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Editorial 

S U R G I CAL R E H A B ILI T A T I O N  

Leprosy would b e  easy t o  cure if  i t  was only a disease o f  the skin but its seriousness comes 
from the fact that it is  also, and mainly, a disease of peripheral nerves .  Even if  medication 
can ensure bacterial cure, many leprosy patients continue to develop incapacities5-67 from 
which these questions arise: why are they always located in the extremities? what is the 
pattern of these deformities and mutilations? and which problems can be partly solved by 
reconstructive surgery? 

Because technical requirements and the training of surgeons varies from country to 
country the aim is not to define the best surgical treatments or techniques but to develop 
concepts and techniques which enable as many leprosy patients as possible to be treated 
with the means that are available in their country . In relation to the aim of ' Health for all 
by the year 2000', I would like to think that by the year 2000 all leprosy patients will have 
the benefit of the medical means available in the environment where they liye .  

Patterns of deformities in leprosy 

CLASS IF ICA TION OF THE D ISTAL  S ITES  OF DEFORMITIES  

The pathogenesis of leprosy neuritis is  based on the destruction of Mycobacterium /eprae 
in nerve trunks causing inflammatory and immunological phenomena, with cellular and 
oedematous infiltration, resulting in the swelling of nerve trunks;  this produces a form of 
'hypertrophic' neuritis .  At the same time, the epineurium thickens and becomes rigid 
leading to a mechanical internal compression . Certainly this enlargement is  seen in 
anatomical regions in which nerve trunks lie superficial ,  in the limb, just under the skin, 
where tissues are occasionally below body temperature, a factor contributing to the 
damaging reaction which takes place . 3 3  But in these superficial regions, the swollen nerve 
trunks pass through unyielding osteofibrous tunnels, as Guadagnini49 has shown. These 
tunnels are normally moulded around nerve trunks of normal size. When there i s  nerve 
involvement, steroid treatment and rest by splinting are sometimes not enough to 
suppress the immunological and inflammatory response in the nerve and to relieve the 
intraneural tension by decreasing oedema and inflammation.  Then the element of 
superadded mechanical external compression determines the site of the functional deficit 
of nerve trunks-these compression sites are:8-49 
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The ulnar nerve : at the elbow, under the epitrochlear-olecranon ligament and under the 
arch formed by the flexor carpi ulnaris muscle origin, producing claw hand; 
the median nerve : at the wrist, under the carpal ligament, producing opponens function 
loss; both ulnar and median nerve damage producing palmar hand sensory loss; 
the lateral popliteal nerve : at the knee, under deep fascia behind the neck of the fibula and 
under the arch formed by the peroneus longus muscle origin, producing foot drop; 
the tibialis posterior nerve and the origin of plantar nerves: at the ankle, under the flexor 
retinaculum and at the entrance of the plantar tunnels, producing clawed toes and 
particularly sole sensory loss; 
the facial nerve: in temporalis tunnel and/or above the zygomatic arch and across the 
fascia of the parotid gland, producing facial paralysis and particularly lagophthalmos 
which is  often the cause of corneal ulcers . 

Involvement of the radial nerve is very rare (3 cases of 438 ulnar nerve involvements in a 
series recorded in 1 979) . 21 Evidence of these external compressions has been shown by 
lipiodal neurographies 1 o and recently both external and internal pressure of median nerve 
have been measured by computerized microcaptors.42 The clinical signs of nerve 
involvement are :  thickening, tenderness or pain, sensory impairment with abnormal 
sensation such as a burning feeling and numbness. 

Nerve trunk damage will produce the following: 

Pain (in reactional neuritis, severe neuralgic pain may cripple patients overnight), 
nevertheless, i t  is not always associated to the other clinical signs; 
Sweating loss, in the area of the nerve; 
Motor loss of which the resulting disabilities are few:  claw fingers and thumb opposition 
loss, foot drop, clawing of toes and lagophthalmos. Thus, only a few techniques will be 
necessary to correct these deformities and the surgeon can use multiple muscles 
innervated by median or radial nerve at the forearm or by posterior tibialis nerve at the 
calf, which will never be paralysed-this is  the opposite of poliomyelitis paralysis in which 
there are a lot of deformities and therefore corrective techniques; 
Sensory loss: It extends to the nerve trunk's  distribution, most often without patches; it  is 
different from the limited sensory loss of patches which is very superficial and may occur 
anywhere in the body. 

P A THOGENESIS  OF ULCERS  AND MUTILA TIONS 

Because of sensory loss  of hands or soles of the feet, the leprosy patients do not feel pain 
due to trauma, high or repetitive moderate stress, burns or infection.  They continue to use 
a wounded and infected limb without sensation and subject i t  to stress in spite of infection. 
This leads to skin wounds, ulcers, damage and infection of soft tissues, joints and bones 
and then to absorbence, which months or years later, causes gradual 'spontaneous' 
amputation of fingers, toes, or parts of hands and feet .  All this condemns patients to 
repeated dressings (the cost of which is  considerable), for many years, before undergoing 
the so called 'required' surgical amputations. 

In addition to these deformities and disabilities which are the consequence of leprotic 
neuritis, the deformities directly caused by infection with M.leprae are few:  Flat nose, loss 
of eyebrows, specific ocular lesions (iridocyclitis, cataract) gynecomastia .  



Place of surgery in the care of deformities 
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There are two aims-to restore the most important lost anatomical functions and to 
correct the appearance of leprosy patients .  

RECONSTRUC TIVE SURGERY 

Motor paralysis 

Reconstructive surgery can correct most of the deformities due to motor paralysis .  The 
limbs should be kept mobile and preoperative exercises are necessary to prevent joints 
becoming stiff or to reduce stiffness, particularly in the fingers and ankles. The skin must 
be free of uIceration or contracture (if there are contractures after exercises and splintage, 
skin-plasty or full thickness skin graft may be necessary) .  

All the techniques used for the correction of traumatic paralysis give similar 
mechanical results for leprosy paralysis, provided that the surgeons are experienced in 
these techniques and in their indications .8-22 The only, but very important, difference is 
that in leprosy, hands and feet often have definitive sensory loss. 

Hand deformities 

Claw fingers: The paralysis of the intrinsic muscles of the hand leads to claw hand; this 
deformity makes grasp and pinch movements difficult, and adapted tools, large handles 
or grip aids are useful, although often not available. Surgery can restore motor function 
loss and also correct the appearance (which is a cause of social rejection) . Because of 
sensory loss al l  accurate finger movements must not always be restored (e.g. finger spacing 
or abduction of the index finger, partially restored by transfer in the radial edge of the first 
phalanx, become awkward and i t  i s  better to restore a 'bidigital hand' ,  that can grasp 
objects between the thumb and the four fingers acting together, by fixing the transfer in 
the ulnar side of the index) . 8-2 1 ,25-32 Furthermore, excessive prehension strength is to be 
avoided because it  affects the trophicity of extremities submitted to repetitive stress .33 

Possible postoperative complications should be known, the most frequent of which is  
' intrinsic plus'  hypercorrection, i t  is due to the too powerful action of the transfer25-32 and 
to the loss of the strong antagonist action on the 2nd phalanx of the FDS tendon 
disinserted . It  should also be acknowledged that the FDS is a very active anterior ligament 
of the PIP joint,  as described in 1 96 1 ,25 and this explains why hypercorrection can occur 
after a simple disinsertion of the FDS as after the lasso operation, or even after slackening 
of the FDS as in flexor pulley advancement . 22 

Many operations can be used and the choice is made according to the training of the 
surgeon in hand reconstructive surgery, also to the degree of joint stiffness, time of 
procedures, postoperative exercises needed and the technical requirements .  Here are the 
operations currently performed . 

Intrinsic reactivation procedures: these operations use tendon transfer in such a way as 
to simulate the paralysed intrinsic muscles .  

Transfer to the lateral band of the expansion of in terossei 

Sti les-Bunnell ' s  operation was the first used . A flexor digitorum sublimis tendon is 
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transferred to the expansion of its own finger. 25-3 1 It does give very good results but the use 
of a powerful muscle to replace a weak intrinsic muscle of a mobile finger can result in 
overcorrection, which develops into a postoperative ' intrinsic plus' deformity. To prevent 
this, Bunnell & Littler have proposed to use only one tendon sublimis for the four fingers. 

Fowler' s operation:45 the transfer of extensor proprius of the index and 5th fingers 
divided in two strips is not easy to perform because of the insufficient length of the 
transferred tendon to allow a good suture . It may however be useful to correct failure of 
another operation. 

Brand's  operation32 uses an extensor carpi radialis lengthened with a many-tailed free 
tendon graft .  This procedure uses either dorsal, interosseous route or carpal tunnel route 
and gives very good results. But this operation is a long process and to add a new tendon 
through the carpal tunnel may produce median nerve compression. 

Giraudeau's  operation:48 the flexor carpi radialis is  lengthened with fascia lata using 
the carpal tunnel route after the opening of the carpal l igament .  I t  provides good results .  

Transfer to the tendon of in terossei 
Palande's operation 59 uses the extensor carpi radialis longus lengthened with fascia 

lata and fixes the strip on the tendon of interossei ; a complementary transfer of a tail to the 
hypothenars aims at a better restoration of a reversed metacarpal arch . 

Transfer in the pulley 
Zancoll i 's  lasso operation : 7 1  the FDS tendon is removed from its insertion on the 

medial phalanx in order to be sutured to i tself after making a loop through the proximal 
pulley of flexor sheath . It provides only an independent proximal interphalangeal flexion 
(PIP) then extensor tendons can extend PIP and DIP joint .  Results are good and this 
simple procedure needs only a palmar incision; but the removal of the tendon sublimis 
that is a strong anterior ligament of the PIP has given intrinsic plus deformity in rare 
cases . To prevent this complication:  

Boucher has proposed the use of only one tendon for two fingers; 
Van Droogenbroeck uses only a slip of tendon sublimis; 
Palande uses tendon flexor carpi radialis longus lengthened with fascia lata . 

Chevallard's  operation:43 In a simpler manner, Chevallard 15 sutures the FDS tendon 
directly to the pulley by non-resorbable thread without any section of FDS tendon. Of all 
the procedures this is the quickest to perform. 

Passive stabilization of meta car po phalangeal joint  (MCP]): The restriction of MCP] 
hyperextension allows the extensor tendon to extend PIP and DIP joints .  

Tenodesis :  free tendons are used to prevent MCP] hyperextension; Srinivasan uses 
tenodesis63 from extensor (in the dorsum of the hand) to extensor (in the first phalanx) 
passing volar to the deep transverse metacarpal ligament .  

Zancoll i 's  capsulorraphy :69.7o the shortening of anterior capsule of MCPS to restrict 
its extension is performed using either a U shaped capsular incision or an orange quarter 
resection or a transosseous fixation.  These procedures correct the clawing but cannot 
restore the sequence of flexion of fingers . The procedure of capsular-shortening is 
simplified by an H-shaped capsular incision8.9.22 and an added accurate pulley advance­
ment8.9.25 restores a normal closing sequence of fingers . 

Dermodesi s :  Srinivasan uses shortening of palmar skin64 to reduce MCP] hyperexten-
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sion associated with the pulley advancement procedure; this is a very simple and safe 
procedure . All these interventions demand a 1 0- 1 5° M CPJ flexion at rest which some 
patients do not accept .  

Proximal interphalangeal arthrodesis .  Exceptionally indicated in very stiff flexion of  
fingers it allows the  flexor a pinch or a little grasp movement .  

Conditions of the hand: The finger joints  should be as mobile as possible; passive and 
active exercises will prevent or cure joint stiffness.! The extensor system must be normal .  
In endemic areas, general surgeons must  often undertake operations for leprous claw 
hand without very special hand surgery training and the techniques must be simple .8  For 
more than 30 years, to help them in indications for palliative surgery of claw hand, I have 
taken into account four levels of PIP joint stiffness, which enables one to propose a simple 
therapeutic scheme, based on the stabilization test. 7,8,!5,20.25 This test evaluates: interpha­
langeal stiffness; range of movements; efficacy of extensors . The indications are related to 
the degree of stiffness and give consistently good results, as shown by the comparative 
recording of 222 hand operations. 22 

STABILIZATION TEST 

'b5 Y 
>901 
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-

200 
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.;>� J VERY STIFF JOINTS (> 90°) 
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Reconstruction of thumb opposition: The aim is to provide an abductor-rotator of the 
thumb. Many operative procedures could be used but the two most widely performed are: 

Flexor digitorum sublimis transfer: first proposed by St Bunnell, there are a variety of 
routes to the thumb. My choice8- 1 4  is  a modified Thompson's operation with FDS of the 
middle finger passed around the ulnar border of the palmar aponeurosis at the lower 
border of the carpal ligament; one tendon strip is  then passed over the dorsum of the 
metacarpal head and attached to the adductor insertion; the other tendon strip is attached 
to both the extensor tendon of the thumb at the middle of the first phalanx and to the 
abductor pollicis brevis so as to prevent its undesirable secondary slipping, and probably 
acts as a tenodesis preventing Mep] hyperextension. Nevertheless this very good 
procedure uses a FDS tendon and, when there is  no finger joint stiffness, intrinsic plus 
deformities can be induced . 

Extensor indicis proprius transfer: a modified and simplified procedure I I of Burk­
halter's operation uses EIP rerouted directly around the ulnar side of forearm and 
attached both to the extensor tendon of the thumb at the middle of the first phalanx and to 
abductor pollicis brevis .  This procedure gives good opposition of thumb but the 
associated claw thumb is  not always corrected and this transfer must be completed by 
transfer of the distal radial half of flexor pollicis longus to extensor pollicis longus at the 
middle of proximal phalanx, or by a PIP arthrodesis if  there is  stiff joint .  II 

Of course, after reconstructive surgery, extremities remain anaesthetic. Unfortuna­
tely, perhaps in 25-30% of cases, secondary mutilations (with preservation of restored 
function) will occur in the operated hand because of sensory \OSS. 8 ,15,21 This has prompted 
a discussion of the value of reconstructive surgery in the leprosy hand, Faget & Mayoral46 
in 1 944 argued that claw hand reduces activities and will thus preserve the hand from 
trauma. In fact, Brand33 has shown that the claw hand does not use the whole of its palmar 
surface for carrying heavy objects but only the tip of the fingers; this represents a pressure 
ten times as strong as the pressure exerted on a normal hand. This misuse of the finger tips 
is for Brand one of the most important causes of finger absorption because of 
subcutaneous necrosis leading to scarring. When motor function of an anaesthetic hand 
has been restored, ' this hand will wrap the fingers around the object, so that all of the 
surface of the fingers and palm surrounds as much of the object as possible. In this way, 
the actual strain of bearing the weight of the object is  spread over the surface of all the 
fingers and not only over the surface of the tip of the finger of a claw hand ' .  Health 
education5.55 ,67 and teaching how to prevent or to treat any injuries or burns66 is  necessary 
so that minor inj uries cannot become major 'disasters ' ;  but this is  not always effective. 
Long ago, Anaxogore said :  'man is  intelligent because he has a hand' ;  it could also be said 
that 'the leprosy patient will preserve his hand and his extremities if he is  intelligent ' ,  and 
this is observed in almost 60-70% cases . In my practice I have recorded leprosy patients 
who have had no disabilities or mutilations for 1 9  years and even 24 years after 
reconstructive surgery of the hand . 

Clawed toes: To suppress the exposure of the tip of the toes to friction strains or 
ulceration and stress of the sole over the prominent metatarsal heads, two procedures are 
generally used with good results: 

Flexor-extensor transposition, if  the toes are without stiffness. 
Arthroplasty of PIP joint, when there is stiffness. 
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Double tendon transfer, a technique proposed by Carayon in 1 953 ,40 seems to be the 
best way to correct the paralysis of the dorsiflexors and the evertors of the foot . 6 Using an 
interosseous route, the transfer of the tibialis posterior tendon into the tibialis anterior 
tendon corrects varus and drop foot, while the transfer of the flexor digitorum communis 
tendon into both the extensor hallucis tendon and the extensor digitorum tendons 
completes correction of varus and drop foot and also gives active extension of toes and 
eversion of the foot .  This procedure i s  performed exclusively in the leg above the ankle, far 
from any possible recently healed plantar ulcer. This double transfer will then give more 
strength than the single tendon transfer of tibialis posterior .  When there is stiffness of the 
ankle with inability to passive preoperative dorsiflexion, a lengthening of tendo Achillis 
must be performed. 

Single tendon transfer of tibialis posterior, first proposed by Watkins in 1 954, 
nevertheless is  better known and most frequently performed, using either interosseous or 
circum tibial route, as proposed by Ober56 in 1 953 ,  with many procedures of distal 
insertion . 

Triple arthrodesis (of subtalar, talonavicular and calcaneo-cuboid joints) a techniq ue 
that is rarely used now because its action is passive, and thus will deteriorate; the 
postoperative immobilization for 5 months is  too long; and there are risks of bone 
infection and of nonunion. 

Lagophthalmos: To insure the cornea is  covered during sleep there are two techniques: 

Lateral tarsorraphy, of half the orbital margin,  is  a simple technique, easy to perform 
by non-specialized surgeons.  

Active muscle transplant3-35 uses a fascicle of temporalis muscle and is a technique for 
specialized surgeons when the cornea is sensitive. 

Timing of palliative surgery 

Operate when patterns of paralysis are stable :  no increasing paralysis; no recovering 
muscle function; before severe stiffness develops; without an episode of reaction; 6 
months after the beginning of M DT.  Surgery should be undertaken 6- 1 2  months after the 
onset of paralysis .  

Strategy and tactics 

Reconstructive surgery needs experienced surgeons, but in the surgical treatment of 
motor paralysis a delay in surgery of some weeks does not matter if  joint stiffness is  
prevented,2. 5,8,66 with the exception of corneal ulcers for which temporary tarsorraphy 
may be needed as an emergency. The first possibility is  to send these patients to the nearest 
place where a competent surgeon can operate on them . 8  The second is to ask a surgeon 
experienced in reconstructive surgery to come to the hospital for a limited period of timel5 
to operate on the patients who have been assembled, and at the same time teach a less 
experienced surgeon of the local hospital how to operate o'n leprosy patients. 
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SENSOR Y LOSS 

Because sensory loss  is the main complication of leprosy and the cause of most 
mutilations, attempts to restore sensation are of great interest .  

