Guide to diagnosis and management of leprosy
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Introduction

The claim that leprosy is no longer a public health problem
(World Health Organization [WHO] 2005) is wishful thinking.?
In low- and middle-income countries, patients with leprosy
still present regularly at primary healtheare clinics but are
often misdiagnosed and /or neglected, as leprosy services have
been dismantled and specialized healthcare workers employed
in other disciplines.? Similar scenarios occur in high-income
countries where patients are often diagnosed too late, either
because of lack of knowledge and awareness or because of
self-stigma and fear of discrimination, leading to unneeegssary
disabilities and deforrhities.* Leprosy is therefore considered
by the WHO as a neglected tropical skin disease.

A patient with leprosy may present with hypopigmented or
erythematous macules, with nodules or plaques which are skin
coloured, slightly red or hyperpigmented in dark skin. Patients
may even have no visible lesions. The patients may complain of
loss of sensation in the skin lesions or of the hands or feel. They
may have aches and pains in the face or the limbs or mention a
numb, sleepy or ‘dead’ sensation in the affected areas, like ‘ants
running under their skin'.

ltis important to remember that in patients with
hypopigmented, erythematous, papular or nodular lesions,
the differential diagnosis should include leprosy, particularly
in patients in or from endemic areas, as well as pityriasis alba,
vitiligo, autoimmune diseases, neurofibromatosis, lymphoma,
diabetes and bullous diseases.

Diagnosis
Most important is awareness!! There are three cardinal signs:

1. Loss of sensation in a skin lesion.
2. Enlarged nerves.
3. Positive slit-skin smear (5SS).

To make a definite diagnosis two out of the three cardinal signs
are needed. For field settings with limited resources, one clear
sign is acceptable as multidrug treatment (MDT) has minimal
side-effects and outweighs the potential risk of developing
future disabilities.

Loss of sensation: This is tested using a wisp of cotton wool.
Asloss of light touch is one of the first signs in leprosy, it is
recommended not to use a ballpoint or a pin. The area is tested
by touching, not swiping. With closed eyes the patient points
where he or she is being touched. It is important to make sure
the area outside the lesion is tested as well. It is useful to feel
the palms of the hands and the soles of the feet for dryness
because loss of sweating often presents simultaneously with
loss of sensation or may even be detected earlier. Thermal
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sensitivity, using hot- and cold-water tubes, may be tested as
well, but seems less sensitive.

Enlarged nerves: these can be cutaneous nerves or
subcutaneous nerves in the vicinity of skin patches or nerve
trunks. Palpate at least (Figure 1):
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Fig 1. Body diagrams highlighting the anatomical sites of
the palpable peripheral nerves that are relevant to examine
in clinic, Courtesy of R. Hastings and D, V, A, Opromolla.




= posterior auricular nerves (branches of the facial nerve);

- ulnar nerves;

- median nerves;

- lateral popliteal nerves (also called common peroneal nerves);
- posterior tibial nerves.

You can extend to every palpable nerve. Feel for thickness,
consistency and tenderness. Check for sweating, sensory and
motor functions of the nerves. Ultrasound, if available, may
replace palpation. * Simple ultrasound equipment is available
today.

Slit-skin smears: These are performed to detect the

infectious cause of leprosy: Mycobacterium leprae or M.
lepromatosis through microscopy. ® These are intracellular,
acid-fast bacilli (AFB] that have a predilection for cooler areas of
the body (~32°C, e.g. earlobes, chin, buttocks, elbows, knees).
S5Sisarapid, relatively easy and low-cost tool to support the
diagnosis of leprosy. Samples should be taken from the outer
edge of the lesion in macular leprosy and from the centre of a
lesion in papular leprosy. A sample from the earlobes, even
when no visible lesions are present, is always useful.

