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Introduction: Leprosy is a chronic infectious disease caused by Mycobacterium leprae that
causes damage to the peripheral nerve, particularly Schwann cells. Treatment is useful only
to kill bacteria but not to recover peripheral nerve damage. However, early detection of
peripheral nerve damage is necessary. We examine P-75 neurotrophin (P75N'%) as an
indicator of peripheral nerve damage in leprosy with the Semmes—Weinstein monofilament
(SWM) test as the comparison.

Methods: This study uses a quantitative analytic observational study approach with cross-
sectional design, conducted at Kediri Leprosy Hospital, Malang, East Java, Indonesia. All
leprosy patients had a clinical examination and bacterial index to classify leprosy and then
the SWM test to examine the presence of neuropathy in the palms and feet. P75N™®
examination uses venous blood samples. An independent 7-test was used to compare the
SWM and P75 scores based on the type of leprosy, and then the Spearman correlation test
was used to determine the correlation between SWM scores and P75 levels.
Results: In this study, SWM scores on the soles of the foot and palms and the P75N'™™
levels were higher in the PB group compared with MB (p<0.05). Also, a significant positive
correlation was found between P75™™ and the SWM scores on the palms of the hand
(r=0.864; p=0.000) and the soles of the foot (r=0.864; p=0.000).

Conclusion: There is a strong positive correlation between P75 levels and SWM scores,
so P75NTR Jevels are very likely to be a marker of neuropathy in leprosy, but further studies
are still needed to examine the specific role of these biomarkers.
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Introduction

Leprosy is a chronic infection caused by Mycobacterium leprae bacteria that
causes damage to the skin and peripheral nervous system (nerves outside the
brain and spinal cord), skin, nasal mucous membranes, testicles, and eyes. This
disease develops slowly (as early as 6 months and as late as 40 years) and can cause
lesions on the skin and make secondary disability."* According to the World Health
Organization (WHO), leprosy is one of the 20th neglected tropical diseases that
require special world attention.® Leprosy is also known as “The Great Imitator
Disease” because its manifestations are similar to many other skin diseases such as
fungal skin infections so people rarely realise that they have leprosy.*
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The prevalence of leprosy in the world is still quite
high. The WHO noted that in 2014, 213,899 new cases of
leprosy were detected worldwide, with the highest cases in
the Southeast Asia region with a total of 154,834 cases.’
Indonesia is ranked as the third country of leprosy ende-
mic after India and Brazil. East Java is one of the endemic
areas of leprosy in Indonesia. Meanwhile, according to the
in 2013,
persons with leprosy in Indonesia were in East Java and

Ministry of Health Survey one-third of

equivalent to 5620 patients (14% were experienced by
children disability).  Also,
September 2014 there were 5622 new cases identified.®

with  permanent until

M. leprae impairs the peripheral nerves of the human
body. Depending on the damage to the peripheral nerves,
peripheral nerve function disorders will occur such as sen-
sory, motor, and autonomic. In general, if there is damage to
nerve function that is not handled appropriately and precisely,
defects will occur to a more severe level.”® Damage to
sensory function results in numbness in the palms and feet,
and injuries can occur easily. The cause of this neuropathy is
because macrophages fail to phagocyte M. leprae in the body,
which damages the nervous system so that the nerve cannot
provide signals between the brain and other body parts.”'°

A simple method to assess sensory nerve function in
leprosy is using the Semmes—Weinstein monofilament
(SWM) test, which is an examination with a monofilament
tool to assess sensations on the soles of the feet and palms, by
applying gentle pressure using a monofilament placed in the
soles of the feet and palms for 3 seconds until sensation is felt
on the examination region. Every person without sensory
nerve impairment should be able to feel the monofilament
test. If the pressure is not felt in at least four of the ten
predefined areas, then it can be assumed that neuropathy
due to leprosy is present.'"'? The monofilament can be
used as an early detection tool for nerve function disorders,
which is an effort to prevent disability of people with leprosy.
One of the earliest signs of impaired nerve function is loss of
sensation in the palms and feet.