A neurovascular skin island pedicle graft53 transfers sensation from a relatively 
unimportant part of the hand to an insensitive area where a protective sensation is 
necessary . This technique is rarely possible because of widespread sensory loss .  

Nerve grafts: cutaneous nerves usually used for autografts are not available because of 
their frequent involvement by the disease . Gye50 and McLeod54 have used grafts from 
fresh cadavers, freeze-dried, irradiated and immunosuppressive agents; out of 23 nerve 
allografts, McLeod had only 2 good results with ulnar nerves (graft lengths were from 7 
cm for a median nerve to 3 1  cm for a cubital nerve) .  The problems encountered were the 
large length of autografts which are necessary and the difficulty of determining exactly 
where the nerves are affected proximally and distally. Nevertheless, other research trials 
are needed to correct this important disability. 

PLASTIC  COSMETI C S  SURGERY 

Usual operations 

Reconstruction of the nose: Replacement of the scarred mucosa by skin graft and 
support of the ridge of the nose by bone graft. 3-33 

Gynecomastia: Removal of the enlarged gland by circum areolar incision.  

Exceptional operations 

Reconstructive surgery of the paralysed hand does not correct wasting of interosseous 
muscle, particularly between thumb and index metacarpal . In some countries or for some 
leprosy patients this interosseous wasting remains an obvious stigma of the disease . Three 
procedures have been performed to mask this wasting: Dermis graft, 5 injectable liquid 
silicone44 and silastic implant . 68 Nevertheless, we can say that today it  is  an ' unnecessary 
luxury' operation, even if i t  has a psychological effect .  

SUR G I C A L  CARE  OF ULCERS  AND INFECTION OF EXTREMIT IES  

Hand 

Pulp and bone infection and necrosis may extend to the synovial sheaths in the palm or the 
forearm. As for non-leprosy patients, they need incisions and drainages and sometimes 
amputations. Palmar ulcers may need skin flap. 

Foot 

Plantar ulcers are one of the most disabling deformities. They lead to infection of deep 
tissues, joints and bone, which need incision, drainage, sequestrectomy, metatatarsec­
tomy, metatarsophalangeal joint excision and finally distal and then proximal ampu­
tations. These amputations are a disaster in endemic countries because of the lack of 
special footwear or artificial limbs. 
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Treatment of plantar ulcers : at the 1 3 th International Leprosy Congress in the Hague 
in 1 988 , 23 panels reported good results in many treatments used for the healing of plantar 
ulcers (casting, zinc, collagene, hydrocolloid, epidermal skin, graft, island, flaps . . .  ) but it  
is  well  known that the biggest problem in insensitive foot is  not the healing of plantar 
ulcers which can very often heal by rest (bed rest or plaster cast) and anything else, but 
always by rest, even if  sometimes the healing time is shortened by some days. The problem 
is how to prevent their recurrence. 

Curative plastic surgery: Excision-suture, local island flaps (sometimes with skin of a 
toe from which infected bone and joint has been removed) can shorten the healing time 
but recurrences are frequent. To prevent recurrence some procedures try to suppress the 
mechanical factor of ulcers . 

Modification of elective high pressure sites of the sole. It is well known that plantar 
ulcers occur under prominent bones either anatomical , as tubercle of the base of the fifth 
metatarsal and of the calcaneus or secondary to deformities as metatarsal heads, exposed 
by clawed toes, or lateral border of a varus drop foot (in 1 960 a record of 1 049 plantar 
ulcersSI showed that 7 8 %  occur under metatarsal heads or in the tip of the toes, 8% under 
the tubercle of the base of the fifth metatarsal and 1 2% under great calcaneal tubercle) . 

Protective footwear: the aim is to distribute the weight over the maximum area of 
plantar insensitive skin, to relieve the insensitive and/or scarred areas from weight bearing 
and to be moulded on deformed and even shortened feet . 24-66 This is  obtained by using an 
insole of microcellular rubber or of plastazote which can be moulded . The footwear 
should be produced in large numbers, at a low cost, and if  possible sold to all people in the 
market, then modified (insole) by a local shoe-maker. It  should also be acceptable to the 
patients, without identifying them as suffering of leprosy. From the three designs of 
footwear-for feet with ulceration and shortening, for insensitive feet with some 
deformity and for insensitive but not deformed feet, the latter is the design which can 
satisfy all the required conditions .  Thus, cost effectiveness should give priority to the 
provision of footwear to the greater number of insensitive but not deformed feet .  

Corrective surgery for deformities.8.47•SI.6 1 
Correction of claw toes: it prevents ulcers under metatarsal heads and also in the tip of 

the toes . 
Correction of foot drop: it prevents ulcers on the lateral side of the foot .  
Removal of  bony prominences:8•1 S Plantar calcaneus tubercle :  its removal enlarges the 

plantar weight-bearing surface of calcaneus and lowers the pressure per unit on the skin of 
the heel .  

Tubercle of the base of the fifth metatarsal : i t s  removal suppresses high pressure when 
this tubercle has excessive size. 

Metatarsal heads:  even if the healed ulcers under them will not recur after their 
removal, the weight-bearing surface is  deplaced proximally under the tip of the remaining 
metatarsal bone. So it seems to be not a very logical procedure except when there is 
infection of joint or protrusion of a single metatarsal head . If not, correction of the claw­
toes is  the choice. 

Prophylactic surgical tibial nerve decompression. After Reginato published his paper in 
1 962, I have performed this decompression which prevents the occurrence or recurrence 
of plantar ulcers even when they are long standing. The results were published in 1 969,8.28 
1 97629 and 1 979;30 in some cases partial sensory recovery occurred . The best results23 were 
observed in patients with only insensitive sole of the foot or a first ulcer healed . Therefore 
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it would be particularly judicious to look for plantar sensory loss and to take into account 
'grade I' particularly in every case of reaction.  Of course, this decompression cannot 
secure improvement or healing of superinfected tissues and bones. The healing of long 
standing plantar ulcers without any clinical sensory recovery was explained by the 
simultaneous decompression of posterior tibial vessels and by the section of local 
sympathetic nerve supply to the artery when the nerve is separated from the artery . 

Nevertheless 'nerve decompression does not rule out the need for corrective 
operations:  removal of prominent bones, palliative surgery of foot drop or claw toes

,
8-28 

(and the provision of standard or protective footwear) . 
Palande in 1 975 , 58 Van Droogenbroeck in 1 977, Pandya in 1 978 ,  Kumar in 1 985 ,  and 

others, have also published their results .  

THERA PEUTIC SURGERY 

Surgical nerve decompression 

Sometimes medical treatment is not sufficient to improve nerve involvement or nerve 
damage, even if nerve rest by suitable splint or plaster cast has been used . To prevent 
definitive nerve damage and thus deformities and mutilations, it is  clear that surgery can 
suppress the superadded mechanical external and internal compression as first proposed 
by Guadagnini49 in 1 953 .  

There are differences of opinion concerning i t s  usefulness: perusal of l iterature shows 
that this nerve surgery has been done for a long time by many authors, with good results; 
but many others have reported good results with toe medical treatment only and they 
consider the indications for neurolysis have been much reduced . Nevertheless, it  may be 
observed that medical treatment only may have drawbacks :  consumption of analgesics 
may be excessive, mainly because of neuritic pain .  This consumption i s  rarely taken into 
account in published studies; corticosteroids regimens are not yet well defined . Steroid 
treatment needs frequent and prolonged hospitalization interfering with the individuals' 
ability to lead a normal l ife; large doses lead to serious morbidity; they have their own 
side-effects and many patients develop dependancy. I t  is  well known that long-standing 
corticosteroid regimens may favour stress fractures, delayed wound healing and increase 
of susceptibili ty to other infections such as tuberculosis .  But in leprosy there are no studies 
about its impact on decalcification of bones, stress fractures and the super-infection of 
wounds and ulcers . Thalidomide also has side-effects in addition to i ts teratogenic effect 
and to procure thalidomide very often raises difficulties. Failures of thalidomide with 
relapses has led to the use of cyclosporine A, which has significant side-effects and 
thalidomide itself may produce sensory polyneuropathy.  In some publ ished cases (but 
how many are unpubli shed?) of corticosteroid treatment, sometimes prolonged for more 
than I or even 2 years, there was no recovery and if nerve surgery is then performed, it is 
useless. In some of these cases, in which pain was finally relieved, we might say that 
medical treatment would have eventually improved it in time, but decreased pain is not 
necessarily an indication of improvement of the nerve, because pain may decrease as nerve 
function decreases. 1 5 . 1 7. 1 8  In these cases, earlier surgical nerve decompression might give 
recovery and therefore shorten the duration of corticosteroid treatment of neuriti s .  
Indeed, some 'good' results of MDT in a country where experienced surgeons are 
available, have recently been published 'with no disability noted of more than grade I'. 
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What will be the evolution of these grade I disabilities, 3 or 5 years later? Because 
disabi l ities in anaesthetic limb extremities may appear after many months or years, these 
'grade l' cases should be seen at regular intervals for follow-up examination, for at least 2 
years after release from MDT. 5-67 

However, many therapists stil l have doubts about the efficiency of nerve decompres­
sion. They think it is  not possible to determine whether nerve surgery will give better 
results than medical treatment alone. There are two main explanations for their doubts : 
( 1 )  Although for more than 30 years good results of nerve surgery in leprosy have been 
reported by many authors, these authors have not had the same data and methods of 
evaluation (a prospective study about nerve surgery needs to be made in  large centres) .  (2) 
Sometimes, quite sincere therapists, who have asked surgeons for nerve decompression, 
have thought an immediate result of surgical decompression was a fai lure because they 
did not appreciate that recovery is  not immediate . When there i s  partial function loss, 
early decompression may give rapid recovery in  some weeks .  Usually, however, recovery 
duration is longer than that observed after nerve suture: one millimetre advancement 
from the decompression site every day. This duration is  longer for ulnar nerve than for 
median nerve8-12 and in many cases there are possibi l i ties of late recovery, I t  or 2 years 
after. But in leprosy, lesions are not uniform, some fasciculi only compressed may recover 
after decompression, while other destroyed fasciculi do not recover; and recovery is  not as 
regular or as predictable as after nerve suture or after decompression of an entrapment 
neuropathy . 

Strategy and tactics: To give good results, nerve surgical decompression has to be 
made before nerve damage becomes definitive (the sooner the decompression the earlier 
the recovery) , and in hyperacute painful neuritis or in  reversal neuritis,  time-lag range 
may be a few days or weeks .  Thus, in many cases, time must not be lost .  To make this 
surgery possible in the field (where, even now, relatively unskil led staff use only clinical 
findings to classify patients but where sometimes a surgeon is  available in a nearby district 
hospital), i t  is  necessary: ( I )  to use a standard technique : 8. ' 2. ' 3  i t  could be external 
decompression with tunnel opening, and internal decompression by longitudinal incision 
of the sheath in its superficial aspect over the swelling with medial and lateral resection of 
a quarter of the thickened sheath .  (In 1 957 and 1 962 Carayon37.38,41 proposed internal 
decompression by fascicular endoneurolysis and for him, 'endoneural l iberation is  the 
essential step' ,  nevertheless this is  a neurosurgical procedure for specialized surgeons in 
specialized centres39 and i t  is  not adapted to technical field conditions . )  (2) To have simple 
indications:8, 1 2, 1 7, 1 8  the right time to operate would be the time after which acute pain and/ 
or sensory and motor loss go on or grow worse after the beginning of medical anti­
inflammatory treatment associated with splinting. (Time lag range: 8- 1 0  days for 
hyperacute painful neuritis; 8- 1 0  weeks for reversal neuritis and 8- 1 0  months for ENL 
neuritis . )  As I have proposed for many years, 16 this implies a neurological examination 
which is  easy to do, rapid but reliable, liable to be often repeated, to look for clinical 
aggravation .  Simpler indications could be : hyperacute neuritis with intractable pain, and/ 
or first plantar ulcer (which i s  evidence of plantar sensory loss) . 

No postoperative worsening of paralysis was found but recovery of the whole of 
sensitivity cannot be obtained in  all cases (the later we operate the less recovery we get) but 
rate of recovery can often be 40 to 60'% and this protective sensitivity i s  very important to 
prevent disabilities and mutilations .  The medical treatment must be continued. This easily 
carried out decompression surgery i s  not a luxury at all ,  it must be done whenever i t  is  
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possible, it avoids occurrence of mutilations, is cheaper than repeated dressing on a life­
long basis .  And even if a surgeon would only operate on leprosy patients with hyperalgic 
reactional neuritis or with first recent ulcer, when medical treatment is  not sufficient, these 
cases constitute half the indications. 

Conclusion 

Surgery does not claim to be the first priority in the treatment of leprosy patients. 
Nevertheless, in leprosy, many problems can be partly solved by surgery and when a 
surgeon is available in the environment in which the disabled patient lives, reconstructive, 
cosmetic, salvage and therapeutic surgery can give better results, earlier, and often be 
cheaper than a l ifetime of dressings and physiotherapy.  Indeed, even if what I wrote in 
1 969 at the end of my paper relating to francophone Africa about leprosy surgery8 was a 
little enthusiastic it holds true now. 

'Owing to the very limited number of specialized leprosy surgery centres, to the 
budgetary difficulties of the hospitalization, these leprosy patients have to be treated on 
the spot by non-specialized surgeons of the district. In other words, we need simple and 
quick techniques, not needing long hospitalization, or significant postoperative re­
education, enabling us to treat a greater number at less cost. As a conclusion, we can see 
that a surgeon able to carry out some neurolyses, using only four simple and efficient 
interventions of palliative surgery, can thus prevent or cure deformities in 90% of (recent) 
leprosy patients and bring them back to a normal life' . 

75 Boulevard Charles Livon 
13007 Marseille 
France 
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Summary Given the technical difficulties of the ELISA method, a gelatin 

particle agglutination test (M LPA) has been developed recently for the detection 

of anti-PGLI antibodies. The purpose of this study was to compare these 2 tests. 

M LPA was found to be less specific than ELISA (9 1 %  versus 98%,  X2 = 66 ·8 ,  

p < O·OO I ) . The sensitivity of both tests was  of 95% for the  diagnosis of 
multi bacil lary patients.  I n  the case of paucibacillary patients. M LPA was found 
to be less sensitive than ELISA (2 1 %  versus 3 5 % ,  X2 = 6 '98 ,  p > O·O I ) . The 
agreement between the 2 tests for a positive or a negative result was satisfying 

(85% to 1 00%) ,  except for the weakly seropositive individuals (7 1 %). The 

correlation between OD obtained with ELISA and antibody titre obtained with 

M LPA was statistically significant (r = 0 ·70, p < O·OO l ) .  Conversely to ELISA, 
M LPA was not applicable on blood samples absorbed on filter paper without a 

serious loss of sensitivity.  I n  conclusion, this study demonstrated that the M LPA 

test can only reliably detect anti-PGLI antibodies in  multibacil lary cases. 

A specific phenolic glycolipid, the PGLI, has been isolated from Mycobacterium /eprae 1 
and it was demonstrated that most of the multi bacillary leprosy patients displayed high 
titres of IgM anti-PGLI . 2 Numerous studies have been undertaken to evaluate the 
usefulness of this serology for the diagnosis or the prognosis of leprosY,3-6 and for 
seroepidemiological studies . 7,8 Indirect ELISA was the method classically used . Given the 
technical difficulties for untrained personnel to apply this method, a gelatin particle 
agglutination test (M LPA) on microtiter plates has been developed recently.9 The 
agglutination test as compared to ELISA assay, is  usually rapid and simple to perform. 
The aims of this work are first to compare and study the correlations between ELISA and 
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M LPA tests for the diagnosis of leprosy, and secondly to define the applicability of the 
MLP A test on blood samples collected on filter paper. 

Methodology 

SERA TESTED 

Negative controls 

They were composed of 4 1 4  healthy Polynesian individuals without known contact with 
leprosy patients and 32 healthy persons from a nonendemic country . 

Leprosy patients 

We have tested the sera from 44 leprosy patients before treatment .  According to the 
Ridley-Jopling scale they were classified as 2 1  multibacillary patients (4 BL, 1 7  LL) and 
23 paucibacillary patients (7 1 , '6 BT, 8 TT, 2 N) . 

Household contacts 

A total of 262 household contacts were selected for this study . Using the ELISA method, 
1 09 of them were seronegative and 1 53 were seropositive. These latter subjects were 
classified in 3 groups according to their antibody level : OD492 nm [0 ,200-0'300] for 66, 
[0 · 300-0'600] for 66 and [ >  0 ·600] for 2 1  of them. 

The sequential sera from 6 contact's  subjects who further developed leprosy (4 I, 1 BT, 
I LL) were also tested . 

A N T I - P G L I  EL I SA  TEST 

The conventional indirect ELISA method for the detection of human IgM antibodies has 
been described in a previous study . I O  The antigen used was the chemically synthesized 
trisaccharide NTP conj ugated to bovine serum albumin kindly supplied by Dr T 
Fujiwara. I I The sera were screened at 1 /250 dilution and the positives were semiquanti­
tated by two-fold dilutions.  The threshold of ELISA test was 0 ·200 OD according to 
previous studies on Polynesian sera . 1 2 

PARTICLE  AGGLUTINATION TEST M L P A  

The M LPA kits in which the gelatin particles were sensitized with NTP antigen (Fujirebio 
Inc, Japan) were kindly supplied by the WHO Regional Office for the Western Pacific. 
The protocol of the test was according to the manufacturer's specification . A negative 
control was achieved with unsensitized gelatin particles at 1 / 1 6  final dilution of each 
serum. All the sera were screened with sensitized particles at 1 /32 final dilution and a semi­
quantitative test using two-fold dilutions was conducted for the posi tive sera . The 
antibody titre was expressed as the highest dilution giving a positive pattern . The 
interpretation of the agglutination pattern was according to the manufacturer' s  criteria :  
negative (no agglutination or inconclusive agglutination), positive (complete agglutina-
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tion).  Because of the subjective analysis on the degree of agglutination, the sera were 
coded . 

