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Samenvatting
Het artikel geeft een overzicht van lepra, zoals deze zich bij kinderen voordoet. De klinische manifestaties, de etiopathologie en de reacties worden besproken. Het artikel behandelt de diagnose en de therapie.

Introduction

The changing attitude of WHO, governments and donor agencies towards leprosy control has resulted in a further dismantling of the vertical leprosy services. These services are then either combined with t.b. control or integrated into the general health services. As a result, the care for the individual patient decreases. It is hoped however, that as the number of health workers responsible for leprosy treatment increases, the chance that patients with leprosy will be diagnosed early will increase too, provided the health workers have knowledge of and experience in treating leprosy. This knowledge and experience must be sustained and there is the crux.

As a sizeable number of the leprosy suspects are children, this paper was written in order to increase the awareness among pediatricians and general health workers of this problem. (
Leprosy is an infectious disease caused by an intracellular acid-fast bacterium: Mycobacterium leprae. In 1873, Armauer Hansen was the first to describe the bacterium as the cause of leprosy. However the trias of Koch is still not fulfilled. It has not yet been possible to infect someone willfully with M. leprae, although anecdotal reports show infection after tattooing and following the skinning and cleaning of infected armadillos for the cooking pot.

Clinical spectrum

The clinical manifestations of leprosy are various, but it has been possible to classify the patients along a clinical spectrum. This was most neatly done coincidentally, but independently by Ridley and Jopling in the U.K. and by Leiker in The Netherlands in 1966. The classification is based on the Cell Mediated Immune response (CMI) of the patients against M. leprae (fig. 1). On one side of the spectrum, the tuberculoid (TT) leprosy patients present with a relatively high CMI towards M. leprae, with one or a few well defined hypopigmented or erythematous patches, usually with central healing and loss of sensation in the patch, and/or with an enlarged peripheral nerve. M. leprae is not detectable (fig. 2). On the other side of the spectrum, the lepromatous (LL) leprosy patients present with a complete tolerance to M. leprae and without a detectable CMI against the organism. These  patients are actually teeming with bacteria; they present the perfect culture medium. The bacteria may be present anywhere in the body with the central nervous system (CNS) as a possible exception. The lepromatous patients may show minimal hypopigmented or erythematous patches, ill-defined and with sensation still present. However they may show glove and stocking anaesthesia with symmetrically enlarged peripheral nerves. They also may show nodules and plaques, skin colored or hyperpigmented or, show only a diffuse infiltration (fig. 3). There may be loss of eyebrows (madurosis) and a more or less generalized diminished sweating. Between these two poles of the spectrum, the borderline leprosy group is found, encompassing most of the patients. The clinical range is from borderline tuberculoid (BT) leprosy with a few asymmetrically distributed, well defined tuberculoid patches (fig. 4ab) and a few enlarged nerves, to borderline lepromatous (BL) leprosy with symmetrically distributed hypopigmented or erythematous macules and/or papules and nodules. The latter are mainly located on the colder parts of the body (fig. 5ab). In the middle of the spectrum is a very unstable group, mid-borderline (BB) leprosy having lesions with an immune area (the center of the lesion is not involved) and with typical dome-shaped elevated small plaques (fig. 6ab).

In the borderline range, patients may up- or downgrade (c.q. change their classification within the spectrum). Upgrading indicates that the patient develops more tuberculoid features, downgrading more lepromatous. In upgrading leprosy the bacterial load diminishes and in downgrading the bacteria multiply. In a downgraded patient, a few patches may show loss of sensation whereas the new lesions do not. In an upgrading patient new tuberculoid lesions may appear or lesions may become atrophic (heal).

Up- and downgrading occurs either unnoticed or is accompanied by a reactional phenomenon called Reversal Reaction (RR), in which an enhanced CMI toward M. leprae antigenic determinants may cause irreversible nerve damage.