Recently, P-75 neurotrophin (P75N'™®) has emerged as
a potential target for the pharmacological control of neu-
rodegenerative diseases. Based on previous research by
Dechant et al, P75N™ plays a role in the regulation of
neural plasticity, promotion of neurogenesis in adults, and
increases expression in neurons, macrophages, microglia,
astrocytes, and Schwann cells in response to lesions and
neurodegenerative diseases.’

Also, at this time, assessing disability in leprosy still uses
qualitative examinations such as the VMT (Voluntary

Muscullari  Test), SWM and WHO Disability

Assessment, but because of the qualitative examination an

test,

inter-observer variation on interpretation will always be
found.® To date, there is no quantitative examination that
can be used to assess disability in leprosy patients. Because
of the potential of P75™™ in nerve cell regeneration and as
a marker for damaged peripheral nerves, hereby the study
aims to evaluate the correlation of the SWM test with P75N %

as a marker of peripheral nerve damage in leprosy patients.

Methods
Study Design

This study uses a cross-sectional survey design. The popu-
lation of this study was patients with leprosy at Kediri
Leprosy Hospital, East Java, Indonesia from July 2017 to
August 2017. Data collection is done by examining the
SWM test by a dermatologist expert in tropical skin dis-
ease. The monofilament is placed on the feet and
palms using monofilament threads for 3 seconds; if the
pressure is not felt, then it can be assumed that neuropa-
thies due to leprosy are present. The inclusion criteria in
this study were any type of leprosy patient multibacillary
(MB) or paucibacillary (PB) that underwent therapy for
less than 1 year. Exclusion criteria from this study were
patients with leprosy reaction, psoriasis vulgaris-rosacea,
steroid treatment for more than 7 days, atopic dermatitis,
and other chronic medical diseases besides leprosy.

Tools and Laboratory Assessment

SWM test thread 0.2 g (white) was used to assess neuropathy
on the palm and SWM test thread 2 g (blue) to assess
neuropathy on the foot. Venous blood was taken as
a sample for P75N'™ assessment. The human P75N™R
ELISA kit from Bioassay Technology Laboratory was used
in this study. Monofilament examination is done at 10 points
on each palm and foot (Figure 1), scored using binary num-
bers (0 means being able to feel the monofilament at the
examination point; and score 1 means being unable to feel the
monofilament at the examination point), a higher score indi-
cating more severe neuropathy, and the average score for
hand and sole of the foot was used for comparison. Scores
will vary from 0 to 10 at each location examination, and
a higher score indicates more severe neuropathy.

Statistical Analysis
Statistical analysis in this study uses SPSS version 22.0 for

Windows (IBM Corporation, Armonk, NY, USA).
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Figure | Monofilament test points for examination.

A correlation test was used to evaluate correlation between
the SWM score and the P75NR level. Meanwhile, an
independent f-test was used to compare the SWM score
and P75N™® level based on leprosy type. All data are
considered significant if p<0.05.

Results

The study involved 33 leprosy patients, 21 were MB type
(63.6%) and 12 were PB patients (36.4%). We found there
was a significant difference in SWM scores in PB-type
leprosy compared with MB-type leprosy (5.5 vs 0.85;
p=0.001). This shows that PB-type leprosy has a higher
SWM score compared to the MB type, which means it has
more severe neuropathy on the palms in the PB leprosy
group (Figure 2).

Similar findings were also found in the difference on
the SWM foot region. PB-type leprosy has a higher
SWM score compared to MB-type leprosy, indicating
that neuropathy in the sole of the foot is more severe
in PB-type leprosy compared to MB-type leprosy
(Figure 3).

Comparison of P75N™® levels between MB and PB
leprosy shows that PB leprosy has higher P75N™® levels
compared to MB (40.09 ng/mL vs 32.65 ng/mL; p=0.001)
(Figure 4). Also, we found a significant strong positive
correlation between P75N™® levels on the score for
theSWM test on the palm of the hand (r=0.864; p=0.000)
and soles of the feet (r=0.864; p=0.000) (Figures 5 and 6).
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Figure 2 Average SWM score on leprosy patients’ palms between MB and PB
types of leprosy.
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Figure 3 Average SWM score on leprosy patients’ feet between MB and PB
types of leprosy.
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Figure 4 Comparison of P75N™® levels between MB and PB leprosy patients.