M LP A on blood collected on Jilter paper 

Blood obtained by pricking the finger-tip was absorbed on Whatman No. I paper cards 
with 5 mm diameter precut discs (Serobuvard, Laboratoire LDA, France) . 1 3  The 
processing of these samples was as followed: four paper discs per patient were eluted 
overnight into 1 00 microlitres of M LPA diluent, which i s  the minimum volume required 
to immerse the discs. According to the volume of blood absorbed on the filter, the final 
dilution of the sera for M LPA test was 1 /25  for the control with unsensitized particles and 
1 /50 for the screening with sensitized particles .  

STATIST I C A L  A N A L YS IS  

The agreement rate between M LPA and ELISA in detecting positive and negative 
subjects was calculated as follows: number of positive results + number of negative results 
by the 2 methods/total number sera tested x 1 00 .  The correlation between ELISA and 
M LPA was calculated according to the least square method and the X2 method was used 
to compare percentages . 

Results 

SPECIF IC ITY FOR SEROD IAGNOSIS  OF LEPROSY 

All of the 3 2  sera from healthy subjects living in  nonendemic countries were negative both 
in ELISA and M LPA ( 1 00 %  of the agreement rate) .  The results of the 4 1 4  healthy 
Polynesian subjects are reported in Table 1 and the agreement rate for this group was 
86% . 

The specificity of M LPA and ELISA was 9 1 · 5 %  and 98 % ,  respectively, when 
considering healthy Polynesian as negative controls (X2 = 66 ·8 ,  p < 0 ·00 I ) .  

Table 1 .  Comparison between M LPA and ELISA tests for detecting anti-PGLI antibodies i n  negative controls 
and patients 

No. of specimens with test result 
No. of serum 

Group specimens E+ M +  E +  M - E - M +  

Polynesian negative controls 4 1 4  8 *  I 27t 
Multibacillary patients 2 1  20t 0 0 
Paucibacillary patients 23 5§ 3 0 

E, ELISA; M ,  M LPA. 
* M LPA titre = 32 x 4 and 64 x 4. 
t M LPA titre = 32 x I S , 64 x 10 and 1 28 x 2 .  
t M LPA titre = 64 x I ,  1 28 x 7, 256 x 4, 5 1 2  x 3 ,  1 024 x I ,  2048 x 2 and 8 1 92 x 2 .  
§ M LPA titre = 32  x 4 and  64  x I .  

E - M -

378 
I 

1 5  

% 
Agreement 

rate 

86 
1 00 
82 
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SENSITIVITY FOR SERODIAGNOSIS  OF LEPROSY 

The results obtained in using the 2 tests on patients' sera are found in Table I .  For the 
multi bacillary patients the agreement rate was 1 00% between the 2 tests and the 
sensitivity 95% for both tests. For the paucibacillary patients the agreement rate was 82% 
and sensitivity was 2 1 %  for M LPA and 35% for ELISA (X2 = 6 ·98, P < 0·0 1 ) . 

DETECTION OF ANTI -PGL I  IN  HOUSEHOLD CONTACTS 

A total of 262 selected contacts displaying a large range of antibody level were tested. The 
agreement rates between the 2 tests according to the different antibody level obtained by 
ELISA are reported in Table 2. A significant correlation was obtained between the M LPA 
titres and the optical density obtained in ELISA (r = 0 '70, p < 0 '00 1 ) . 

The sequential sera from 6 contacts who developed leprosy ( I  LL, I BT , 4 I) could be 
tested by ELISA and M LPA. The results are reported in Table 3 .  The agreement rate 
between M LPA and ELISA was 8 1  % .  

APPL ICAB IL ITY  O F  MLPA  FOR B LOOD SAMPLES  COLLE CTED O N  F ILTER PAPER 

A total of 1 30 pairs of sera and blood absorbed on filter paper was  tested with M LPA. 
Using the sera, 58  individuals (45 %)  were seronegative and 72 ( 55%)  were seropositive . 
Using whole blood collected on Whatman paper, 1 09 (84%) were seronegative and 2 1  
( 1 6%)  were seropositive. These latter individuals represented only 29% of the subjects 
found seropositive using the serum. 

Discussion 

The objectives of this study were to compare the gelatin particle agglutination test M LPA 
and the standard indirect ELISA test for the detection of anti-PGLI antibodies, and to 
evaluate the applicability of MLPA on blood samples collected on filter paper. 

For the serodiagnosis of leprosy patients, M LPA was found to be less specific than 

Table 2. Agreement between M LPA and ELISA for 262 contacts 
subjects presenting different anti-POLI levels as determined by 
ELISA. Coefficient correlation r = 0 ·70 (p < 0'00 1 )  

M LPA 
ELISA activity Number 

OD492nm sera tested + 

< 0 ·200 ( - )  1 09 1 6* 
[0 '200-0' 300] ( + )  66 47t 
[0 '300-0'600] ( + )  66 621: 
> 0 ·600 ( + )  2 1  20§ 

* M LPA titre: 32 x 9, 64 x 4, 1 28 x 3 .  
t M LPA titre: 32  x 29, 64 x 1 6, 1 28 x 2 .  
:j: M LPA titre: 32  x 20, 64 x 35 ,  1 28 x 7 .  
§ M LPA titre: 6 4  x 6, 1 28 x 1 2, 2 5 6  x 2 .  

93 
1 9  
4 

Agreement rate 
(%)  

85  
7 1  
94 
95 
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Table 3. M LPA and ELISA in sequential sera from 6 contacts who 
developed leprosy 

M onths before ELISA M LPA Type of leprosy 
Subject diagnosis OD492nm titre developed 

24 0 ·60 1 ( + )  ( + )  64 
0 1 · 374 ( + )  ( + )  256 LL 

2 27 0 ·003 ( - )  ( - ) 
1 3  0 ·2 1 5  ( + )  ( + )  32 
3 0 · 500 ( + )  ( + )  32 
0 0 ·634 ( + )  ( + )  32 BT 

3 23 0 · 1 80 ( - )  ( - ) 
0 0 · 346 ( + )  ( - ) 

4 8 0· 348 ( + )  ( + )  64 
0 0 · 327 ( + )  ( + )  64 

5 1 6  0· 1 89 ( - )  ( - ) 
1 0  0 · 1 88 ( - )  ( + )  32 
0 0· 390 ( + )  ( + )  32  

6 43 0 · 1 89 ( - )  ( - ) 
1 6  0· 1 47 ( - ) ( + )  64 
0 0· 1 50 ( - )  ( - ) 

ELISA (/ = 66 ·8 ,  p < 0,00 1 ) . However, it is noteworthy that more than half of the false 
positives using M LPA ( 1 5/27) that were negative in ELISA, had low antibody titre equal 
to 32. The positive pattern may be due to some biophysical peculiarities in some sera, that 
resulted in a non-specific agglutination of the particles . The sensitivity was 95% for both 
tests when considering the multi bacillary patients but for the paucibacillary patients, 
ELISA ( 35%)  was more sensitive than M LPA (2 1 %) (X2 = 6 '98 , p < 0'0 1 ) . The paucibacill­
ary patients generally display a very low level of anti-PGLI antibodies that cannot be 
detected by M LPA. Anyhow, for these latter patients the PGLI is  not a suitable antigen 
for serodiagnosis .  The specificity of M LPA can be improved to 96% if its cut-off is fixed at 
64 instead of32 ,  but in  that case the sensitivity for detecting the paucibacillary form of the 
disease drops to 4% as i t  remained at 95% for the multibacillary form. 

The agreement rate for positive or negative results between M LPA and ELISA was as 
good for patients as for contacts and ranged from 7 1  % to 1 00% .  In general the 
concordance was the lowest for the individuals who were weakly positive in ELISA . The 
correlation between the M LPA titres and OD in ELISA was highly significant (r = 0 '7 ,  

p < 0 '00 1 ) . 
Because the agglutination test is rapid and easy to perform, it may constitute an 

interesting assay for large scale serological studies. Blood collected on filter paper has 
been used successfully in ELISA for the detection of anti-PGLI antibodies . 1 3  Tn this 
connection, we compared the results of M LPA obtained with the serum and with blood 
eluted from filter paper. The agreement rate obtained was fair (6 1 %) and only 29% of the 
positive individuals were found positive using filter paper. Because the titres were much 
lower when using blood absorbed on filter paper than when using serum obtained by 
venepuncture, the weakly positive subjects turned out to be negative . This may be 
explained by an inefficient elution of antibodies from the paper discs . This technical 
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problem has proved difficult to overcome as, conversely to ELISA, a high concentration 
of sera is needed for M LPA and thus the volume of diluent used is too small to ensure a 
complete antibody elution. However, according to whether the prerogative of the test fo r 
a precise use is specificity or sensitivity, one can raise the cut-off, i . e .  the screening dilution 
of the sera, and consequently use a larger volume of diluent for soaking the filter paper 
discs . 

The usefulness of the detection of anti-PGLI has been extensively evaluated for the 
serodiagnosis of patients, the subclinical diagnosis among contact population, or the 
monitoring of patients during chemotherapy. The conclusions of these studies were that 
anti-PGLI assay can be used as an additional tool for the diagnosis of multibacillary 
patients, and also as an alternate tool to the BI  determination for the survei l lance of 
multi bacillary patients after treatment . In countries where the implementation of such a 
test is planned and where the technical facilities are too limited for setting up the ELISA 
method, the agglutination M LPA test may be a good substitute. 

In conclusion, in spite of a lower specificity and sensitivity of M LPA for the detection 
of paucibacillary patients than ELISA, the agreement and the correlation between the 2 
tests were satisfying. This study demonstrated that the M LPA test can only reliably detect 
the anti-PGLI antibodies in multibacil lary patients and conversely to ELISA, M LPA was 
not applicable on blood absorbed on filter paper without a serious loss of sensitivity. 
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L'evaluation de la reaction d'agglutination de particules sur un support geIatineux 
pour la detection des anticorps anti-PGLI. Comparaison avec la methode ELISA et 
son application dans Ie cadre d'une etude a grande echelle utilisant du sang recueilli 
sur papier filtre 

SUZANNE CHANTEAU,  J - L  C A R T E L ,  J P BOUTIN ET J R o u x  

Resume Compte tenu des difficultes d e  la methode ELISA, u n e  reaction d 'agglutination d e  particules sur un 
support gelatineux ( MLPA) a recemment ete mis au point pour detecter les anticorps anti-PGLI .  Cette etude 
avait pour objectif de com parer ces 2 tests. MPLA etait moins specifique que Ie test ELISA (9 1 % par rapport a 
98%,  X2 = 66,8 ,  p < 0,00 1 ) .  La sensibilite des deux tests etait de 9 5 %  pour Ie diagnostic des patients 
pluribacillaires. Dans Ie cas des patients paucibacillaires, Ie M LPA etait moins sensible que Ie test ELISA (2 1 % 
par rapport a 3 5 °1.. , X2 = 6,98,  p > 0·0 1 ) . La concordance des resultats positifs et negatifs entre les deux tests etait 
satisfaisante (85% a 1 00%)  sauf pour les individus leg,hement seropositifs (7 1 %). La correlation observee entre 
la DO (densite optique) obtenue par la methode ELISA et Ie titre d'anticorps obtenu par la methode M LPA etait 
significative sur Ie plan statistique (r = 0, 70, p < 0,00 I ) .  Contrairement a ELISA , M LPA ne s'appliquait pas aux 
prelevements sanguins absorbes sur papier filtre sans une perte importante de sensibilite. Donc, cette etude a 
prouve que Ie test M LPA ne decelait les anticorps anti-PGLI avec efficacite que dans les cas des patients 
pluribacillaires. 

Evaluacion del ensayo de aglutinacion de particula en gelatin a para Ie deteccion de 
anticuerpos anti-PGLI. Comparicion con el metodo ELISA y su aplicabilidad en 
estudios de gran esc ala usando sangre recogida en papel filtro 

SUZANNE CHANTEAU,  J - L  C A R T E L ,  J P BOUTIN y J R o u x  

Resumen Debido a l a s  dificultades tecnicas del metoda ELISA, s e  ha desarrollado recientemente un test de 
aglutinacion de particula en gelatina (M LPA) para la deteccion de anticuerpos anti-PGLI .  EI proposito de este 
estudio fue comparar estos dos tests. Se encontro que el M LPA era menos especifico que ELISA (9 1 % versus 
98 % ,  X2 = 66,8 ,  p < O,OO I ) . La sensibilidad de ambos tests fue de 95% para el diagnostico de pacientes 
multibacilares. En el caso de pacientes paucibacilares, se encontro que el M LPA era menos sensibile que ELISA 
(2 1 % versus 3 5 % ,  X2 = 6,98, p > 0,0 I ) . La concordancia entre los dos tests para un resultado posit ivo 0 negativo 
fue satisfactorio (85% a l OO%) ,  excepto para los individuos seropositivos debiles (7 1 %). La correlacion entre 
00 obtenida con ELISA y el grado de anticuerpo obtenido con M LPA fue estadisticamente significativo 
(r = 0,70, p < O,OO I ) . En forma inversa a ELISA, el M LPA no fue aplicable a muestras de sangre que estaban 
impregnadas en papel de filtro sin que hubiera una perdida seria en la sensibilidad. En conclusion, este estudio 
demostro que el test de M LPA puede detectar anticuerpos anti-PGLI en forma segura solamente en casos 
multibacilares. 
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Summary Twenty-five patients with Type I (lepra) and Type 2 (ENL) reactions, 

were assayed for SIL-2R i n  serum-before and after treatment for their acute 
condition-and the results were compared with 10 normal healthy adults and 
20 patients of leprosy per se. Classification of each subject into different leprosy 

groups, and into various types and subtypes of reactions, was done according to 
standard criteria, prior to i nclusion into the study. Detailed statistical evaluation 

of the data revealed significantly higher levels of SIL-2R in  al l  leprosy patients, as 
compared to normal controls, with higher levels in the multibacil lary groups as 
compared to the paucibacil lary group. SIL-2Rs appeared higher in Type I 

upgrading reaction than in other forms of reaction, though this was not 
statistically significant .  

There was no significant change in  levels following treatment and clinical 

remiSSIOn.  

'Soluble' interleukin-2 receptors (SIL-2R), are part of the alpha polypeptide subunit 
(55 Kd) with low affinity to I L-2, that are released from the cell membrane of activated 
immunocompetent cells under certain conditions, in vitro l and in vivo. 2.3 The role of this 
molecule in modulation of immune mechanisms is still unsettled although its 'potential ' in 
down-regulating immune activation i s  well recognized .4 In addition to malignancies,3 
AIDS5 and autoimmune diseases, SIL-2R has been studied in leprosy patients per se with 
intriguing findings. 6,7 The SIL-2R values were raised across the spectrum and did not vary 
significantly between the various clinical bacil l iferous groups, while paucibacillary cases 
had significantly different values, falling somewhere between that of the normal healthy 
adults and the multibacillary clinical groups. However, in a few patients who were 

§ Correspondence: Prof V N Sehgal ,  A/6 Panchwati ,  Opp. Azadpur Subzi Mandi,  Delhi 1 1 0 033 ,  India. 
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diagnosed to have 'reversal reaction' , extremely high serum levels of the polypeptide were 
obtained . 6  

Since the  immunopathogenic mechanisms in reactions of leprosy continue to be  an 
enigma, it  was thought worthwhile to investigate the levels of SIL-2R during reactions, 
and after clinical remission following the conventional treatment. 

Materials and methods 

CL IN ICAL  MA TERIAL  

The study group consisted of25  patients, of Type I (lepra) and  Type 2 (ENL) reactions of  
leprosy. The primary diagnosis in each case was  made by  the  criteria described by  Ridley 
& Jopling,8 with modifications as suggested by Sehgal .9 , l o  Accordingly the patients were 
grouped into borderline-tuberculoid (BT), borderline-borderline (BB),  borderline­
lepromatous (BL) and lepromatous (LL) , Reactions were classified into either Type I 
(lepra) or Type 2 (ENL) reaction based on well-recognized clinical, bacteriological 
immunological and histopathological criteria .  I I Patients having Type I (lepra) reaction 
were further subclassified into upgrading (reversal) or downgrading subtypes . I I , 1 2 Care 
was taken to differentiate the former from relapse and the latter from downgrading per 
se l 3 (Tables I and 2) .  