The smear is taken while squeezing the skin firmly between.
the thumb and index finger (or use a pincer) tonumband

to diminish the bleeding. Maintain pressure and make an
incision into the dermis of about 5 mm long and 2 mm deep.
Only tissue fluid is required, as blood will dilute the number

of bacilli in the smear (Figure 2). The bacilli are counted

and graded according to alogarithmic scale (bacillary index
[BI]). In addition, the percentage of solid bacteria considered

T

Fig 2. Slit-skin smear (555) stained for acid-fast bacilli with
modified Ziehl-Neelsen. Arrows: a mycobacterium left and
globus (clump of dividing bacteria) right.

living (viable) bacilli is estimated (morphological index

[MI]) (Figure 3). It is important to decolorize briefly with 1%
hydrochloric acid (10 seconds) in isopropyl alcohol (as in
Fite-Faraco stain), as opposed to the more widely available 3%
solution, used in the Ziehl-Neelsen stain for tuberculosis (TB).
Mycobacterium leprae and M. lepromatosis are less acid-fast
than M. tuberculosis, rendering the smear false-negative when
using 3% hydrochloric acid. If the preferred 1% hydrochloric
acid is not available, a practical answer may be to dilute the 3%
solution (based on the authors’ experience).

Skin and nerve biopsy: Histopathology can be very helpful in
the diagnosis and classification of leprosy, or in the detection
of leprosy reactions. It is important to take the skin biopsy from
the right place: as with SSS, take the biopsy from the edge of
the lesion in tuberculoid (TT) leprosy and from the centre of
the lesion in lepromatous leprosy (LL) and use similar staining
(Fite-Faraco). Keep in mind that a skin biopsy is taken from
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Fig 3. The bacilli are counted and graded according
to a logarithmic scale (B, bacillary index). In addition,
the percentage of solid bacteria is estimated (M,
morphological index). Morphology S: solid (live): F:
fragmented (h, 1, j: most likely artefacts); G: granular (dead);

Az solid bacterium and B: a granular bacterium. Courtesy of A
Clapasson.

only one area of the body and may not represent the whole
spectrum.

Pure neural leprosy can be diagnosed by a nerve biopsy taken
from a small cutaneous or subcutaneous nerve. From a larger

‘nerve, a fine-needle aspiration can be done for cytology and

bacteriology with polymerase chain reaction (PCR).

- Laboratory tests: These can be of help in the diagnosis and

classification of leprosy. Another way to detect bacilliin a
smear is through PCR. This is a more sensitive technique

than the AFB staining technique, ® but may still be negative

in patients with paucibacillary (PB) leprosy. SSS and
immunological (serology and techniques to detect cellular
immunoreactivity)” and molecular (PCR) techniques are useful
in the diagnosis of multibacillary (MB) leprosy, in the follow-up
and in the detection of relapses.

The antibody titre against phenolic glycolipid 1 (PGL-1), a cell
wall species-specific glycolipid, is a useful test in MB leprosy.
However, this test may be positive in contacts and negative in
PB leprosy. It helps to classify leprosy into PB and MB, and it
can be used to follow the effect of treatment in patients with
MB and to detect relapses.® It is extensively used in Brazil

and several programmes elsewhere. The value of the recently
introduced antibody test with synthetic LID-1 seems to add
little additional information,

Leprosy remains a clinical diagnosis: the clinician should take
everything into account, particularly the clinical symptoms, to
make the diagnosis and classification.

The clinical spectrum of leprosy is determined by the
host immune response

Itis the cell-mediated immunity (CMI) that determines the
clinical spectrum of the disease in patients who develop
leprosy. The Ridley-Jopling scale is useful to stratify according
to CMI and to predict complications (Figure 4).° It consists of
the polar tuberculoid (TT) form at one end of the spectrum
(Figure 5a, b), consisting of a single well-described skin lesion
or an enlarged nerve without detectable bacilli and a high CMI
against M. leprae/lepromatosis antigenic determinants, and
on the other side of the spectrum the polar lepromatous (LL)

Continued overleaf...
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Guide to diagnosis and management of leprosy...continued

BORDERLINE

INDETERMINATE

THE SPECTRUM OF LEPROSY

(Ridley- Jopling Classification)

Fig 4. Ridley-Jopling scale stratified according to cell-
mediated immunity. Courtesy of . L. Leiker.