Indeterminate leprosy comprises  a special group of leprosy patients having one or two slightly hypopigmented or erythematous macules (fig. 7ab) with or without detectable loss of sensation or loss of sweating. The biopsy may show a single bacterium or a minimal lymphocytic infiltration in a dermal nerve. The diagnosis is difficult to establish and some leprologists consider it to be an early, transient form of either MB or PB leprosy which either may heal (over 80%) or become frank MB or PB leprosy.

For operational purposes the leprosy spectrum is simplified to paucibacillary (PB) and multibacillary (MB) leprosy. PB leprosy patients are Indeterminate, TT and BT leprosy without M. leprae in  skin smear or biopsy. MB patients are BT, BB, BL and LL patients with M. leprae in smear or biopsy. Because in many control programs the smear services are unreliable, these programs have to resort to very simple clinical criteria. Some classify all patients with 5 or less lesions paucibacillary, others those with 3 or fewer lesions. The remaining patients are then classified MB.

Leprosy in children may be present as early as 3 months after birth. Usually, depending on the endemicity of leprosy and socio-economic circumstances, leprosy manifests itself after the age of 6 years. An important reason for this is that the incubation time appears to be between 2 and 5 years. Most children, when diagnosed early, show indeterminate leprosy or leprosy with borderline features, mostly tuberculoid (fig. 8abc). Since PB leprosy needs only a few bacteria to show clinical symptoms,  the clinical manifestations of tuberculoid leprosy develop earlier in life than those of lepromatous leprosy. Lepromatous leprosy, when it develops in children, seems especially confined to the head and the extremities, i.e. the colder parts of the body (fig. 9ab).

Mode of  infection
The mode of infection is still a point of discussion.  Most leprologists no longer consider the skin of great importance as the port of exit or entry of  M. leprae. They consider leprosy to be an airborne disease having a transmission pattern similar to that of tuberculosis, in which infectious patients or carriers discharge bacteria from the nasal mucosa. As port of entry, the respiratory tract has been suggested, with the nose playing a central role.

It is still not known however, why somebody does develop leprosy and others do not (fig. 10). An innate immunity has been proposed for some of the infected persons, but for the majority the CMI seems to be of crucial importance. For a short period of time, it was thought that the HLA-DR loci were the decisive factors, but this soon was refuted. Later, it was shown that the HLA-DR phenotype had some influence on the type of leprosy which develops after infection but had no influence on whether or not someone develops leprosy.

It has been suggested that the port of entry of M. leprae antigenic determinants into the immune system could be of importance, supported by a concept assuming a peripheral and a central lymphome compartment. A stimulus via the skin and the draining lymphnodes (peripheral compartment) leads to a stimulation of the CMI. A stimulus via the nerve directly into the peripheral blood/spleen (central compartment) leads to an immunosuppression, a tolerance. More recently, it has been suggested that  exposure to antigens in the nasal mucosa may lead to an immune tolerance. This is even more interesting when one realises that in an endemic community 10% or more of the people may harbour M. leprae DNA in their nose swaps. Even visitors from non-endemic countries working for a period of time in a leprosy hospital have been shown to have transient positive nose swaps.

It has been established that M. leprae is able to survive for several weeks (2-4) in the environment, especially under moist conditions. Such conditions exist in and around living quarters in many of the endemic countries. In most of these countries, noses are cleaned by blowing one nose exit while closing the other. The mucus will partly disperse but most of it, together with M. leprae  reaches the ground. Here toddlers sit and play. 

Because children are in the process of immunological adaptation to their physical environment they are prone to itching. They easily scratch themselves, after contact with insects and other parasites, thus introducing M. leprae from the soil via their nails into their skin, enhancing the CMI. In the meantime, the contact with M. leprae discharging family members and visitors may be of a direct nature. These discharge the M. leprae in an aerosol. The bacterium may then enter the nasal mucosa of the child, inducing tolerance.

It may be theorised that the balance between these two stimuli, skin versus nasal mucosa, modified by HLA-DR loci and previous encounters with antigenic determinants similar to those of M. leprae on other micro-organisms, could be of decisive influence on the outcome of the infection, tuberculoid versus lepromatous.