In addition to multidrug therapy, 1 4  patients with Type I reaction were treated with 
chloroquine phosphate in tablet form (250 mg IP), I tablet orally three times a day for 
I week, fol lowed by I tablet twice daily for 1 week,  and subsequently 1 tablet per day until 
the clinical subsidence of reaction .  Patients with neurological symptoms were, in 
addition, given a tablet of prednisolone 20-40 mg per day orally, in divided doses, along 
with suitable nursing and physiotherapy. I S Patients with Type 2 reaction on the other 
hand, were treated with prednisolone 40-80 mg per day orally, in addition to augmented 
doses of clofazimine ( 1 50-300 mg per day in divided dosages) until clinical signs of 
reaction subsided . Corticosteroids were then gradually reduced, in a stepwise manner, 

Table 1.  Age in years of subjects/patients in  various clinical groups as compared to 
that in  normal healthy controls 

Age (in years) 

95'X, Confidence 
limits 

No.  of 
Leprosy groups subjects/patients Mean Lower Upper 

I Normal healthy controls 1 0  27 ·7  24· 5  3 1 -4 
2 Normal BT controls 1 0  28 ·4 23 -0  35 ·0  
3 Normal B L  controls 4 3 1 · 5 1 8 · 3  54·2 
4 Normal LL controls 6 32 ·9 23 · 7  45 ·5  
5 BT upgrading (Type I )  4 39 ·8  23 ·2  68 ·5  
6 BB upgrading (Type I )  2 42 -4 27 ·2 66·2 
7 BB downgrading (Type I )  3 26·0 1 2 ·9 52 ·3 
8 BL downgrading (Type I )  5 37 · 1 34· 1 40-4 
9 BL Type II (ENL) 2 3 5 · 5  1 8 · 7  67-4 

1 0  L L  Type I I  (ENL) 9 33 ·4  26 ·5  42 ·0 
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Table 2. Soluble interleukin-2 receptor in the various clinical groups, and before and after treatment for 
reactions 

Unit-U/L 

Before treatment After treatment 

25% Confidence 95°;', Confidence 
limits limits 

No. of 
Leprosy groups subjects/patients Mean Lower Upper Mean Lower Upper 

I Normal healthy controls 1 0  296 1 86 470 
2 Normal BT controls 1 0  482 295 786 
3 Normal BL controls 4 865 673 I I I I  
4 Normal LL controls 6 663 563 780 
5 BT upgrading (Type I )  4 897 3 1 8  2526 1 1 1 9 652 1 920 
6 BB upgrading (Type I )  2 1 243 806 1 9 1 7  1 332  8 1 2  2 1 86 
7 BB downgrading (Type I )  3 795 486 1 302 608 256 1 44 1  
8 BL downgrading (Type I )  5 727 549 963 664 389 1 1 3 1  
9 BL Type II (ENL) 2 587 507 679 724 484 1 082 

1 0  LL Type I I  (ENL) 9 747 672 830 734 653 826 

and finally withdrawn, followed by a reduction in dosages of clofazimine to the standard 
MDT regime. 1 4, 1 5  

Venous blood samples were collected before starting antireactional treatment and 
when clinical signs of reaction had abated . The sera was stored, after separation at room 
temperature, in glass containers at - 65° to - 70°C (Forma Scientific deep-freeze) . 

Other investigations undertaken for all the patients included chest X-rays, haemato­
logical profile, blood sugar and urea, serum creatinine, liver enzymes, serum proteins 
acute phase treactants (alpha- I -antitrypsin and C-reactive protein) and lymphocyte 
adenosine deaminase activity.  

S IL - 2R  EST IMA TlON 

SIL-2R estimation was performed using a commercially obtained ELISA kit (CELL­
FREE Interleukin-2 receptor test kit ;  CK 1 020; T-cell Sciences Inc . ,  Cambridge, MA 
02 1 39 ,  USA), from Hysel India Ltd . This kit  included SIL-2R standards, anti- I L-2R 
coating antibody, anti-IL-2R HRP conjugated antibody, sample diluent, substrate 
diluent, OPO (o-phenylene diamene) substrate, buffered hydrogen peroxide, buffer, 
blocking diluent and surfactant .  The assay was carried out according to the manufac­
turers instructions after bringing the test samples gradually to room temperature. The 
optical readings were taken on an automatic ELISA reader (TITERTEK) at 490 nm. A 
standard curve was plotted on a graph paper from the mean of readings obtained from the 
supplied standard solutions.  The concentration of SIL-2R in the test samples were 
determined from the mean optical readings and the standard curve, and expressed as 
arbitrary units per m! .  

CONTROLS 

Twenty patients with leprosy, derived from varous groups of leprosy,8- 1 0 not  having any 
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clinical evidence of reaction, along with 10 normal healthy adult volunteers formed the 
controls for the study (Tables I and 2) .  

STATIST ICAL  METHODS 

In view of the  variability with respect of age and SIL-2R, observations were transformed 
to log values to achieve variance stability and normali ty. Analysis of variance (one way 
classification) was done to test for the significance of variation amongst the different 
clinical groups including normal healthy controls, and, finally, homoscedastic leprosy 
groups were pooled and subjected to weighted analysis of variance, as described by 
We1ch . ' 6  Individual and other sensible comparisons were done through linear contrasts .  I ?  
Significance of rise/fall after treatment was tested by ' t ' test for paired samples .  

Results 

The age of all the patients, including normal healthy controls was 33 ± 9 (mean ± SD) 
years, varying from 1 8  to 56 years . The age distribution of each of the clinical groups has 
also been given in Table 1 .  There was no evidence of significant (p > 0·05) variation in age 
amongst the leprosy groups thus indicating that the groups were not significantly 
heterogeneous with respect to age. 

Of the total patients studied 2 1 · 8%  were females. Few of the clinical groups did not 
have females. I t  was assumed that the low number of females in the other groups would 
have little effect on the study variables. 

Table 2 gives the mean levels of SIL-2R in the age groups of leprosy, along with their 
95% confidence limits. Mean SIL-2R level in BT patients (not in reaction) was observed 
to be higher, though not significantly, as compared to that in normal healthy controls 
(p > 0,05) .  SIL-2R levels were significantly higher in the other clinical groups (normal BL 
controls, normal LL controls, and other reaction groups) as compared to the BT group 
and the normal healthy controls (p < 0'05) .  SIL-2R values did not vary significantly 
before and after treatment in any of the test clinical groups. 

On pooling together the data obtained from all patients with reactions into Type I 
upgrading group, Type I downgrading and Type 2 reaction groups, irrespective of 
primary disease classification,  the mean SIL-2R level of Type I upgrading reaction 
appears higher than any of the other groups and is significant by the Students' ' t ' test. 
However, on weighted analysis by the abovementioned methodes), no statistical 
significance could be established . 

Discussion 

The SIL-2R molecule, \ 0  Kd less in size as compared to the alpha polypeptide subunit 
from which i t  is  derived, I has been studied and characterized .4• 1 8  Although the 'potential' 
of this molecule in immune regulation is  well recognized, studies in different diseases have 
yet to prove its role in down-regulating IL-2 mediated immunological responses . 
Furthermore, in vitro studies to establish requirements for production of SIL-2R I 9-22 and 
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its affinity for IL_2,4,23,24 though supportive of the above hypothesis, have failed to 
establish the exact mechanism or role SIL-2R plays in the immune pathways , 

Reactions in leprosy continues to be a poorly delineated phenomenon, perhaps 
unparalleled by any other infectious disease, While it  is  a well-recognized clinical entity, 
with well accepted immunological and histopathological criterias, 1 2 the mechani < '11s are 
far from clear (why some patients develop reactions while others do not? What determines 
whether a patient with Type I reaction will upgrade or downgrade? What determines 
clinical subsidence of reaction?) and remain to be elucidated , 

Though, from the results, no firm conclusion can be made regarding sex and age in 
reactions, indirect evidence that the clinical groups have an homogenous age represen­
tation, was obtained by the lack of significant age variation between the various groups . 

SIL-2R values in the various test groups did not vary significantly from those obtained 
from the bacil l iferous leprosy patients (without reaction), after detailed weighted analysis 
of the individual groups,  BT patients (not having reaction) were all paucibacillary and 
had significantly lower SIL-2R (p < 0'05) .  On pooling the data to form larger groups of 
patients with Type I (downgrading) or (upgrading), and Type 2 (ENL) reactions, 
Students' ' t' test revealed significantly higher levels of SIL-2R receptors in Type I 
upgrading reaction, both before and after treatment, as compared to all the other groups 
(with or without reactions) . Interestingly, Tung et al, 6 had highlighted similar findings 
earlier, in their maiden report. The apparent higher values in Type I upgrading reactions 
are not borne out by statistical analysis, due to large variation in individual SIL-2R 
readings relative to the sample sizes giving large standard deviation.  However, i t  is  
tempting to speculate that the apparent difference of higher SIL-2R levels ,  between 
Type I upgrading reaction and other forms of reaction, is due to its unique immuno­
pathogenesis ,  

SIL-2R values in the various test  groups did not vary significantly from those obtained 
from the bacill iferous leprosy patients (without reaction), after detailed weighted analysis 
of the individual groups . BT patients (not having reaction) were all pauci bacillary and 
had significantly lower SIL-2R (p < 0 ,05) , On pooling the data to form larger groups of 
patients with Type I (downgrading) or (upgrading), and Type 2 (ENL) reactions, 
Students' ' t ' test revealed significantly higher levels of SIL-2R receptors in Type I 
upgrading reaction, both before and after treatment,  as compared to all the other groups 
(with or without reactions) , Interestingly, Tung et al,6 had highlighted similar findings 
earlier, in their maiden report.  This apparently statistically significant, higher values, in 
Type I upgrading reactions, is  not borne out on weighted analysis, due to large variations 
in individual SIL-2R readings, unique to this group, with respect to sample size (large 
standard deviation) .  However, it is tempting to speculate that the apparent difference of 
higher SIL-2R levels, between Type I upgrading reaction and other forms of reaction, is 
due to its unique immunopathogenesis .  

The lack of significant differences in the test  groups before and after treatment until 
clinical remission (some with corticosteroids) is  intriguing, and is contrary to an earlier 
report of precipitous fall in SIL-2R levels following corticosteroid therapy ,6  It would 
appear that SIL-2R levels remain unaffected by corticosteroids, even in Type I reactions, 
a finding identical to that of Scollard et al,25 in suction induced bli sters, over 
representative skin lesions , 

It is now known that SIL-2Rs are secreted in a wide variety of clinical and laboratory 
situations. I -3 , 5-7, 20.22 Furthermore, all cells which manifest receptors for IL-2 are potential 
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' secretors' of SIL-2R. 1 9  Though SIL-2R binds I L-2 efficiently, this bindings is of low 
affinity and considerably high concentrations would be necessary for i t  to significantly 
block the action of I L-2, and cause down-regulation of IL-2 mediated responses. These 
levels are reportedly not obtained in vitro but may occur transiently in vivo, at least near 
the site of release . 24 However, the contradictory finding of reduced SIL-2R after 
immunotherapy for allergy,26 may support the view that SIL-2Rs are a 'non-specific' 
secretory 'by-product' of intrinsic down-regulation by immunocompetent cells, following 
any alteration in a state of immunological 'balance ' .  1 

In leprosy, reactions are an accepted manifestation of acute immunological ' imba­
lance' ,  with changes in CD4 + cell activity and/or numbers . 25 Raised SIL-2R values in 
reactions should then reflect the immunological instabil ity.  The lack of significant 
variation obtained perhaps underscores the inherent unstable immunity in patients 
manifesting leprosy per se. Further, the lack of change in SIL-2R levels following 
treatment and clinical subsidence of reaction points towards the absence of any role of 
SIL-2Rs in ' stabilizing' the immunological ' imbalance' that exists in  these states . 
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Recepteurs solubles interleukine-2: les types de lepre et les reactions pendant et 
apres Ie type 1 (lepra) et Ie type 2 (ENL) 

V N SEHGA L ,  S N BHATTACHARYA , Y S H A H ,  V K SHARMA ET 

C K GUPTA 

Resume Vingt-cinq patients presentant des reactions d e  type I (lepra) e t  d e  type 2 (ENL) firent I 'objet d'un 
essai (SIL-2R dans du serum) avant et apres Ie traitement de leurs sympt6mes aigus et les resultats furent 
compares avec ceux de 10 aduItes sains normaux et 20 patients souffrant de lepre pel' se. La classification de 
chaque sujet en differents groupes de lepre et en differents types et sous-types de reactions fut fait selon des 
criteres normaux avant Ie debut de l'etude. Les evaluations statistiques detaillees des donnees revelent des 
niveaux considerablement plus eIeves de S IL-2R chez to us les lepreux compares aux groupes temoins normaux, 
les groupes pluribacillaires ayant des niveaux plus eIeves que les groupes paucibacillaires. Les recepteurs SIL 
2Rs apparaissent en nombre p lus  eleve dans  la reaction p lus  poussee de type I que dans  les  autres reactions 
quoique leur signification sur Ie plan statistique ne soit pas importante. 

Les niveaux n'avaient pas fort change a la suite d'un traitement ou d'une remission clinique. 

Receptores solubles de interleucina-2: niveles en la lepra y, durante y despues de las 
reacciones tipo 1 (lepra) y tipo 2 (ENL) 

V N SEHGA L ,  S N B HATTACHA R Y A ,  Y S H A H ,  V K SHARMA Y 
C K GUPTA 

Resumen Veinticinco pacientes c o n  reacciones tipo I (lepra) y tipo 2 (ENL) fueron estudiados p o r  SI L-2R en 
suero, antes y despues del tratamiento de su condicion aguda y los resultados se compararon con 10 adultos de 
salud normal y con 20 pacientes con lepra per se. Le classificacion de cada sujeto en diferentes grupos de 
leprosos, y en varios tipos y sUbtipos de reacciones fue hecha de acuerdo a criterios estandar, previo a la 
induccion en el estudio .  La evaluacion estadistica detallada de los datos revelo niveles elevados significativos de 
SIL-2R en todos los pacientes leprosos, comparados con los con troles normales, con niveles mas elevados en los 
grupos multibacilares comparado con el grupo paucibacilar. Los SI L-2R aparecieron mas elevados en la 
reaccion tipo I mejorada que en las otras formas de reaccion, aunque esto no rue estadisticamente significativo. 

No hubo cambios significativos en los niveles posteriormente al tratamiento y remision clinica . 
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Summary Renal functional status i n  Mycobacterium leprae infected mice can be 

best studied by examining the enzymatic status of brush border membrane vesicles 

from proximal convoluted tubule. The role of vaccination in  modulation of the 

renal status brought by the disease has been studied using this technique. The 

characteristic marker enzymes of renal brush border membrane-namely alkaline 

phosphatase, leucine aminopeptidase and y-glutamyl transpeptidase decreased 
significantly ( p < 0·0 I )  in due course in M. leprae infection over a period of 

9 months. The combined vaccine (BeG + M. leprae) may have a protective effect 

on renal abnormalities only in the initial stages of infection as indicated by a 
significant rise in enzymatic levels .  H owever, no significant ( p > 0·05)  protective 
effect of vaccine was found in  a more advanced disease state after 9 months in 
infected mice .  

Renal involvement i s  a frequent finding in leprosy. 1 -3 A number of trials of vaccination 
have been conducted in humans4.5 to assess its protective value in the disease. Significant 
rates of skin test conversions have been reported 3 months after vaccination with BCG 
alone and with two consecutive doses of killed Mycobacterium leprae with or without 
BCG.6 Vaccination studies have also been carried out in animal models of leprosy 
particularly in mice4.7.8 since this animal can be easily obtained and handled . 

Earlier studies elucidated the h istopathological and immunological status of the 
kidneys in leprosy subjects .9 . " These criteria do not in themselves explain the complete 
renal pathogenesis or indicate the state of infection at which the renal impairment actua lly 
starts;  these parameters also do not pick up damage at the cytochemical level . In a recent 
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study, significant enzymuria was detected in untreated multibacillary leprosy patients l 2  
which may reflect the level and extent o f  renal damage . W e  planned t o  study the onset and 
alterations in renal brush border membrane (BBM) enzymes also in a mouse model of 
leprosy at different time periods of experimental infection . I t  may be possible also to 
examine the role of vaccination in the modulation of renal impairment in the mouse 
model using renal BBM enzymes as the biochemical markers for the detection of insult to 
kidneys. 

Materials and methods 

SOURCE OF M. LEPR A E  

The M. /eprae were isolated from skin biopsies taken from lepromatous leprosy patients 
with a BI ranging from 4 +  to 6 +  and a MI of more than 1 %. The bacteria were counted 
and an inoculation of 1 x 1 04 acid fast bacill i  (AFB) was used for mouse footpad infection . 

MICE 

Outbred lacca strain of Swiss albino mice each weighing 20-25 gm (3-4 weeks old) were 
used for the study. 

V ACCIN  A TlON 

The vaccine preparation was made by mixing BCG (BCG, Vaccine Laboratory, Guindy, 
Madras) and armadillo derived M. /eprae (Dr R J W Rees, Immunology of Leprosy 
( IMM LEP) Bank) at the concentration of 1 x l Os and 3 x 1 06 AFB per mouse, 
respectively.4, 1 4  

I MMUNIZA T l O N  OF M I C E  

Each mouse was injected subcutaneously with 30 � 1  of vaccine preparation i n  the left hind 
footpad . Three weeks later a booster dose of the vaccine was injected using 1 0  times 
diluted mixed vaccine preparation . IS A week later, the mice were given M. /eprae infected 
in the right hind footpad subcutaneously.4 Control animals received 30 �I of normal saline 
injections simultaneously. The animals were thus challenged with M. /eprae 4 weeks after 
the primary vaccination dose. 

LEPROSY 

Leprosy infection was assessed by the footpad bacterial counts 1 6  at different time intervals 
ranging from 0 to 9 months during the course of infection. 

EXPER IMENTAL DES IGN 

A total of 1 50 Swiss albino mice (Iacca strain) obtained from the central animal house of  
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the Postgraduate Institute of Medical Education and Research, Chandigarh, India, were 
divided into the following three groups: 

(i) NC (normal controls) ; 
(ii) NIC (normal infected controls); 

(iii) NIV (normal infected and vaccinated) .  

PREPARA TION OF BRUSH BORDER MEMBRANE  VES ICLES  (B B M V ) 

The BBMV from the renal cortex were prepared by the method of Malathi 1 7  and the 
quality was checked as described by Turner & Moran . l s  

ENZYME ASSAY 

Alkaline phosphatase was  assayed by  the  method of Bergmeyer, 1 9  leucine aminopeptidase 
was assayed by the method of Goldberg & Rutenberg. 20 The method of Naftalin2 1 was 
used to determine the activity of y-glutamyl transpeptidase. The substrate concentration 
was standardized and used for each enzyme assay throughout the study. One enzyme unit 
is defined as 11 mole of substrate hydrolysed per minute per mg protein under standard 
assay conditions and the enzymatic activities are expressed as Mean ± SD. Protein was 
estimated by the method of Lowry.22 

Results 

The BBMV prepared from the renal cortex of M. leprae infected mice were employed for 
the assessment of kidney function during the course of experimental leprosy and the role 
of vaccination in preventing/reverting the impairment caused by the infective agent. The 
normal infected (NIC) and vaccinated (NIV) groups were compared with the NC group. 
The hydrolytic enzymes characteristic of BBM studied included alkaline phosphatase 
(AP), leucine aminopeptidase (LAP) and y-glutamyl transpeptidase (yGT) . 