Fig 5. Tuberculoid (TT) leprosy; a single well-described
lesion with a healing centra. (a) A still slightly
hypopigmentad centre. (b) The centre heals so guickly
that the rim has disappeared, and the centre stays skin
coloured. (a) Courtesy of D. L. Leiker,

leprosy with nodules and /or plaques (Figure 6a, b}, with more
or less symmetrically enlarged nerves or only an infiltrated
skin with numerous bacilli and a lack of CMI against M. leprae/
lepromatosis antigenic determinants. Lepra bonita (also
referred to as beautiful leprosy) is a rare form of LL leprosy in
which the skin is diffusely infiltrated so that natural wrinkles
disappear, and the skin becomes shiny (Figure 7). These polar
groups are stable and do not change classification.

In between these polar groups are the borderline groups,
comprising most patients. Patients in this group may change
their classification. They may ‘upgrade’ (become more
tuberculoid) or ‘downgrade’ (become more lepromatous).
This may occur without many symptoms or with symptoms
during a ‘reaction’. Borderline tuberculoid (BT) (Figure 8)

has predominantly tuberculoid features and borderline
lepromatous (BL) (Figure 9a, b) has predominantly
lepromatous features. Between these two types is a small group
of mid-borderline (BB} leprosy (Figure 10). These patients
typically have dome-shaped and /or punched-out skin lesions
in which the cenlre is not invalved. The involved border may
be wavy. In some patients it is not possible to classify the
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Fig 6. Lepromatous leprosy (LL). (@) Infiltrated plaques;
(b) nodules.

type of leprosy when the
lesions are clinically and
histologically indeterminate
(indeterminate leprosy [IL]).
IL (Figure 11) is either an
early stage of the disease,
which usually resolves on its
own, Or may progress into
one of the types described
in the Ridley-Jopling
classification, depending
on the development of the
CMIL. Another challenging
group to classify is pure
neural leprosy in which
there is no involvement of
the skin. The frequency

of this type can vary from
1% to 10%, depending on
the geographical area and
awareness of clinicians.

Fig 7. Lepra bonita. The skin
is shiny and the patient looks
much younger than they are.
There 15 hardly anything to
see, only with palpation yvou
may feel some induration.

For practical purposes in
the field, the WHO has




classified leprosy inlo
two groups based on the
number of skin lesions:
PB leprosy includes

one to five skin lesions
and a negative SSS; MB
leprosy is classified as six
or more skin lesions, or
with nerve involvement
(pure neuritis, or any
number of skin lesions
and neuritis), orwith a
positive SSS irrespective
of the number of lesions. *
Although thisisavery
practical approach,
several reports have
shown that by just
counting lesions, up

Lo 30% of patients are
incorrectly classified as
PB and therefore under-

treated. 19 Fig 8. Borderline tuberculoit (BT)

leprosy; the rim edge is streaming
and there is central healing. There
are satellite lesions.

It must be emphasiﬁed
that leprosyis an

Fig 9. Borderline lepromatous (BL) leprosy. (a) Mm-imal
somewhat coppery lesions that may have loss of sensation
(arrow). (b) Small papules in colder areas, particularly the

ears.

Age group Drug
Adult Rifampicin
Dapsone | 100mg daily

Clofazimine
Children: 10-14 years old Rifampicin

Dapsone 50mg daily

E Clofazimine
| Children: <14 years old | Rifampicin
| or <40 kg '

apsone

| Clofazimine

MB, mul'fibacillar;: PB, paucibgcillary_'

| 2mg/kg daily

infectious disease leading to
an immunological disease
and when not treated
properly leads to deformities
and disabilities.

Treatment

MDT consistsof a
combination of two or three
drugs depending on the type
of leprosy. MDT is widely
available and effective and
provided free of charge
through the WHO. However,
monthly drug pick-ups may
be a financial burden for
some patients, threatening
drug compliance.

