participants signed their informed consent forms.
A sample of 10 µL of capillary blood
from a vaccinotile / Micro Hematocrit capillary tube/plain (MHC tube) wound on the
fingertips was taken by a capillary micro
tube containing heparin. The blood is
impregnated on Whatman chromatography
paper (Whatman International Ltd,
Maidstone, UK) filter and dried at room
temperature, subsequently labeled and
inserted in a plastic bag. After that, it was
inserted in eppendorf tube, plus 900 µl dilution buffer (PBRT and Skim milk) and filter
paper for 2 hours to get optimum result, followed by Vortex for 5 minutes to dissolve
serum. Dilution of 1: 300 with dilution
buffer is then subsequently stored at a temperature of 2-10°C until the ELISA test time
is carried out. Furthermore, 2 cc of blood
samples were taken from the cubital vein of
household contact of leprosy patients, centrifuged, serum was taken, preserved, stored
at 2-10°C until the ELISA test was performed. IgM anti PGL-1 serology test with
ELISA method: a technique to measure
anti-PGL-1 IgM antibody level, using synthetic antigen NTP-P-BSA particles which
is a combination of synthetic tricaccharides
with BSA (Bovin Serum Albumin). This
antigen is reacted with domestic serum
serum with a certain dilution and is a reaction between specific antibodies (anti PGL1) with synthetic antigens. The result is a
staining reaction read with a spectropho-
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patients with seropositive range between
605 units / ml (cut off for population of East
Java) up to > 5300 units / ml. While the
anti-PGL-1 titer study was conducted in
East Java populations divided into seropositive +1 (605-1,000 u / ml), +2 (1,000-2000
u / ml), +3 (2,000-3,000 u / ml) and +4 (>
3,000 u / ml). Individuals with +3 and +4
seropositivity are potentially become manifest leprosy.9
Until now there has been no research on
the examination of Ig M anti-PGL-1 antibody levels by using capillary blood on filter paper in household contact of leprosy
patients in Outpatient Clinic Dermatology
Venereology, Dr. Soetomo General
Hospital, Surabaya. The aim of this study
was to evaluate the effectiveness of the use
of capillary blood using filter paper as a
substitute for serum samples by proving the
presence of correlation between anti-PGL-1
IgM levels in fingertip capillary blood using
filter paper with serum IgM anti-PGL-1
serologic level from cubital vein blood of
household contact. The benefits of this
study were to obtain a diagnostic SL in
household contact that was simpler and easier to perform by officers in the field, especially in the endemic area of leprosy.

Figure 1. The comparasion titer IgM anti-PGL-1 level from capillary blood sample on filter paper and cubital vein blood samples.

Figure 2. The correlation between titer IgM anti-PGL-1 level
from capillary blood sample on filter paper and cubital vein
blood samples.
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This study supports the detection of SL
by examination of fingertip capillary blood
samples on filter paper because of good
results, relatively cheap with simpler methods than cubital vein blood samples. It
could facilitate large scale serological
screening in the field for detecting SL especially in household contact, early diagnosis
of leprosy, monitoring of treatment outcomes and identification of relapse and
reactions.
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Household contact is an important
determinant of leprosy transmission chain
failure due to potential SL that would potentially be a source of transmission and
become manifest leprosy. Detection of SL
by using Ig M Anti PGL-1 titer with serum
sample has been done by Moura (2008)
Furini (2011) Lobato (2011), and Cabral
(2013), but not much research has been
done for SL detection by using filter
paper.7,10-12 In this study, it has been demonstrated that in household contact of leprosy
patients, the Ig M Anti PGL-1 filter paper is
significantly lower than that of the antiPGL-1 Ig M titles. This corresponds to the
difference in the process of both methods,
namely the use of filter paper obtained less
than directly measuring the titer of the
serum. The lower yield on filter paper is
caused partly by absorption of blood and
followed by blood dissolution, so not all
samples can be dissolved. A study conducted by Prakoeswa (2007) in leprosy patients
showed similar results, Ig M Anti PGL-1
filter paper was significantly lower than that
of IgM Anti PGL-1 in serum (p <0.05).13
Differences between Prakoeswa’s research
(2007) and this study were the mean of antiPGL-1 IgM levels from capillary blood
samples on filter paper (624,73±493,71)
higher than our study (163.31±126.16);
similarly, the mean titer of IgM anti-PGL-1
of the serum samples from cubital vein in
the Prakoeswa’s study (1534,2±1267,95)
was higher than the results we obtained
(473.16±411.26). This corresponds to the
difference in the number of IgM Anti PGL1 circulating in the patient’s blood relative
to the contact persons, which is based on the
difference in the number of M. leprae in the
individual body. Syahputra (2003) reported
that no significant difference in Ig M anti
PGL-1 antibody levels between blood samples taken from cubital vein was then
dropped onto filter paper and serum samples of leprosy patients (p=0.147).14
Differences in the results of this study with
Syahputra (2003) were caused not only by
the different samples used (household contact versus patients), but also on filter paper
method, Syahputra using cubital venous
blood vein, while our research using fingertip capillaries. The use of filter paper from
fingertip capillary drop to replace venous
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blood should be demonstrated by a strong
correlation between them and followed by
the determination of the regression equation
as we have done, where a strong correlation
with 0.941 correlation coefficient is
obtained. Research with different sample
that is using patient of leprosy done by
Prakoeswa (2007) and Yamashita (1999)
also showed the same result that is strong
correlation with correlation coefficient
respectively that is 0.98 and 0.97.13,15 The
advantages of filter paper can be used in
areas with high temperatures and humidity
as in the tropics, and the result is no change
in yields for long enough storage, ie 1 year
at -10-4 ° C. Other factors such as temperature, humidity, length and way of storage
and sample delivery can be said not to affect
the results of the inspection when performed in accordance with the procedure.15
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(IgM anti-PGL-1 capillary blood sample on
filter paper). Using this formula we can
convert the anti-PGL-1 IgM results taken
from the fingertip capillary blood using a
filter paper to determine the anti-PGL-1
IgM titres in cubital venous blood.
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