The activities of alkaline phosphatase estimated from the BBMV from vaccinated 
(NIV) and infected (NIC) groups of mice were compared with controls (NC) as given in 
Figure I .  No significant difference in enzymatic activities was found between the groups at 
zero time . However, a significant decrease (p < 0 ·0 1 )  in enzymatic activity was found at 
I month in the NIC group, the fall  was more pronounced from 3 to 9 months post­
infection when compared with the NC group. The NIV group of mice showed a 
significant rise ( p < O'OO I )  in the enzymatic activity compared to the NIC group at 1 
month post-infection and this increase persisted up to a 3 month period of infection.  
However, after 6 months of infection, there was no significant (p > 0·05) difference 
between NIV and NIC groups. In the 9 month post-infection group, there was a 
significant fall  ( p  < 0 ·0 1 )  in enzymatic activity both in the infected (NIC) and vaccinated 
(NIV) groups when compared with the control group (NC) . 

Figure 2 depicts the activities of leucine aminopeptidase in vesicle preparations from 
the three groups of animals described earlier. Here also there was a significant fall in the 
enzymatic activity after I month of infection to 9 months post-infection (NIC group), 
whereas the enzymatic activities in the BBMV of NIV group were significantly increased 



272 M Kohli et al .  

� CONT ROL GROUP 

EJ INFECTED GROUP 

� ic • VACC INATED GROUP 

it 1! Vl 0 O Q:  I Cl. E '" 
� E Z ­W i I .!:: g; E a: � 0 Z W I Vl 
0.. � W a: ...J O 0 >­� I 
::t 
t 0 

� MONT H S  OF I N F ECTION 

Figure I. Activities of alkaline phosphatase in control, infected and infected-vaccinated groups of mice kil led at 
0,  I ,  3 ,  6 and 9 month intervals .  Values are represented as Mean ± SD. The level of significance is . ,  p < 0 ·00 I 
control vs infected group; • •  , p < 0·00 I infected vs infected-vaccinated group; ., p < 0 ·00 I control vs infected­
vaccinated group. 
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Figure 2. Activities of leucine aminopeptidase in the control, infected and infected-vaccinated groups of mice 
sacrificed at 0 ,  1 , 3 , 6  and 9 month intervals. Values are represented as Mean ± SD. The level of significance is: * ,  
p < O'OO I control v s  infected group; . * ,  p < O·OO I infected v s  infected-vaccinated group; t,  p < O'OO I control vs 
infected-vaccinated group. 

after I to 6 months post-infection. At 3 months and 9 months post-infection, no 
significant difference (p < 0 ·05) was found between the NIC and NIV vaccinated group of 
animals. 

Figure 3 demonstrates the activities of y-glutamyl transpeptidase in vesicle prepara­
tions of the three groups. A similar pattern was observed with this enzyme also, i . e .  a 
significant fall in the activity occurred following M. /eprae infection up to 9 months post­
infection in comparison to control animals .  A significant rise (p < 0·0 I )  in the enzymatic 
activity in the vaccinated group in comparison to NIC group was seen . I t  is evident from 
Figure 3 that there is no significant difference ( p  > 0'05) between the vaccinated group and 
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� CONT R OL GROUP 

['l] INFECTED GROUP 

• VACC I NAT ED GROUP 

Figure 3. Activities of y-glutamyl transpeptidase in the control, infected and infected-vaccinated groups of mice 
sacrificed at  0, 1 , 3 , 6  and 9 month intervals .  Values are represented as Mean ± SD. The level of  significance is :  * ,  
p < O'OO I control v s  infected group; * * ,  p < O ·OO I  infected v s  infected-vaccinated group; t,  p < O'OO I control us 
infected-vaccinated group. 

control group at 3 months and the post-infected group fol lowed up to 9 months, an 
indication of the protective effect of the vaccination during the study period . 

Discussion 

Laboratory animals, as experimental models of diseases, can be used for the early 
detection of the onset of the disease . Accepted markers of disease are abberations in the 
histopathological and immunological parameters, but reflect the disease process at a very 
advanced stage. Complete renal structural and functional status cannot thus be evaluated 
by the existing parameters.  Establishment of biochemical parameters for the early 
detection of the disease would be appropriate. It has been found that BBM enzymes are 
altered much earlier during the disease compared to histopathological alterations and 
hence can be used as markers for the early detection of the disease . The BBMV can also be 
used for the study of the role of vaccination in modulation of the renal status brought 
about by the disease . 

A significant fall in the enzymatic activities of all three B B M  enzymes during the 
course of experimental M. leprae infection in mice from I to 9 months is  an indication of 
gradual damage of the renal proximal tubule membrane compared to the control group of 
animals. These observations are in agreement with the earlier histopathological , I I ,23 
immunological l O,24 and functional alterations" ,25 in the kidneys in human subjects. 

The significant difference in the activity of the enzymes studied in NIC and NIV 
groups may have the following implications :  the biochemical alterations across renal 
BBM are specific to M. leprae infection as these could be reversed by giving the 
vaccination mixture of BCG and M. leprae. The vaccination may have a protective effect 
on the renal impairment brought about by leprosy only in the initial stages and no 
significant protective effect was found in the advanced disease state in the 9-month 
infected group of animals. I t  is likely that the combined BCG and M. leprae vaccine 
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prevents the formation of immune complexes by disturbing the ratio of antigen : antibody 
required for the formation of immune complexes.  Hence the vaccine may have a 
preliminary role in preventing the immune complex deposition at an initial stage when the 
antigen load is not in excess.  
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Le vaccin convit (BCG + Mycobacterium /eprae) offre-t-il une protection contre les 
changements biochimiques de la bordure en brosse de la membrane renale dans Ie cas 
de la lepre experiment ale? 

M K O H L I ,  N K G A N G U L Y ,  S K A U R ,  K S C H U G H ,  V K S H A R M A  ET 
S R BHUSHNURMATH 

Resume L a  meilleure methode d 'examen de la fonction renale des souris infectees par I e  Mycobacterium leprae 
est d'etudier l'etat enzymatique des vesicules du bord en brosse de la membrane du tube contourne proximal 
renal .  Cette technique a ete utilisee pour determiner Ie role de la vaccination dans la modulation de la fonction 
renale atteinte par la maladie. Les enzymes marqueuses caracteristiques de la membrane a bord en brosse a 
savoir la phosphatase a1caline, la leucine-aminopeptidase et la gamma-glutamyl transpeptidase avaient fort 
baisse (p < 0,0 I )  apres un certain temps dans Ie cas d 'une infection causee par Ie M. /eprae, au cours d'une peri ode 
de 9 mois. Le vaccin combine (BCG + M. /eprae) peut avoir une action protectrice contre les anomalies renales 
uniquement en debut d' infection comme l ' indique l'elevation importante du nombre d 'enzymes. Cependant, 
chez les souris infectees, Ie vaccin n'avail aucun effect protecteur notable (p > 0,05) 9 mois plus tard, lorsque la 
maladie avail evolue. 

(,Puede dar proteccion la vacuna Convit (BCG + Mycobacterium /eprae) en contre 
de los cambios bioquimicos en la membrana renal de borde en cepillo en la lepra 
experimental? 

M K O H L I ,  N K G A N G U L Y ,  S K A U R ,  K S C H U G H ,  V K S H A R M A  Y 
S R BHUSHNURMA TH 

Resumen EI estado funcional renal e n  l o s  ratones infectados c o n  Mycobacterium /eprae puede ser mejor 
estudiado examinando el eslado enzimatico de las vesiculas de la  membrana de borde en cepillo del tubulo 
contorneado proximal. Se ha estudiado, usando esta tecnica, el papel que juega la vacuna en la modulacion del 
estado renal ocasionado por la enfermedad . Las enzimas marcadoras caracteristicas de la membrana renal de 
borde en cepil lo, I lamadas fosfatasa a1calina, leucina aminopeptidasa y gamma-glutamil transpeptidasa 
disminuyeron significativamente (p < 0,0 I )  en debido curso en la infeccion con M. /eprae durante un periodo de 
9 meses. La vacuna combinada (BCG + M. /eprae) puede que tenga un efecto protector sobre las anormalidades 
renales solamente en las etapas iniciales de la infeccion indicado por un aumento significativo de los nive1es 
enzimaticos. Sin embargo, no se encontro un efecto protector significativo (p > 0,05) de la vacuna en estados de 
enfermedad mas avanzados despues de 9 meses en ratones infectados. 
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Summary By use of the mouse footpad technique, the susceptibility testing of 1 3 

strains of Mycobacterium /eprae to rifampicin (RFP) and the determination of 

minimal effective dosage ( MED) were carried out .  Among these strains of M. 

/eprae, 8 were obtained from previously untreated multibacillary leprosy patients 
and 5 from relapsed leprosy patients without using RFP previously.  The results 
showed that the M E D  of al l  strains to RFP were ,,; 0 ·00 1  % FRP in  the diet, 5 

strains being equal to 0·00 1 % ,  5 ,,; 0·000 1 % ,  2 � 0·0003% and I ,,; 0·0003 % .  The 

results i ndicated that the M E D  value of RFP could be lower than that of other 

reports. Because the critical concentration of RFP for assessment of RFP­

resistant strains is  not well established a further study would be worthwhile.  The 
results of the determination of sera RFP concentrations in  mice administered the 

RFP diet were identical with that of Holmes' report.  Five of the 1 3  strains also 

showed that the growth of bacil l i  were suppressed by 1 0  mg/kg RFP using the 
gavage method. 

Since Opromolla firstly used rifampicin (RFP) to treat patients in 1 963 ,  the bactericidal 
activity of RFP for M. leprae was confirmed by many researchers. 1 -3 So far this drug has 
been used for leprosy in almost every country. With the development of the mouse 
footpad technique, it has become possible to estimate the minimal effective dosage 
(MED) of this drug. However, the critical concentration of RFP is not as well established 
as that of dapsone (DDS),4 so that the finding of RFP-resistance could be very difficult, 
particularly low degree resistance . For studying the sensitivity of M. leprae to RFP and 
the determination of MED suppressing M. leprae growth, we collected 1 3  strains of M. 
leprae from the skin lesions of patients with multibacillary leprosy in leprosaria .  This 
paper reports the activity of RFP against these strains of M. leprae and M ED in the 
experiments of mouse footpad . J.; 
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Materials and methods 

SOURCE OF M. LEPRAE 
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A total of 13 strains of M. /eprae were isolated, of which 8 strains were obtained from 
previously untreated multi bacillary leprosy patients and 5 from relapsed leprosy patients 
without using RFP previously. The specimens were taken by skin biopsy or by the scrape 
method. 

MOUSE FOOTPAD TECHNIQUE 

The mouse footpad technique for drug susceptibility testing was as described pre­
viously.5,6 The CFW-strain mice were used in all studies, Inoculation of 1·0 x 104 in both 
hind footpads was employed. For each of the strains one group of I 0 � 12 mice served as 
untreated control and groups treated (6 � 8 mice each) were divided into groups of 0,003, 
0·00 I ,  0·0003 and 0,000 1% RFP per 100 g diet. At the same time 5 out of the 13 patient 
strains were also taken up with 10 mg/kg RFP once a week by gavage, The drugs were 
given by the continuous administration method. In the untreated control group M, /eprae 

from both rear footpads were harvested at 5 � 6 months after inoculation, at intervals of 
1-2 months, until the average number of bacilli per footpad was observed to be at least 
5 x 105. At this time the remaining control mice and all treated mice were killed and 
harvested. Some experiments were observed for 12 months after inoculation, 

DETERMINATION OF SERUM RFP CONCENTRATIONS IN SOME GROUPS OF MICE 

Estimation of the concentrations of RFP in the sera of some groups of treated mice was 
done, The method of determination was described previously by Holmes & Hilson using 
an agar diffusion technique for microbiological assay.? 

Results 

The results of RFP susceptibility testing and minimal effective dosage in 13 strains of M, 
/eprae are summarized in Table I .  The results showed that the MED of all strains to RFP 
were �0·001% RFP diet, including 5 strains being equal to 0'001%, 5�0'0001%, 
2 � 0·0003% and 1 � 0,0003%. Five strains of M.leprae (patient strain Nos 7,8, 11, 12 and 
13) investigated were also suppressed by 10 mg/kg RFP dosage once a week by gavage in 
the experiments. The concentrations of RFP in the sera of mice receiving 0,00 1,0'003% 
RFP diet were 0·13 � O· 38 J-lg/ml and 0, 5 � 1,6 J-lg/ml. The average level of RFP 
concentration was 0, 21 J-lg/ml and 0·87 J-lg/ml respectively. 

Discussion 

The first publication by Jacobson & Hastings8 reported a case of a RFP-resistant leprosy 
patient treated with RFP alone. The evidence was obtained by experiment of mouse 
footpads. The strain of the M./eprae inoculated grew in the footpads of mice which were 
given 0,001, 0,01 and 0,03% RFP in the diet. However the organism was inhibited in the 
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Table 1 .  RFP-susceptibility test and MEO in 13 strains of M. leprae 

Patient RFP in the mouse diet (g%, )  RFP 
strain (gavage) MEO 
No.  0 0 ·000 1 0 ·0003 0 ·00 1 0 ·003 10 mg/kg (g/ 1 00g) 

I 8/8* 6/8 4/7 0/6 0/6 NO 0·00 1 
2 8/8 3/6 4/6 0/6 0/7 NO 0 ·00 1 
3 8/8 0/8 0/6 0/6 0/6 NO � O'OOO I 
4 8/8 0/6 0/6 0/6 0/7 NO � O·OOO I 
5 I I / I I 6/8 6/8 0/8 0/6 NO 0·00 1 
6 8/8 0/6 0/6 0/6 0/6 NO � O·OOO I 
7 1 0/ 1 0  3/6 NO 0/6 0/6 0/8 ;;. 0·0003 
8 7/7 0/6 0/6 0/7 0/6 0/8 � O ·OOO I 
9 1 0/ 1 0  5/5 4/8 0/7 0/7 NO 0 ·00 1 

1 0  8/ 1 0  0/8 0/6 0/8 0/6 NO � O ·OOO I 
I I  7/8 7/8 4/6 0/7 0/6 0/8 0 ·00 1 
1 2  7/8 NO 0/7 0/7 0/6 0/6 � 0'0003 
1 3  1 0/ 1 0  6/8 ND 0/8 0/8 0/6 ;;. 0·0003 

M ultiplication of M. leprae: ;;. 1 05 M. leprae per footpad. 
* No. mice showing multiplication of M. leprae. No. mice harvested . 
ND, not done. 

mice administered 0 ·06% RFP diet. As the critical concentration of RFP was not well 
established, detecting low degree resistance of M. leprae was directly influenced . The 
MED values of RFP reported by experts are variable. Rees et  al.9 showed that 5 strains of 
M. leprae were suppressed by 0 ·002 5 %  RFP diet. Holmes & Hilson reported 3 strains to 
M ED of RFP, in which 2 strains were 0 ·00 1 % and one strain was 0 ,0003 % ,  they suggested 
that 0 ·00 1 % RFP was the available value for measurement of RFP-resistant organism. 
Thereafter, Holmes l o also reported results of RFP M ED for 8 strains of M. leprae which 
were taken from previously untreated lepromatous leprosy patients. Six of the 8 strains 
were suppressed by 0 ·00 1 % RFP in the diet, the remaining 2 strains were 0 ·0003 % and 
0 ·003 % RFP. Devasundaram et ali i presented that the growth of several strains were 
inhibited by 0 ·00 1 % RFP diet, but some strains were not. A report l 2  in China showed that 
the growth of M. leprae in the footpads of mice was suppressed by 0·000 1 %  RFP in the 
diet, and 0 ·00 1 % RFP exhibited significantly bactericidal activity . The results mentioned 
above were similar to ours which indicated that M ED of RFP for all 1 3  strains of M. 
leprae were � 0 ·00 1 % and the majority of these strains were < 0·00 1 % .  It is possible that 
M ED level of RFP was lower than that of other countries . In addition, 5 of the 1 3  strains 
were also inhibited by 1 0  mg/kg RFP (equal to 0 ·0005% RFP) once a week by gavage. 
Shepard2 reported that no anti leprosy activity to 0 ·00 1 and 0·000 1 % RFP for M. leprae 
were observed . However, the bactericidal action was found using 0 ·0 1 % RFP in the diet. 
Guelpa-Lauras et al. 1 3 reported 9 cases of RFP-resistant leprosy. The evidence was 
obtained by experiments of mouse footpad, which multiplication of M. leprae were found 
in mice administered 1 0  mg/kg RFP once a week by gavage. The data mentioned above 
suggested the M ED values of RFP differ among the reports. 

The studies have been performed to determine sera RFP concentrations in some 
groups of treated mice infected with M. leprae, the results were similar to that of Holmes' 
report, which showed that the RFP concentrations in the diet were correct. 



References 

Susceptibility testing of 13 strains of M .  Leprae to RFP 279 

I Levy L et al. The bactericidal effect of rifampicin on M. leprae in man: (a) Single doses of 600, 900 and 1 200 
mg; (b) Daily doses of 300 mg. In! J Lepr, 1 976; 44: 1 83 .  

2 Shepard C c .  Further experience with the rapid bactericidal effect of rifampin on M. Leprae. A m  J Trop Med 
Hyg, 1 974; 23: 1 1 20 .  