Diagnosis and classification

Awareness is the most important factor for the diagnosis of leprosy. When a child lives or has lived in a leprosy endemic country, leprosy must always be considered in the differential diagnosis of a hypopigmented or erythematous patch or a papular or nodular eruption. The same certainly applies for each condition accompanied by peripheral nerve function impairment.

In children, hypopigmented or erythematous patches are frequently seen. An important feature of a leprosy lesion is that it does not itch but shows loss of sensation to fine touch. This can be tested by means of  a piece of cottonwool made to a fine thread (fig. 11). The skin should not be stroked but touched with the cotton wisp. The sensation in the patch is then compared with the sensation of the surrounding normal skin by asking the child to point where he was touched. This can be done as a game in which the child keeps his eyes closed. It is remarkable how sensitive this investigation is. Established loss of sensation makes the diagnosis “leprosy” very likely, especially when an enlarged nerve can be palpated. It may not be possible to test the sensation in very young children. The absence of sweat in a skin lesion after “running”, sun bathing or exposure to heat may then be a helpful diagnostic tool (fig. 12). 

One should be aware that in the face, where hypopigmentation most frequently occurs, loss of sensation occurs late, if it occurs at all. Often, patches of pityriasis alba are present in the face (fig. 13). These can be differentiated from leprosy by carefully describing the size and place of each lesion, and requesting that the child be brought back in 3 months. By then, a pityriasis alba spot has most likely disappeared or changed place. A leprosy patch will remain in exactly the original spot and may have enlarged. However, the evolution of leprosy at this stage is usually slow. Be alert for a hypopigmented patch which suddenly becomes inflamed. This is a sign of danger: a reversal reaction may be imminent! A RR in the face often leads to lagophthalmus (fig. 14) and loss of corneal sensation. This may result in blindness.

Nerves which can be inspected and palpated are the cutaneous nerves in the immediate vicinity of a patch (fig. 15): the great auricular, the ulnar, the median, the radiocutaneous, the lateral popliteal and the tibial posterior nerves. Enlarged nerves herald leprosy. Tender nerves may be a sign of reaction and warrant immediate action. Inexperienced examiners should learn to palpate at least the ulnar (fig. 16), the radiocutaneous (fig. 17) and the great auricular nerves (fig. 18).

When a child has nodules or papules, which are skin coloured and firm on palpation, leprosy should be suspected, especially when these are symmetrically distributed on the colder parts of the body, such as ears (fig. 19), nose, cheeks, elbows, buttocks and knees. A skin smear or biopsy should be positive for M. leprae (fig. 20). The presence of enlarged nerves may be helpful. Improper closure of an eyelid and dry spots on the skin of palms or soles may also indicate leprosy and warrant further investigation. The same –of course- applies in the case of lagophthalmus, claw hands, drop feet, and painless blisters (fig. 21) and ulcers, but then severe damage has already occurred.

Classification may be difficult for the average health worker. In short, paucibacillary features are: loss of sensation in a well defined patch with central healing. The patches are few (less than 3-5) and asymmetrically distributed. Multibacillary features are: papules and nodules and/or ill defined patches with a symmetrical distribution. In particular, small papules may be present along the ears; the earlobes may be swollen and sometimes a lateral madurosis (loss of eyebrows) is present; skin smears are positive. Nerves are symmetrically involved and enlarged (fig. 22).

Laboratory tests

There are no laboratory tests sensitive enough to replace an expert leprosy worker. Serology, especially against phenolic glycolipid I, can be used for the follow-up of an individual multibacillary patient during treatment, in the same way as the BI (logarithmic representation of the count of acid fast bacteria in an for AFB stained skin smear) is used. Serology may be positive in contacts and negative in PB patients. PCR and Nasba may detect M. leprae DNA and RNA in all untreated MB patients but often do detect them in PB patients.