5NTR value will be

This shows that an increase in the P7
followed with an increase in the SWM score. This can be
interpreted as a description of the more severe neuropathy

when higher P75N™ levels were found.
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Figure 5 Correlation between P75NTR levels with SWM scores on the palms.
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Figure 6 Correlation between P75NTR levels with SWM scores on the feet.

Discussion

Peripheral nerve damage in leprosy patients is caused by
infection with the bacterium M. leprae itself or the leprosy
reaction. Sensory nerve damage occurs earlier than motor
or autonomic nerve damage. Impaired touch sensation is
one indicator to determine the level of disability of leprosy
patients according to WHO criteria.'*'

M. leprae attacks macrophages, the cellular immune
system, and the peripheral nervous system. The hypothesis
of nerve damage mediated by the immune system is
thought to be caused by the release of pro-inflammatory

cytokines, including TNF-a, IL-6, and IL-1p by

monocytes or macrophages. P75N™R

can regulate mono-
cyte/macrophage chemotaxis and induce nerve cell heal-
ing. The ability to interact with all Trk receptors, sortilin,
and Nogo receptors allow P75N™® to control many signal-

NTR
5

ing pathways. The roles of P7 that have been found in

neurogenesis, growth regulation, synaptogenesis, and
renewal of unwanted synapses make it the center of
major signaling to promote nervous system healing.

In leprosy patients, the change in expression of some
neurotrophins is related to the loss of nociceptive sensations
in the initial phase. Association between nerve dysfunction
in clinical tests and skin morphological changes in any type
of leprosy has been well established. Based on previous
studies, the lack of neurotrophins such as nerve growth
factor (NGF) plays a role in the development of peripheral
neuropathy, including in patients with MH and diabetes.*'®
In addition, a decrease in endogenous levels of NGF, NT3,
and TrkA in skin lesions in leprosy has been reported.'®!”
This indicates that the imbalance of neurotrophic factors
plays a role in the disruption of peripheral nerve cell regen-
eration after nerve cells damage MH patients."”

In this study we found a strong positive correlation
between P75N™ levels and SWM scores. Based on the
WHO classification, leprosy is divided into two types, mul-
tibacillary and paucibacillary type. Pausibasiler (PB)-type
leprosy occurs if the immune system is still able to fight
M. leprae slightly; as a result, only a few bacteria
multiplications were found.'>2° In the PB type of leprosy,
macrophages try harder to phagocytose M. leprae, and
induce higher pro-inflammatory cytokines such as TNF-a,
IL-6, and IL-1f in the peripheral nerves, thereby inducing
an increase in the amount of regulating P75™"®. Therefore,
neural apoptosis in the PB type of leprosy is also more than
in the MB type of leprosy.'®'® The occurrence of nerve
apoptosis in large numbers will also be followed by a high
SWM score due to more severe neuropathy. A better immu-
nology response might be an explanation for the PB type of
leprosy compared to the MB type of leprosy having higher
SWM scores and P75 Jevels due to the higher amount of
nerve apoptosis in PB-type leprosy.'®!”

Thus, the number of nerve cells damaged or killed by
M. leprae will automatically get a reaction to give signals
to the body to activate pro-NGF activity. This activity will

certainly activate P75N'R

so that the blood circulating
level of P75N™® will increase, so it can be used to detect
nerve damage. Therefore, the amount of P75N™® that
appears can be an indication that there is severe nerve

damage due to M. leprae bacteria.”**?
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High numbers of nerve cells damaged by M. leprae
will automatically trigger signals to activate pro-neural
growth factor activity. This activity will certainly activate
P75N™ and increase its circulating level in blood and
could be detected as a marker of nerve damage.

NTR
5

Therefore, the amount of P7 that appears can be an

indication that there is severe nerve damage due to
M. leprae bacteria.>'’

Because this study is only a cross-sectional study, it is
only able to provide a significant positive correlation between
P75N™ on the SWM score, but has not been able to explain
in detail the role of P75N™ on neuropathy in leprosy, so
further research is needed to prove the causal relationship of

P75N™ on the mechanism of leprosy neuropathy.
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