) Levy L. The normal mouse in experimental chemotherapy. Int J Lepr, 1 987 ;  55(4 suppl): 843 . 
4 Ji Baohong. Drug susceptibility of Mycobacterium leprae. Int J Lepr, 1 987 ;  55(4 suppl): 830 .  
5 Wang Heying et al .  An experimental model of mouse footpads infected with M. leprae. J Dermatological 

Prevention Therapy Research, 1 977 ;  3: 1 68 .  
6 Wang Heying et al. Preliminary observation on efffect of thymic peptide in  experimental infection of mice 

with M. leprae. A cta A cad Med Sci, 1 985 ;  7: 227. 
7 Holmes LB, Hilson GHF et al .  The effect of rifampicin and dapson on experimental mycobacterium leprae 

infections: minimum inhibitory concentrations and bactericidal action.  J Med Microbial, 1 972; 5: 25 1 .  
8 Jacobson RR,  Hastings RC. Rifampin-resistant leprosy. Lancet, 1 976; ii:  1 304. 
9 Rees RJW. Experimental and clinical studies on rifampin in  treatment of leprosy. Br Med J, 1 970; 5688: 89. 

10 Holmes LB .  M inimum inhibitory and bactericidal dosages of rifampicin against mycobacterium leprae in  the 
mouse footpad: Relationship to serum rifampicin concentrations. Int J Lepr, 1 974; 42: 289. 

I I  Devasundaram B et al. Plasma rifampicin levels in mice: a preliminary report. Int J Lepr, 1 989; 57( 1 sup pi) :  
379.  (Abstract . )  

1 2  Ji Baohong et al. Study on experimental chemotherapy of mouse footpads infected with M. leprae. Chinese J 
Derm, 1 980; 13:  24. 

13 Guelpa-Lauras, Claire-Cecile et al. Nine cases of rifampicin-resistant leprosy. Int J Lepr, 1 984; 52: 1 0 1 .  

Etude de f a  sensibilite de 1 3  souches d u  bacille de Hansen Mycobacterium /eprae Ii fa 
rifampicine et determination d'une dose minimafe eflicace. 

WANG HEYING,  LI WENZHONG , YE GANYUN , YU L INCHONG ET SRI MEIQIN 

Resume U n e  etude d e  sensibilite a la rifampicine (RFP) de 1 3  souches du Mycobacterium leprae fut m e  nee sur 
Ie coussinet plantaire de la souris ainsi que la determination d'une dose minima Ie efficace (M ED). Parmi ces 
souches du M. leprae, 8 furent obtenues de patients pluribacil laires non traites precedemment et 5 de lepreux 
recidivant qui n'avaient pas ete traites a la RFP. Les resultats ont prouve que la M ED de toutes les souches 
sensibles a la RFP etaient � 0,00 1 0;., de RFP dans l 'alimentation, 5 souches etant egales a 0,00 1 %, 5 � O,OOO I 0;'" 
2 ;;' 0,0003% et I � O, 0003 % .  Les resultats indiquaient que la valeur de la M E D  de la RFP pouvait etre inferieure 
a celie indiquee dans d'autres rapports. Etant donne que la concentration critique de RFP permettant d'evaluer 
les souches resistantes a la RFP n'est pas bien connue, une autre etude s'avererait utile. Les resultats de la 
determination des concentrations de serums RFP chez les souris ayant reo;:u un regime de RFP etaient identiques 
a ceux du rapport de H olmes. Une elevation du nombre des bacilles avait ete supprimee dans 5 des 1 3  souches en 
administrant 1 0  mg/kg de RFP par gavage. 

Ef test de susceptibilidad de 13 cepas de Mycobacterium /eprae a fa rifampicina y fa 
determinacion de fa dosificacion efectiva minima. 

WANG HEYING,  L I  WENSHONG , YE G A N Y U N ,  YU L INCHONG Y SHI MEIQIN 

Resumen S e  lIevo a cabo el test d e  la susceptibilidad a la rifampicina (RFP) y la determinacion d e  l a  
dosificacion efectiva minima (M ED) e n  1 3  cepas d e  Mycobacterium leprae mediante e l  uso de l a  tecnica del 
cojincillo del pie de raton. Entre estas cepas de M. leprae, 8 fueron obtenidas de pacientes leprosos multibacilares 
no tratados previamente y 5 de pacientes leprosos con recaida sin haber usado RFP previa mente. Los resultados 
mostraron que la MED de todas las cepas a RFP fue de � O,OO I % de RFP en la dieta, 5 cepas siendo iguales a 
0,00 1 % ,  5 � O,OOO I %, 2 ;;' 0,0003% Y I � 0,0003 % .  Los resultados indicaron que el valor de M E D  de RFP seria 
menor que 10 informado por otros trabajos .  Debido a la concentracion critica de RFP para la valoracion de las 
cepas resistentes a RFP no esta bien establecido si vale la pena un estudio posterior. Los resultados de la 
determinacion de las concentraciones de RFP en el suero en ratones administrados con dieta con RFP fueron 
identicos a aquellos informados por Holmes. Cinco de las 1 3  cepas mostraron tambien que el crecimiento de los 
bacilos fue detenido con 10 mg/kg de RFP usando el metodo de gavaje.  
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Summary M inimal effective doses of rifabutin and rifampicin were determined 

in Mycobacterium /eprae isolated from skin biopsies of newly diagnosed, 

previously untreated lepromatous leprosy patients. Rifabutin was more potent 

than rifampicin .  Our previous report that rifabutin was fully active against 

rifampicin-resistant M. /eprae could not be confirmed. Examination of two strains 

of rifampicin-resistant M. /eprae from elsewhere, and a repeat experiment on our 
original strain of rifampicin-resistant bacil l i ,  showed ful l  cross-resistance between 
rifampicin and rifabutin .  A clinical trial in three newly diagnosed, previously 
untreated lepromatous patients showed that rifabutin has rapid bactericidal 
activity. 

Several members of the ansamycin group of antimicrobials have been found to be very 
active against M. leprae. 1�3 Rifampicin is the best known of this group and considerable 
experience in the use of this drug for the treatment of leprosy has accumulated in the past 
1 5  years.4  It  is  the only one of the antileprosy drugs currently available that i s  rapidly 
bactericidal for M. leprae and it  is  now considered a standard drug worldwide for the 
treatment of all types of leprosy in combination with other drugs . s  

Rifabutin (LM427) i s  a newer member of the  ansamycin group whose activity against 
M. leprae has been demonstrated in the mouse footpad and whose minimal effective dose 
is several times lower than that of rifampicin . 6  Rifabutin has been used extensively to treat 
M. avium-intracellulare infections in patients with acquired immune deficiency syndrome 
and it  appears to be safe and well tolerated . 7  

We have extended our earlier studies of the minimal effective dose of rifabutin in  
mouse footpad infections

' 
with M. leprae, I further studied the activity of rifabutin against 

rifampicin-resistant M. leprae in mouse footpads,6 and we undertook a small clinical trial 
of rifabutin to measure the rapidity of onset of its bactericidal activity against M. leprae . 
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DETERMINA TIONS OF M I N I M A L  EFFECTIVE  DOSES  

Seven consecutive sk in  biopsies from patients with untreated lepromatous leprosy with a 
bacterial index (BI) of 4 +  or greater and a morphological index (MI)  of 1 % or greater 
which were received for routine drug sensitivity studies were used for mouse footpad 
inoculations.  The methods for inoculation,  harvest, and bacterial enumerations were 
those of Shepard8 and Shepard & McRae.9 Dapsone (Sigma Chemical Co . ,  St Louis, 
MO), c10fazimine (Geigy, Buffalo Grove, I L) ,  rifampicin (Sigma), and rifabutin 
(Farmitalia Carbo Erba, Mi lan, Italy) were mixed in  powdered mouse food (Purina Mills ,  
St Louis,  MO) at the concentrations indicated and fed continuously. Diets were prepared 
fresh at weekly intervals and stored at 0-4°C.  BALB/c mice were locally bred from 
breeding stock (Harlan Sprague Dawley, Indianapolis, TN, or Charles Rivers Breeding 
Labs, Wilmington, MA, or  Bantin and Kingman, Fremont, CA), The animals had access 
to water ad libitum. 

RIFABUTIN A C TIV ITY  AGAINST  R I F A M P I C I N - R ES ISTANT STRAINS  OF M. LEPR A E  

The activity of rifabutin was tested in continuous feeding experiments on three different 
occasions against rifampicin-resistant bacil l i . In 1 98 3  rifabutin was tested against a mouse 
footpad passaged strain of M. leprae (#3026) isolated originally in 1 977 from a patient 
with rifampicin-resistant disease .6 Additional mouse footpad passaged, rifampicin­
resistant strains were shipped at 0-4°C as amputated mouse footpads from Paris to 
Carville from the laboratories of Drs Grosset and Guelpa-Lauras . 1 o These strains grew in 
mice given rifampicin 10 mg/kg by gavage at weekly intervals .  Finally the Carville 
passaged strain (#3026) was retested in 1 986 .  The Carville strain had been passaged in 
mice continuously fed 0 ·0 1 % w/w dietary rifampicin .  We have tested well over 250 isolates 
of M. leprae from leprosy patients' skin biopsies for drug sensitivities in mouse footpad 
infections. With the exception of the cases of rifampicin resistance which we have 
reported,6. 1 1  all these i so lates were completely inhibited by 0 ·0 1 % dietary rifampicin 
prepared and administered as outlined above. 

CLIN ICAL  B A C TERIC ID A L  ACT IV ITY  

After giving informed consent three male patients aged from 2 1  to 49  years with 
borderline lepromatous or lepromatous leprosy entered the study. All  three patients had a 
HI of at least 4 + and a M I  of I % or more. All  were new, previously untreated cases. The 
patients were hospitalized and all medications were given under supervision. Routine 
haematological studies, blood chemistries, and urinalysis were done prior to, and on days 
2 and 1 4  of the study . Each patient had baseline skin smears from 1 2  sites and a skin 
biopsy for histopathology. Punch skin biopsies for baseline mouse footpad viability and 
drug sensitivities were performed and four repeat biopsies for mouse footpad viabilities 
(growth of bacilli detected within 1 2  months after a footpad inoculum of 5000 bacill i) 
were done on days I ,  3-6, 7 and 1 4  after beginning rifabutin .  Baseline drug sensitivities 
were determined in mice fed 0 · 0 1  % , 0 ·00 1 % and 0 ·000 1 % dapsone, 0 ·00 1  % c1ofazimine, 
0 ·0 1 % rifampicin and 0 ·00 1  % , 0 '003 % , 0 '000 1 % and 0 ·00003 % rifabutin .  
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Two patients were given rifabutin 300 mg daily for 14 days and the third patient was 
given a single dose of 300 mg on day I of the study. The rifabutin doses were given without 
regard for meals since meals do not appear to affect the drug's absorption. 7 

Results 

DETERMINA TIONS OF M I N I M A L  EFFECTIVE  DOSE 

The results from 7 consecutive isolates of M. leprae are summarized in Table I .  The 
minimal effective dose of rifampicin varied from 0 ·00 1 % to less than 0 ·00003 % w/w in the 
diet and that of rifabutin varied from 0 ·000 1 % to less than 0·00003 % .  In the isolates 
which permit comparison, rifabutin seems to be at least 3-fold more potent than 
rifampicin in mice. 

RIFA BUTIN ACT IV ITY  AGAINST  R I F A M P I C I N - RES ISTANT STRAINS  OF M. L EPR A E  

In 1 984 w e  reported that rifampicin-resistant M .  leprae strain #3026 grew in mice fed 
0 ·0 1 % dietary rifampicin but no growth was seen in mice receiving rifabutin 0 ·00 1 % to 
0 ·00003% in the diets . 6  This strain was inoculated into mice on 26 July 1 983  for this 
experiment .  The bacilli had been passaged in mice continuously fed 0 ·0 1 % w/w dietary 
rifampicin since November 1 978 .  They had been passaged in drug-free mice from January 
1 977 to November 1 978 .  The details of the results of this experiment in 1 983  are given in 

Table 1 .  M inimal effective doses of rifampicin and rifabutin against M. leprae in mice.  Values are the number of 
acid-fast bacilli per footpad counted as a pool of four footpads 

Isolate 
Treatment 

(continuous) B365 1 B3657 SI24 SI26 H59 B366 1 B2448 

Controls 6 · 1 2  x 1 05 7 · 56  X 1 05 7 ·97  x 1 05 6 ·20 x 1 05 6 ·04 X 1 05 1 ·09 X 1 06 6 ·43 X 1 05 

Dapsone ( %» 
0 ·0 1 N . G . *  N .G.  N .G.  N.G.  N.G.  N.G.  N .G.  
0 ·00 1 7 · 77  x 1 04 N .G.  N .G.  N.G.  N.G.  N.G.  5 · 52 x 1 05 

0 ·000 1 2 ·87  x 1 04 N .G.  N .G.  N.G.  3 · 60 x 1 04 N.G.  9 · 1 6 x 1 05 

Clofazimine (%)  
0·00 1 N .G .  N .G.  N .G.  N.G.  N.G.  N.G.  N.G.  

Rifampicin (%)  
0·0 1 N .G .  N .G.  N .G .  N .G.  N.G.  N .G.  N .G.  
0·00 1 N .G .  N .G.  N .G.  N.G.  N .G.  N.G.  N.G.  
0 ·000 1 1 ·44 x 1 05 2 ·00 X 1 04 N .G .  N.G.  5 -44 x 1 05 N .G.  N.G.  
0 '000,03 l ' 76 x 1 05 1 · 60 x  1 04 N.G.  N.G.  8 · 58  x 1 05 N .G.  N.G.  

Rifabutin ( % )  
0 ·00 1 N .G.  N.G.  N .G.  N.G.  N.G.  N.G.  N .G.  
0 ·0003 N .G.  N.G.  N.G.  N.G.  N.G.  N.G.  N.G.  
0·000 1 N .G .  N .G.  N .G.  N.G.  N.G.  N.G.  N .G.  
0 '000,03 7 · 75  x 1 05 N .G.  N.G.  N.G.  6 · 72 x 1 05 N .G.  N.G.  

* N .G .  = No growth detected . 
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Table 2. The activity of rifabutin against rifampicin-resistant M_ /eprae 
strain No_  3026 inoculated in 1 98 3 *6 

Treatment No _ + /  
(continuous) Total AFB/F ootpad ( x ± SEMlt 

Controls 6/6 8 - 34 ( ±  0-65) x 1 05 

Rifampicin ( 0;', ) 
0-0 1 6/6 1 - 76 ( ± 0-46) x 1 05 

0 -00 1 2/5 1 -92 ( ± 1 - 27) x WS 

0-000 1 5/6 3-07 ( ± 0 -87) x WS 

0-000,03 5/6 1 - 89 ( ± 0- 1 6) x 1 05 

Rifabutin ( % )  
0 -00 1 0/6 < 1 -6 x I 04 

0 -0003 0/6 < 1 -6 x I 04 

0 -000 1 0/6 < 1 -6 x I 04 

0 -000,03 0/6 < 1 -6 x 1 04 

" I noculated 7/26/83 ,  harvested 2/ I 0/84_ 
t Means of positive footpads only_ 

Table 3. The activity of rifabutin against rifampicin-resistant M_ /eprae strains No_ 83004 and No_ 82026 from 
Drs Grosset and Guelpa-Lauras 

Isolate 

No_ 83004" 
Treatment 

(continuous) No_ + /Total AFB/Footpad ( x  ± SEMlt 

Controls 5/6 2 - 39 ( ±  0 -46) x 1 05 

Dapsone 
0-0 1 0/6 < 1 -6 x 1 04 

0-00 1 6/6 2 - 59 ( ± 0- 57) x 1 05 

0 -000 1 6/6 5 - 94 ( ±  0 -95)  x 1 05 

Clofazimine ( % )  
0-00 1 0/6 < 1 -6 x 1 04 

Rifampicin ( % )  
0-0 1 6/6 9 - 53  ( ± 2 - 72) x 1 05 

0 -00 1 4/6 5 - 26 ( ±  1 -93)  x 1 05 

0 -000 1 6/6 9 - 35  ( ± 2 - 50) x 1 05 

0 -000,03 6/6 1 -05 ( ± 0-22) x 1 06 

Rifabutin ( % )  
0 -00 1 6/6 3 - 86 ( ±  1 - 37)  x 1 05 

0 -0003 6/6 4 -58  ( ±  1 - 34) x 1 05 

0-000 1 6/6 8 - 4 1  ( ±  1 -93) x 1 05 

0 -000,03 6/6 4- 1 0  ( ±  I - 5 I ) x 1 05 

" Inoculated 3 February 1 986,  harvested 1 9  N ovember 1 986_  
t Inoculated 3 February 1 986,  harvested 8 January 1 987 _  
t M eans of positive footpads only_  

No_  82026t 

No _ + /Total AFB/F ootpad ( x  ± SEM) 

5/6 6 - 1 8  ( ± 2 - 1 6) x 1 05 

0/6 < 1 -6 x I 04 

6/6 1 - 8 1  ( ± 0 - 79) x 1 05 

6/6 7 - 34 ( ±  1 - 29) x 1 05 

0/6 < 1 -6 x I 04 

6/6 1 - 79 ( ± 0-74) x 1 05 

6/6 1 - 3 1  ( ± 0 - 1 3 ) x 1 06 

6/6 1 -49 ( ± 0- 1 8) x 1 06 

6/6 2 - 74 ( ± 0-49) x 1 06 

6/6 3 - 7 1  ( ± 0-86) x 1 05 

6/6 2 - 29 ( ±  0 -82) x 1 05 

6/6 1 -04 ( ± 0- 1 3) x 1 06 

6/6 1 - 7 1  ( ± 0 - 1 7) x 1 06 
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Table 2 .  Our interpretation of these results was that rifabutin was fully active against this 
rifampicin-resistant strain of M. leprae. 

On 28 August 1 98 5  we received two M. leprae strains from Drs Grosset and Guelpa­
Lauras which had been found to be rifampicin-resistant in their laboratory . IO Unfor­
tunately these two strains (#8206 1 and #82073) did not grow in our control mice, 
presumably due to loss of viability during shipment .  A further shipment was received on 
30 January 1 986 .  These strains (#83004 and #82026) were viable and were tested against 
various doses of dapsone, clofazimine, rifampicin, and rifabutin .  The results are 
presented in Table 3. Clearly there was ful l  cross-resistance between rifampicin and 
rifabutin in these two strains of M. leprae. 