Skin tests, in particular the well known lepromine test, may be of assistance in the classification, being positive in tuberculoid and negative in lepromatous patients. However, it can be positive in leprosy contacts and even in leprosy non-contacts. The same applies for laboratory tests such as the Lymphocyte Transformation Test.

Histopathology is an important and sensitive diagnostic tool, but still the experienced physician remains the “golden standard”.

Diagnosis of reactions

The recognition of reactions is of utmost importance since it are these reactions in particular that may lead to permanent nerve damage and functional impairment. Two reactions may occur: an RR, a typical Gell and Coombs type IV immune reaction, and an Erythema Nodosum Leprosum (ENL) type of reaction, caused by the formation of immune complexes within the tissues (Gell and Coombs type III immune reaction).

An RR can be suspected when a lesion becomes more inflamed, becoming red and swollen, and enlarges (fig. 23). New patches may appear, especially in MB leprosy. In these patients acro-oedema may also occur (fig. 24). Nerve lesions may manifest themselves with increasing loss of sensation and strength. Patients may complain of neurological pains. Nerves may enlarge, becoming palpable and tender (fig. 25).

ENL does not happen frequently in children. It is a reaction that occurs mainly in MB patients with a established leprosy infection of longer duration. It may be a generalised reaction accompanied by fever and discomfort. The patient is usually ill and shows painful erythematous or skin coloured papules and nodules which are tender on palpation (fig. 26). The lesions are most commonly situated on the extremities and in the face. ENL, being a generalised disease, may also show neuritis, lymphadenitis, arthritis, orchitis, iridocyclitis (cave glaucoma), glomerulonephritis and hepatitis. Even peritonitis has been observed. Each of these symptoms may occur separately or in any combination (fig. 27). ENL is often an episodic phenomenon (fig. 28). It occurs and abates apparently spontaneously. When it becomes chronic, the possibility of a simultaneously occurring tuberculosis infection should be considered and excluded.

Both reactions may occur before anti-mycobacterial treatment, during treatment and even after treatment, when a patient is bacteriologically cured but is still immunologically active. 

Anti mycobacterial treatment

Until recently two types of treatment regimes were given, one to PB patients and the other to MB patients. The results of these regimes were excellent; hardly any relapses occurred.

Paucibacillary leprosy patients should receive 6 monthly dosages within 9 months, for an adult 600 mg rifampicine once monthly supervised and 100 mg dapsone daily, unsupervised. Children should be dosed according to their weight 150, 300 or 600 mg rifampicin and 10, 25, 50 or 100 mg dapsone.

Multibacillary leprosy patients receive in addition 300 mg clofazimine (LamprenR) under supervision once monthly and daily 50 mg clofazimine unsupervised. Twenty-four monthly doses should be given within 36 months.

Last year (1998) WHO recommended a single dose treatment for Single Lesion Leprosy consisting of rifampicine 600 mg, ofloxacin 400 mg and minocycline 100 mg (ROM-treatment). This treatment should be adjusted according to the age and weight of a child.

Single Lesion Leprosy is often seen in children. It heals without treatment in over 80% of the cases. It is frequently indeterminate leprosy which, when it does not heal and is left untreated,  may go into frank tuberculoid or lepromatous leprosy. Whether this single dose treatment will be effective for the non-self healing Single Lesion Leprosy has not been properly established. Some doubt may be warranted.

At present, the WHO also advises treating MB patients with only 12 monthly dosages. This recommendation has been strongly opposed by leprologists. They fear relapses, especially in patients with a high number of bacteria, and more severe reactions after the discontinuation of treatment. It  is therefore advisable to treat only those MB patients who have few bacteria (low BI) with this shortened course of treatment and none of the others. Children have a long life ahead of them!