PB leprosy: 600 mg
rifampicin once monthly for
6 months under supervision
and daily 100 mg dapsone,

“unsupervised. The dose is for
a 60 kg patient. To be allowed

to discontinue the treatment
six supervised monthly doses
should be given in 9 months
(Table 1).%

MB leprosy: 600 mg
rifampicin and 300 mg
clofazimine once monthly
under supervision and
100 mg dapsone and

50 mg clofazimine daily,
unsupervised. The WHO
guidelines advise that 12
supervised monthly doses
should be given within an
18-month period.® The listed
dosages are for patients
weighing 60 kg or more
(Table 1).

- Dosage and frequency

600mg once a month

300mg once a month, 50mg daily

450mg once a month

150mg once a month, 50mg daily

| 10mg/kg once a month

6mg/kg once a month, Img/kg daily

Fig 10. Mid-borderline (BB)
leprosy. Typically round and
gyrate lesions with uninvolved
centre and small dome-shaped
nodules. Courtesy D. L. Leiker.

A 54y
Fig 11. Indeterminate leprosy.
Hardly any hypopigmentation
visible. There may be or may
not be a minimal loss of
sensation. Over time, unlike
pityriasis alba, the lesions do
not change place but may
enlarge or resolve.

Duration (months) |

PB MB
5]
12 |
|
()
12
6
12

Continued overledf. ..
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Guide to d:agnosw and management of Ieprosy...contmued

At present, the WHO is considering uniform MDT (UMDT),

a 6-month treatment package for all leprosy classifications

(PB and MB), including all three forementioned drugs. The
advantage would be that in field settings a distinction in the
type ofleprosy is no longer needed and undertreatment is
prevented. However, this strategy is questioned as many
patients will unnecessarily receive clofazimine causing
side-effects, e.g. hyperpigmentation that may increase
stigmatization and discrimination. At the same time, UMDT is
considered too short for treating MB leprosy. Patients will be at
increased risk of developing reactions consequently leading to
arise in disabilities and deformities.

MDT has proved to be sturdy; the relapse rate has been very
low, # although in MB Jeprosy, relapses may occur 6-10 years
after treatment release and most studies have limited follow-
up. ' Overall, MDT is relatively safe and well accepted. Dapsone
may cause (severe) haemolytic anaemia in patients deficient

in glucose-6-phosphate dehydrogenase (G6PD).** Asian
populations (e.g. China, Thailand, Nepal, Indonesia) have a
higher risk of developing dapsone hypersensitivity syndrome,

a drug reaction with eosinophilia and systemic symptoms
(DRESS), which is associated with HLA-B*13:01. 515 Itis . ..
important to discuss the most common side-effects with
patients, prior to MDT initiation,

In patients intolerant of either dapsone or clofazimine, two
drugs (one of which is rifampicin) are used as in many settings
alternative regimens are not available or affordable.

Alternative combinations like rifampicin, ofloxacin and
minocycline (ROM) are suggested to give equivalent outcomes
in the treatment of leprosy, although some studies have
reported it to be less effective than MDT. 16-18

Recurrence: After treatment the disease may recur because
of undertreatment, drug resistance, persistence or new
infections. In general, the recurrent episode is sensitive to

the original MDT, but resistance to dapsone, rifampicin and
otloxacin has been demonstrated for which PCR testing is
available ' Resistance to clofazimine is never convincingly
proven. In cases of resistant M. leprae, depending on the type of
resistance, the WHO recommends MDT with three drugs, as in
Table 2, and potentially, in the future, bedaquiline.?*?'Before,
during and after MDT immune reactions and nerve damage
may occur. These will be discussed in a follow-up paper.

Resistance type —te— =
First 6 months (daily)

Levofloxacin 500mg + minocycline 100mg
+ clofazimine 50mg

Rifampicin | o

resistance Levofloxacin 500mg + minocycline 500mg
+ clofazimine 50mg

Rifampicin Clarithromycin 500mg + minocycline 100mg

plus ofloxacin + clofazimine 50mg

| resistance

Of note I_evoﬂoxccm 500 mg ofloxacin 400 mg cmd mo><|f|oxacm 400 mg may be mterchaﬁged depending

on resistance profiles and availability.
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