We then re-examined our strain #3026 which had remained in passage in mice 
continuously fed 0 ·0 1 % w /w dietary rifampicin .  The mice were inoculated on 1 December 
1 986  when the results with strain #83004 became available, and the experiment of 26 July 
1 983  was repeated. The results are given in Table 4 .  In  contrast to the 1 98 3  results, 
rifabutin now showed no activity in doses up to 0 ·00 1 % w/w dietary concentrations 
against this rifampicin-resistant strain of M. leprae. 

CLINICAL  BACTERIC I D A L  A C T IVI TY  

The results of the clinical study are summarized in Table 5 .  The sensitivity pattern in the 
pretreatment biopsy in patient No. I showed full  sensitivity to all drugs in all 
concentrations studied except for growth in the two lowest rifabutin levels of 0 ·000 1 % 
and 0 ·00003 % .  Patients No . 2 and No. 3 showed full sensitivities to all drugs in all 
concentrations tested . In patient No.  I ,  inoculation of 5000 bacil l i  became noninfectious 
for mice 4-7 days after starting rifabutin .  In patients No. 2 and No. 3 ,  5000 bacilli became 
noninfectious within 24 hr of a single dose of 300 mg of rifabutin .  

Table 4 .  Repeat drug sensitivity studies with Carville No.  3026 
strain of rifampicin-resistant M. /eprae inoculated 1 986* 

Treatment 
(continuous) No. + /Total AFB/Footpad (x + SEM)t 

Controls 6/6 7 - 33  ( ± 1 - 70) x WS 

Rifampicin ( % )  
0·0 1 6/6 2·29 ( ± 0 '38) x 1 05 

0·00 1 6/6 9 ·24 ( ±  1 '87) x 1 05 

0 -000 1 6/6 6 ·87  ( ± 0-90) x WS 
0'000,03 4/4 5 · 88  ( ± 0 '74) x 1 05 

Rifabutin ( % )  
0 -00 1 6/6 1 · 1 2  ( ±  0 - 1 2) X 1 06 

0 ·0003 6/6 7 ' 1 9 ( ± 1 ' 3 1 ) x I 05 

0 ·000 1 2/2 5 - 1 9  ( ± 3 - 59) x WS 
0'000,03 6/6 1 -22 ( ± 0-43) x 1 06 

* M ice inoculated 1 December 1 986, harvested 2 1  October 
1 987 .  

t Means of positive footpads only_ 
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Table 5 .  Clinical mouse footpad studies 

Patient 

2 3 

Rifabutin dose 300 mg 300 mg 300 mg 
daily daily single dose 

Average BI*  4 ·7  4 ·0 4 ·5 

Footpad results-AFB/FPt 
Pretreatment 9 x 1 05 2 X 1 05 6 X 1 05 

Day I 5 x 1 04 0 0 
Day 4 6 x 1 04 0 0 
Day 7 0 0 0 
Day 1 4  0 0 0 

* BI = Bacterial index. 
t AFB/FP = Acid-fast bacilli per footpad. 

As measured by minimal effective dose determinations in mice, rifabutin i s  highly active 
against M. leprae and is  more potent than rifampicin .  

We are unable to offer a satisfactory explanation for our inability to repeat our 
observation of rifabutin sensitivity of the rifampicin-resistant M. leprae isolate No.  3026. 
The 1 98 3  data (Table 2) appeared satisfactory, although in  retrospect the l�ck of uniform 
takes or growth at the lower dosage levels of rifampicin are unusual . We have rechecked 
all records and found no evidence of technical errors . The technical and animal caretaker 
personnel are very experienced and reliable . 

The primary effect of the rifamycins is inhibition of DNA-dependent RNA 
polymerase . M utations of a single amino acid in the enzyme diminish or completely 
abolish the ability of rifamycins to bind to RNA polymerase, resulting in drug-resistant 
organisms . 1 2 One could speculate that rifabutin acted on the rifampicin-resistant M. 
leprae isolate No. 3026 at a site other than DNA-dependent RNA polymerase in 1 98 3 .  
There is evidence that rifabutin can inhibit the biosynthesis of DNA in a rifampicin­
resistant mutant of M. tuberculosis H37RvY One could further speculate that another 
mutation occurred between 1 983  and 1 986 in this strain ,  resulting in rifabutin resistance at 
this site of action also . We have no evidence for such a biologic explanation, just as we 
have no evidence for a technical explanation for these findings. 

We undertook a trial of rifabutin in a small number of leprosy patients to measure its 
bactericidal activity and to compare the results with similar trials previously carried out 
with rifampicin by Levy et al. 1 3 and the rifampicin trial at Carville in the early 1 970s. In 
these studies, single doses of 600- 1 500 mg of rifampicin and daily doses of 600 mg and 
300 mg were given to newly diagnosed lepromatous or borderline lepromatous patients 
and a series of skin biopsies were obtained for mouse footpad studies . Single doses of 600 
mg of rifampicin or more resulted in loss of growth of 5000 M. leprae in almost all of the 
mouse footpads within 3 to 5 days. Daily rifabutin, in  doses of 300 mg, similarly prevented 
the growth of 5000 of the patients' M. leprae within 1 to 7 days. 

The results obtained in these 3 patients indicate a level of bactericidal activity of 
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rifabutin against M. /eprae which is comparable to that observed with rifampicin .  The 
clinical study is too small to adequately define the role of rifabutin in the treatment of 
leprosy, but it  suggests that rifabutin could have a role similar to rifampicin .  
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L'activite de la rifabutine vis-a-vis de Mycobacterium /eprae 

L J YODER,  R R J A COBSON ET R C HASTINGS  

Resume Des doses minimales efficaces d e  rifabutine e t  rifampicine furent detectees dans d e  Mycobaclerium 
leprae isole par biopsies cutanees chez des patients non traites, recemment diagnostiques comme souffrant de 
lepre lepromateuse. La rifabutine etait plus efficace que la rifampicine. II n 'a pas ete possible de con firmer notre 
rapport precedent sur l 'efficacite totale de la  rifabutine vis-a-vis de M. /eprae resistant a rifampicine. L'examen 
des deux souches de M. leprae resistantes a la rifampicine provenant d'une autre source et une seconde 
experimentation sur la souche originale de bacilles resistants a la rifampicine a revele une resistance croisee 
totale entre la rifampicine et la rifabutine. Un essai clinique effectue sur trois patients non traites et recemment 
diagnostiques comme souffrant de lepre lepromateuse indiquait que I 'activite bactericide de la rifabutine etait 
plus rapide. 
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La actividad de la rifabutina en contra del Mycobacterium leprae 

L J YODER,  R R J A COB SON y R C HASTINGS  

Resumen Las dosis efeetivas minimas de rifabutinay rifampieina fueron determinadas en Mycobacterium 
/eprae aislados de biopsias de piel de paeientes leprosos lepromatosos, no tratados previamente y con 
diagnostieo reeiente. La rifabutina fue mas potente que la rifampieina. Nuestro informe previo de que la 
rifabutina era eompletamente aetiva en contra del M. leprae resistente a la rifampieina no pudo ser eonfirmado .  
EI estudio de d o s  eepas de M. /eprae resistentes a la rifampieina de otro lugar, y u n a  repetieion d e l  experimento 
en nuestra eepa original de baeilo resistente a la rifampieina, mostro una resisteneia eruzada eompleta entre 
rifampieina y rifabutina. Un ensayo elinieo en tres paeientes lepromatosos no tratodos previamente y con 
diagnostieo reeiente, mostro que la  rifabutina tiene una aetividad baeterieida rapida. 
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Summary Information o n  1 4,625 non-lepromatous patients released from 

treatment after dapsone monotherapy and fol lowed up to a maximum of 1 5  years 

at the ILEP project, Dharmapuri , India, was analysed to study the pattern of 

relapses . The overall relapse rate was 5 / 1 000 person years. M ales had a higher 

relapse rate than females. The risk of relapse i ncreased with age, number of lesions 

and duration of treatment .  The risk for relapse remained constant over several 

years after release from treatment.  Even though the absolute risk for relapse after 

M DT may be different, the pattern of relapses and the factors affecting it may be 

similar to what has been shown in this study. 

With the introduction of multidrug therapy the prevalence of leprosy cases requiring 
treatment has reduced in many endemic districts of India. Paucibacillary cases are being 
maintained under surveillance for 2 years after treatment, for the early diagnosis of 
treatment failures, relapses and reactions. There are also a large number of non­
lepromatous patients who have been released from treatment after dapsone mono­
therapy. At present there is very little information on their long term risk for relapse . 
Further, identification of factors which modify the risk for relapse following dapsone 
monotherapy, may faci litate the planning

' 
of follow-up procedures for patients released 

after MDT. With this in view a historical cohort study was carried out at the ILEP 
Leprosy Control project at Dharmapuri, Tamil Nadu, India, to measure the relapse rates 
among non-lepromatous patients treated with dapsone monotherapy and factors 
affecting the risk for relapse . 
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The ILEP programme at Dharmapuri was started in 1 968 by the Damien Foundation.  It  
was covering a population of I mill ion when the project was handed over to the 
Government of Tamil Nadu in 1 98 5 .  Throughout this period the unit had maintained a 
high level of efficiency in leprosy control work and documentation. The population 
covered by this unit was essentially rural .  The control work was based on the guidelines 
suggested by the National Leprosy Control Programme. Cases were classified into 'N' ,  
'N?L' and 'L ' ,  according to the practice prevalent at that t ime.  'N' included TT and early 
BT cases and 'N?L' included the more advanced BT and BB. BL and LL cases were put 
under 'L ' .  Apart from this, bacteriologically negative cases with macular lesions were 
classified as ' !

,
. This probably included a wide range of cases . Polyneuritic cases were 

classified as 'P ' .  
Until 1 97 1  dapsone was  administered in gradually increasing doses up to a maximum 

of 300 mg per week for adults; children received half that dose. From 1 972 this practice of 
gradually increasing the dose was given up and the maximum dose was increased to 
400 mg per week.  From 1 975  the dose of dapsone was further increased so that the adults 
received a maximum of 700 mg per week.  Patients were declared inactive when the lesions 
had disappeared, or when a previously raised lesion had become macular or wrinkled in 
the absence of any evidence of neurit is .  

After inactivity, non-lepromatous patients were maintained on the same dose of 
dapsone for a period of It to 5 years, wherever possible, before being declared as released 
from treatment (RFT). These patients were indefinitely fol lowed up during the annual 
'known case verification' .  The treatment cards contained all the relevant information 
including details regarding relapses. The criteria for relapse were the following: 

(a) Evidence of recurrence of activity in the old lesion; 
(b) Appearance of a new lesion; 
(c) Evidence of new nerve involvement. 

All relapses were seen and confirmed by a medical officer. 

Methodology 

All non-lepromatous patients released from treatment from 1 968 to 1 98 5  were included in 
the study.  Those who were known to have left the area or died were excluded . The 
individual treatment cards were reviewed carefully and information regarding personal 
characteristics, nature and extent of the disease, number of weeks of treatment, date of 
RFT and date of relapse (if relapsed) were extracted . The duration of treatment was 
calculated from the information on the number of weeks for which treatment was 
administered to the patients .  The information was fed into a computer and analysed using 
SPSS Pc. 

Relapse rates were calculated as 

No. of relapses x 1 000 
No. of person years of follow-up ' 
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Cases were assumed to have been released from treatment uniformly throughout the year, 
thus contributing on average half a person year of observation each, during the calender 
year of RFT. Risk of relapse and cumulative risk for relapse were calculated using the 
actuarial method . Since cases who had died or left the area were excluded from the study, 
all the withdrawals were due to censoring caused by the study. Hazard ratios for relapses 
were calculated based on Cox's proportional hazards model using EGRET. 

Results 

Of the 1 4,889 records examined 264 had to be excluded due to incompleteness of 
information. The remaining 1 4,625 patients had been followed up for a maximum period 
of 1 5  years (mean = 5 · 2  years; SD = 3 · 3  years) after RFT. There were 387  relapses during 
75,9 1 6 ' 5 person years of follow-up giving an overall relapse rate of 5 · 1 /  I 000 person years. 

As shown in Table I the relapse rates were lowest for the 'N' type (4 ·6/ I 000 per year) . 
'N?L' and polyneuritic cases had similar relapse rates. Indeterminate cases had the highest 
relapse rates (24/ 1 000) . The differences in relapse rates between 'N' and other types were 
statistically significant (P < 0 ,05) .  Relapse rate among males was 80% higher than that 
among females (Table 2) (P < O·OO I ) . Relapse rates appeared to increase with age at 
diagnosis until 30 years (Table 3). After that the relapse rate showed a fal l .  A similar trend 
was noticed when relapse rates were analysed according to age at RFT (Table 4). Relapse 
rate tended to increase with duration of treatment (Table 5). When the relapse rates were 
examined according to the three different periods with different treatment schedules, no 
significant differences were noticed (Table 6) .  

Relapse rates increased with the number of patches at the time of diagnosis (Table 7) .  

Table 1 .  Relapse rates according to type of leprosy 

No. of Person years Rate/ I OOO 
Type cases of follow-up Relapse PY 

N 1 3 ,395 7 1 ,620 , 5 33 1 4·62 
N?L 727 1 ,509 ' 5  20 1 3 ·24 
Polyneuritic 459 2,6 1 9 ' 5  3 2  1 2 · 2 1  
I 44 1 67 ·0  4 23 ·95 

1 4,625 75 ,9 1 6' 5  387 5 · 1 

Table 2. Relapse rates by sex 

No. of Person No. of Rate/ I 000 
Sex patients years relapses PY P 

Female 7,08 5 38 ,092 , 5  1 39 3 ·65  } 
< 0·00 1 

Male 7, 540 37 ,824'0 248 6 ·56  

1 4,625 75 ,9 1 6 ' 5  387 5 · 1 
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Table 3. Relapse rates by age at diagnosis 

Age No.  of Person No. of 
in years patients years relapses Rate/ I 000 

1 - 1 0  2 ,564 1 5 ,6 1 6  40 2 · 56  
1 1 -20 2,264 1 2,325  72 5 · 84 
2 1 -30 2,285 I I  ,553 '  5 86 7 -44 
3 1 -40 3 ,203 1 6,343 ' 5  1 1 2 6 · 85  
4 1  & above 4,309 20,078 ' 5  77 3 -83  

1 4,625 75,9 1 6 ' 5  387 5 · 1 

Table 4. Relapse rates by age at RFT 

Age at No.  of Person No. of 
RFT patients years relapses Rate/ I OOO 

1 - 1 0  480 3 ,75 1 '0 7 1 · 87  
1 1 -20 3 ,237  1 9, 508 ' 5  65 3 · 3 3  
2 1 -30 1 ,758  8 ,55 1 '0 62 7 ·25  
3 1 -40 2,605 1 3 ,79 5 ' 5  1 04 7 · 54 
4 1  & above 6,545 30,3 1 0 · 5  1 49 4·92 

1 4,625 75 ,9 1 6 ' 5  387 

Table S. Relapse rates by duration of treatment 

Duration of treatment No. of Person No.  of 
in years patients years relapses Ratej l OOO P 

Up to 3 7 ,6 1 6  43,4 1 3 '0  1 74 4·0 

J 
< 0·05 

4-5 4,047 1 9,398 '5  1 07 5 · 5  
< 0 ·0 1 

6 & above 2,962 1 3 , 1 05 '0  1 06 8 · 1 

1 4,625 75 ,9 1 6 ' 5  3 8 7  

Table 6 .  Relapse rates according to the period of registration 

Period of Person No. of 
registration years relapses Rela pse ra te P 

1 968- 1 97 1  49,82 1 ' 5 255  5 · 1 

J 
NS 

1 972- 1 974 1 4,69 1 '0 82 5 ·6  
NS 

1 975- 1 984 1 1 ,404'0 50 4-4 

75,9 1 6 ' 5  
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Table 7. Relapse rates by number of patches 

No. of 
patches 

I 
2-3 
4-6 
7- 1 0  
> 1 0 

No.  of Person No. of 
patients year relapses 

6,797 38 ,062 · 5  1 27 
3 ,872 2 1 ,026·0 96 
1 ,5 1 3  7,089 ·0 52 

736 3 ,094 28 
1 ,248 4,025 52 

1 4, 1 66t 73,297,0 355  

* X 2  for trend = 89 · 3 ;  P < O·OO I .  

Rate/ I 000* 

3 · 34 
4 ·57  
7 · 34 
9 ·05 

1 2 ·92 

t 459 polyneuritic cases were excluded from this 
analysis. 

Graph I shows the cumulative risk of relapse according to the number of patches.  For 
patients with more than 1 0  patches the probability of relapse by the 7th year was 1 0 % .  

The annual risk o f  relapse after RFT was stable a t  around 5/ 1 000 during the first 
7 years . There was a slight decrease in the relapse rate after 7 years (Table 8). This fall  i s  to 
be expected since there were hardly any cases with more serious forms of disease who had 
been fol lowed up for more than 7 years. 

The effect of the number of patches, duration of treatment and age at diagnosis on the 
risk · for relapse were examined by doing survival analysis using Cox's proportional 
hazards model for males and females separately (Appendix I & II). The relative risk for 
relapse increased with the number of patches and duration of treatment as seen in the 
univariate analysis .  However, the relative reduction in the risk for relapse after age 30, 
seen in the univariate analysis, disappears when adjustments are made for the number of 
patches and duration of treatment. Thus the risk for relapse tends to increase with the age 
of the patient at detection.  The pattern was similar when age at RFT was entered into the 
model instead of age at detection. 