Treatment of reactions

When an RR occurs, prednisolon has to be added to the anti-mycobacterial treatment; this should be prescribed in a dose of 0,5 mg per kg bodyweight in a single daily morning gift. Some may argue that steroids are a dangerous treatment, but one should realise that, if left untreated, an RR may lead to lifelong disability, which does not occur when the RR is properly treated. When the reaction settles, the prednisolon treatment can be tapered off  assessing the nerve function regularly. Treatment should, for at least for 3-6 months, remain above 0,25 mg/kg (fig. 29). Thereafter it can be tapered off further while again carefully observing the nerve function. Voluntary Muscle Testing (VMT) and graded bristle testing (ST) are extremely useful instruments for this.

It must be noted that an RR often occurs after the discontinuation of the antimycobacterial treatment. This is probably due to the discontinuation of dapsone which has immunosuppressive properties. A reaction occurring after treatment should also be treated with steroids. The reaction is either an auto-immune reaction against antigenic determinants on the patients’ own tissue which are identical to those of M. leprae, or a reaction against remnant M. leprae antigens.

It is advisable to check on parasites (worm) infections prior to steroid treatment. However, this should not delay the treatment.

An ENL reaction is an episodic phenomenon and should be treated when it occurs. A mild reaction usually responds to mild anti-inflammatories and analgesics. It also will abate on its own. However, if it is more severe or involves eyes or nerves, steroids are indicated. Usually a dosage of 1mg/kg suffices. It can be tapered off over a period of 2 weeks. Should the reaction reoccur, treatment should be restarted utilising a full dose. When a reaction becomes chronic, a careful search for a possible underlying illness should be done. When a cause cannot be found, a long term course of steroids or thalidomide should be instigated.

-

Surgery

If a nerve continues to deteriorate despite adequate treatment while other nerves recover, a nerve release operation should be considered.

After nerve damage has occurred and has become irreversible, proper care of the affected bodypart should be taken. This includes health education and physiotherapy to keep the hands mobile, the eye protected and the foot covered with suitable footwear. Dropfoot surgery, eye and hand surgery can be contemplated. This is often successful in children when performed by experienced surgeons in close co-operation with similarly experienced physiotherapists and health educators.
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Legends to the figures

Fig. 1

The leprosy spectrum

Fig. 2

Tuberculoid leprosy; well defined, loss of sensation

Fig. 3

Lepromatous leprosy; diffuse infiltrated, saddle nose, lateral madurosis

Fig. 4ab
Borderline tuberculoid leprosy; asymmetrical patches, loss of sensation, central healing

Fig. 5ab
Borderline lepromatous leprosy: nodular infiltration in the colder areas

Fig. 6ab
Mid borderline leprosy: dome-shaped and punched-out lesions, the centre is not involved and has no sensory loss

Fig. 7ab
Indeterminate leprosy: hypopigmented or coppery lesions

Fig. 8abc
Leprosy in children
a) Indeterminate or tuberculoid

b) Borderline tuberculoid

c) Mid borderline-Borderline lepromatous leprosy

Fig. 9ab
Lepromatous leprosy in children, particularly in the colder skin areas (face)

Fig. 10
Factors contributing to the leprosy spectrum

Fig. 11
Loss of sensation

Fig. 12
Loss of sweating

Fig. 13
Pityriasis alba

Fig. 14
Early lagophthalmus

Fig. 15
Enlarged cutaneous nerves

Fig. 16
Palpation of the ulnar nerve

Fig. 17
Palpation of the radiocutaneous nerve

Fig. 18
Great auricular nerve

Fig. 19
Borderline lepromatous leprosy: nodules on the ear

Fig. 20
Histopathology of borderline lepromatous leprosy

Fig. 21
Early loss of sensation: blister

Fig. 22
Cardinal signs of leprosy

Fig. 23
Reversal Reaction: swollen erythematous enlarged lesion

Fig. 24
Skin signs of Reversal Reaction

Fig. 25
Nerve signs of Reversal Reaction

Fig. 26
Erythema Nodosum Leprosum (ENL)

Fig. 27

ENL may involve different organs

Fig. 28

ENL is an episodic phenomenon

Fig. 29

Treatment of Reversal Reaction, adult dosage
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