Table 8. Risk of relapse by year of follow-up 

Years No. starting Withdrawals Cumulative probability 
after RFT the period Relapse during the year Risk/ l OOO of relapse/ I 000 

I 1 4,625 64 1 ,385  4 ·59  4 ·6  
2 1 3 , 1 76 78 1 ,393 6·25 1 0 · 8  
3 1 1 ,705 66 1 ,476 6·02 1 6 · 7  
4 1 0, 1 63 50 1 ,36 1 5 · 27 2 1 ·9 
5 8 ,752 40 1 ,89 1 5 · 1 2  26·9 
6 6,82 1 33  1 ,58 1 5 ·47 32 ·3  
7 5 ,207 27 1 ,085 5 · 79 37 ·9  
8 4,095 I I  1 ,072 3 ·09 1  40·9  
9 3 ,0 1 2  9 563 3 · 30 44· 1 

1 0  2,440 4 485 1 · 82 45 ·9 
1 1  1 ,95 1 3 1 ,085 2 · 1 3  47·9 
1 2  863 2 5 1 1 3 · 30 5 1 ·0 
1 3  350 285 
1 4  65 6 1  
1 5  4 
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Figure 1 .  Cumulative risk of relapse (per 1 000) according to year of follow-up by number of patches. 

Discussion 

The annual risk of relapse following RFT appears to remain steady for 7-9 years at about 
5 per 1 000. Jesudasan I studied relapse rates according to the time after RFT and reported 
the relapse rates to be about 1 3/ 1 000 for the first 2 years and about 5/ 1 000 subsequently. 
The design of that study varied from the present one, in that, there was a one time special 
verification of all RFT cases. Neelan2 had reported that relapse after RFT remained the 
same over the first 4± years of follow-up. This study suggests that the phenomenon of 
relapse occurs relentlessly for fairly long periods after releasing from treatment which is 
incompatible with the concept of median incubation period of 3± years suggested by 
Pattyn . 3  

The finding that the males had a higher rate of relapse was  similar to what has  been 
reported by Jesudasan.  One possible reason for this could be differential surveil lance . On 
the other hand this finding i s  consistent with the reduced risk of disease and higher rate of 
remission2 that women seem to enjoy.  

The striking association between the r isk for relapse and the number of patches is  
consistent with the findings from other studies . I ,2 

The effect of age on the relapse rate could be a function of the severity of the disease, 
since with increasing age at detection the severity also increases incipiently. Similarly the 
duration of treatment could be a surrogate for severity of disease . Patients whose lesions 
took a longer time to resolve could have received longer duration of treatment .  Thus it 
appears possible that the duration of time taken for the resolution of lesions may be 
related to the risk of relapse . 

The overall absolute risk for relapse per year is only about 5/ 1 000 in this group and 
could be considered a conservative estimate. Maintaining all patients under active 
surveil lance may not be cost effective . On the other hand it  may be worthwhile following 
up individuals with multiple lesions since the risk of relapse is  quite high even if  they have 
had prolonged treatment. 
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Though, these results are based on the analysis of secondary data,  they should reflect 
the load of relapses that occur during routine field work . I t  is  difficult to estimate the 
proportion of dapsone-resistant cases among them . An average control unit of 400,000 
population in a hyperendemic district may have about 1 0,000 known cases of non­
lepromatous leprosy, released after treatment with dapsone monotherapy . One should 
expect to get about 50 cases of relapses annually from this population . Chopra et al.4 
reported 2 1  relapses from among 1 0,995 patients treated with paucibacillary regime and 
followed up to a maximum of 4 years . Assuming that this population yielded about 2 1  ,000 
person years of follow-up the relapse rate would be about 1 / 1 000 person years of foi l  ow­
up, which is  lower than the one shown by this study. The results of our study cannot be 
directly compared with the information on relapses, obtained from a careful prospective 
follow-up of paucibacillary cases treated with MDT for 6 months . This is  because of the 
difficulties one may face in distinguishing between relapses and reactions and because of 
the well-known fact that risk for these reactions is higher during the first 2 years after 
initiation of treatment.  In the case of monotherapy most of these events would have 
occurred during therapy and not after release from treatment. Similarly, frequent and 
carefu l  follow-up may yield a larger number of events related to changes in the nature and 
extent of the patches which, probably would be missed, during routine surveillance . 

Even though there is a problem of comparing absolute rates of relapses between a 
historical cohort study and a concurrent cohort study, the pattern of relapses and the 
factors that modify the risk of relapse are likely to be similar for both those treated with 
monotherapy and MDT. Further, as shown in this study, the risk of relapse may remain 
constant over a long period of time after releasing from treatment. 
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Appendix I 

Effect of age, number of patches and duration of treat­
ment on risk for relapse (Cox's proportional hazards 

model)-males 

Term Hazard rati o  95 °/" Confidence bounds 

Age 
0- 1 0  1 '000* 

1 1 -20 1 · 1 42 1 ·059 1 ·23 1 
2 1 -30 1 · 25 1 1 · 1 54 1 · 3 57  
3 1 -40 1 · 306 1 ·209 1 -4 1 0  
> 40 1 ,440 1 · 340 1 · 547 

NOP 
I 1 '000* 
2-3 1 ·007 0 ·95 1 1 1 ·067 
4-6 1 · 1 62 1 ·07 1 1 ·26 1 
7- 1 0  1 · 270 1 · 1 42 1 -4 1 1 
> 1 0 1 · 7 1 0  1 · 566 1 · 868 

Treatment 
< 3 years 1 '000* 
4-5 years 1 · 3 57  1 · 28 1 1 -438 
> 6 years 1 · 3 9 1  1 ·299 1 -490 

* Reference category; NOP: Number of patches. 

Appendix II 

Effect of age, number of patches and duration of treatment 
on risk for relapse (Cox's proportional hazards model)­

females 

Term Hazard ratio 95% Confidence bounds 

Age 
0- 1 0  years 1 '000* 

1 1 -20 years 1 · 1 8 1  1 ·079 1 · 294 
2 1 -30 years 1 ·253  1 · 1 52 1 · 363 
3 1 -40 years 1 ·232 1 · 1 42 1 · 328 
> 40 years 1 · 363 1 · 267 1 ·467 

NOP 
I 1 ' 000* 
2-3 1 ·020 0 ·9646 1 ·079 
4-6 1 · 1 39 1 ·050 1 ·236 
7- 1 0  1 ·200 1 ·063 1 · 3 55  
> 1 0 1 · 568 1 -4 1 5  1 · 737  

Treatment 
< 3 years 1 '000* 
4-5 years 1 · 508 1 -422 1 · 600 
> 6 years 1 · 580 1 -468 1 · 700 

* Reference category; NOP: Number of patches. 
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Risque de recidives chez les patients non-Iepromateux chez qui Ie traitement a ete 
arrete apres une monotherapie par la dapsone 

T D PANOIAN , J A Y A P R A K A SH M U LIY IL  ET CLAIRE  VELLUT 

Resume Les donnees relatives a 1 4 ·625 patients non-lepromateux chez qui I e  traitement a ete arrete apn:s une 
monotherapie it la dapsone et suivis pendant un maximum de 1 5  ans dans Ie cadre du projet ELEP a Dharmapuri 
en Inde, furent examinees pour determiner Ie profil des recidives. Le nombre total des recidives etait de 5/ 1 ·000 
personnes par an. Le nombre de recidives chez les hommes etait plus eleve que chez les femmes. Le risque de 
recidive augmentait avec l'age, Ie nombre de lesions et la duree du traitement .  Le risque de recidive restait 
constant plusieurs annees apres la fin du traitement .  Quoique Ie risque absolu de recidive apres M D T puisse etre 
different, Ie profil des recidives et les facteurs determinants peuvent etre semblables a ceux mentionnes dans cette 
etude. 

Riesgo de recaida en los pacientes no lepromatosos liberados del tratamiento de 
monoterapia con dapsona 

T D PANOIAN ,  J A Y A P R A K A SH M U LIY IL  Y CLAIRE  VELLUT 

Resumen L a  informacion d e  1 4 · 625 pacientes no lepromatosos liberados del tratamiento d e  monoterapia con 
dapsona y seguidos hasta un maximo de 1 5  afios fue analizada en el proyecto ELEP, en Dharmapuri, India, para 
estudiar el modo de desarrollo de las recaidas. La tasa de recaida en conjunto fue de 5/ 1 000 afios personas. Los 
hombres tuvieron una tasa de recaida mas alta que las mujeres. El riesgo a la recaida aumento con la edad, 
numero de Iesiones y duracion del tratamiento . El riesgo de recaida permanecio constante durante varios afios 
despues de la l iberacion del tratamiento .  Aun cuando el riesgo de recaida absoluto despues de MD T puede ser 
diferente, el modo de recaidas y los facto res que 10 afectan pueden ser similares a los que se han mostrado en este 
estudio. 
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Summary Immunotherapy with Mycobacterium w was given, i n  addition to 

standard multidrug therapy (M DT) to a lepromatous leprosy (LL) patient with a 
bacteriological i ndex (BI)  of 6. After 1 5  months of treatment this patient attained 
bacteriological negativity and clinical i nactivity.  Histopathologically the patient 

upgraded to borderline-tuberculoid at 12 months, and at 1 5  months showed 
features of nonspecific infiltration in  the dermis .  The rapid immunological 

upgrading seen in  the patient is  highlighted in this paper. 

Lepromatous leprosy patients show anergy to react against Mycobacterium leprae and its 
multiplication in skin and peripheral nerves is  virtually unchecked as there is  an absence 
of host cell-mediated immunity (CMI) . !  This case report forms part of a large scale 
ongoing phase I I/phase III clinical trials to evaluate the immunotherapeutic and 
immunoprophylactic potential of an antileprosy vaccine, Mycobacterium w (M. w) . The 
study is designed to investigate if immunotherapy in the form of a vaccine, based on a 
cross-reactive mycobacterium, given as an adjunct to chemotherapy is able to induce host 
CMI and reverse the host anergy to M. leprae. Early results of the immunotherapeutic 
trials with this vaccine have already been reported .2•3 This case highlights a patient with an 
initial bacteriological index (BI) of 6 who upgraded immunologically to borderline­
tuberculoid (BT) and then was completely cleared of bacilli and granuloma in a period of 
less than 24 pulses of MDT. 

Case report 

A 55-year-old male patient came with complaints of lesions on trunk and limbs, loss of 
sensation in hands and feet and a trophic ulcer on the left foot of 1 8  months duration .  He 

0305-7 5 1 8/9 1 /062297 + 06 $0 1 .00 © Lepra 297 
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Figure I .  Erythematous papulonodular lesions over the chest. 

had no previous history of treatment.  On examination the patient had papulonodular 
lesions and erythematous plaques over the face, chest and back and coarse infiltration 
over the rest of the body (Figure I ) . All nerve trunks were bilaterally involved­
moderately thick but not tender. The patient had glove and stocking loss of sensation.  Slit 
smears from both eyebrows, earlobes and from two patches on the lower back gave a 

Figure 2. Photomicrograph showing macrophage granuloma in dermis with sparing of sub-epidermal zone. 
Lymphocytes are scanty and randomly distributed . This lesion had a BI  of 5 + on the Ridley scale. (HIE x 600) 
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cumulative BI of 6 (Ridley's logarithmic scale) . Clinical diagnosis of subpolar leproma­
tous leprosy was made. This was confirmed histopathologically (Figure 2). Lepromin A 
(supplied by WHO) testing was done. The late Mitsuda reaction at 2 1  days was negative . 

Clinical scoring was done every 6 months using Ramu's score .4.5 In this scoring system 
the body is divided into 7 regions, i . e .  face, head and neck, right and left upper limbs, chest 
and abdomen, back and buttock, and right and left lower limbs. Each region is 
independently scored . A score of one is  given to predominantly macular lesions, two to 
diffuse infiltration, three to few papules or plaques and four to predominantly 
papulonodular lesions .  A score of one to four is  thus given to each of the 7 regions .  This 
patients cumulative initial score was 22. The patient was administered a standard 
multidrug regimen (MDT)6. 

In addition to chemotherapy, the patient received vaccine containing I x 1 09 killed 
M. w in 0 · 1 ml normal saline (0 , 8 5 %  NaCI) as first dose, followed by 5 x 1 08 killed baci lli as 
subsequent doses given intradermally ( i .d . )  at 3 monthly intervals .  After 2 doses of 
vaccine and 4 months of regular treatment ,  the patient defaulted in attending the clinic 
due to personal problems .  After a 7-month lapse, the patient reported to the clinic 
presenting with a mild Type 1 upgrading reaction .  During this period the patient denied 
having taken any antileprosy treatment .  The spot test for dapsone (DDSr in urine was 
negative . The patient was then reviewed for his clinical, bacteriological, histopathological 
and immunological status. The patients BI had fallen to 2 ' 3 3 ,  and he had histopathologi­
cally upgraded to BL. The lepromin reaction was 5 mm at this time and clinical 
improvement was evidenced by a decrease in clinical score to 1 5 . The patient was managed 
on nonsteroidal anti-inflammatory drugs (NSAID).  

At the end of 1 2  months of treatment and 4 doses of vaccine, the patient showed 
notable clinical (Figure 3) and bacteriological improvement. His BI had fallen to 0 ·66 and 
his clinical score was 5. Histopathologically there was an upgrading to BT (Figure 4) and a 

Figure 3. After 4 doses of Mycobacterium II' vaccine, clearing of lesions is seen.  
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Figure 4. Photomicrograph from a biopsy taken at  the  end of 12  months treatment showing a small granuloma 
within the arrectores pilorum muscle. The cells comprising the granuloma were epithelioid cells, scattered 
lymphocytes and ill formed giant cells .  This was the only granuloma seen in the entire section.  No bacilli were 
found in the lesion at this stage .  (HIE x 1 320). 
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lepromin reaction showed 7 mm induration (moderately positive) . After a further period 
of3 months of therapy, the patient reached a stage of both bacterial and clinical inactivity . 
Biopsy from the same skin site revealed only sparse infiltration in the dermis with no 
evidence of granuloma or AFB.  Repeat slit-skin smears over the next 2 months were also 
negative . In October 1 989 this patient was released from treatment after completing 24 
pulses. Case progression in terms of lepromin conversion and bacterial fall is given in 
Figure 5 .  

Discussion 

This case report highlights the immunological upgrading of an LL patients after receiving 
M. w vaccine.  

The reports with MDT alone show that in multi  bacillary ( M B) cases, the mean BI  fall 
is between 0·6 and 1 ·0 unit per year8 . 1t is well documented that patients on chemotherapy 
do not upgrade immunologically and remain lepromin negative at the end of therapy 
despite bacteriological negativity . 9. l o  

This particular case demonstrated a rapid fal l  in BI  (from 6 t o  0 in less than 24 
months), showed a Mitsuda lepromin conversion (from negativity to 7 mm positivity) and 
went through a gradual histopathological upgrading from LL to BL to BT and then 
showed complete subsidence of disease without any undesirable side-effects including 
nerve damage. Convit et al. have reported immunological upgrading with a vaccine 
containing killed M. leprae and live BCG. They observed histological upgrading in 7 1  % 
patients and soluble antigen (SA) conversion in 3 8 %  active LL and B L  patients . I I . 1 2  
Kaplan et  al. have shown faster rates o f B I  fal l  in sites locally injected with interleukin-2 . 1 3  
Deo e t  al. have used ICRC bacil lus a s  a n  immunotherapeutic vaccine. The vaccine has 
shown to engender lepromin conversion and clinical upgrading in lepromatous patients . 1 4 

The mechanisms of action of M. w are as yet unclear. The in vitro and animal 
experimental studies indicate presence in M. w of antigens cross-reactive with M. 
leprae. 1 5• 1 6 These antigens were found immunogenic in nature as they evoked DTH type of 
reaction in both LL and TT patients, when administered intradermally . I 7· 1 8  M. w has also 
shown a good DTH response locally at the vaccination site. 

Currently over 320 patients are enrolled in the on going immunotherapeutic trials .  
Further analysis of results of these cases will help to substantiate the beneficial 
immunotherapeutic effects of this vaccine.  
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Amelioration de I'immunite suite a une immunotherapie combinee a une chimiother­
apie chez les patients LL: une observation 

S A  ZAHEER , N R SURESH ,  H K K A R ,  A K S H A R M A ,  A M UKHERJEE ,  
R M U K HERJEE ET G P TALWAR 

Resume Un patient lepre "�promateuse (LL) dont I e  indice bacteriologique ( B I )  etait d e  6 a subi une 
immunotherapie au Hansen Mycobacterium IV it la suite d'un traitement par associations medicamenteuses. 
Apres 1 5  mois de traitement, i l  y avait negativite des examens bacteriologiques et absence de symptomes chez ce 
patient. Sur Ie plan histopathologique, Ie patient a progresse vers la tuberculo'ide dimorphe 12 mois, et a 1 5  mois, 
il presentait des caracteristiques d'infiltration dermique non-specifique. L'amelioration rapide de I ' immunite de 
ce patient est discutee dans Ie present article. 

Mejoramiento inmunologico con inmunoterapia y quimioterapia combinada en un 
paciente LL: Informe de un caso 

S A ZAHEER , N R SURESH ,  H K K A R ,  A K S H A R M A ,  A M U K HERJEE ,  

R M U K HERJEE y G P TALWAR 

Resumen A u n  paciente leproso lepromatoso (LL) con u n  indice bacteriologico (BI) d e  6 ,  s e  I e  dio 
inmunoterapia con Mycobacterium w en adicion a la terapia estandar de multidroga (M DT) . Despues de 1 5  
meses de tratamiento, este paciente alcanzo negatividad bacteriologica e inactividad clinica . Este paciente 
mejoro histopatologicamente y llego a estar solo en el limite de la tuberculosis despues a los 12 meses de 
tratamiento y a los 1 5  meses mostro sign os de infiltracion no-especifica en la dermis. Se destaca en este trabajo el 
nipido mejoramiento inmunologico vis to en el paciente. 
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Is bacteriological examination by skin smear 

necessary in all paucibacillary leprosy 

patients in mass control programmes? 
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Summary Skin smear bacteriological examination results of 1 1 ,255 paucibaci l l­

ary leprosy patients from 8 leprosy control units under the National Leprosy 

Eradication Programme (NLEP) in  South India and the Outpatient Department 

(OPD) of the Central Leprosy Teaching & Research Institute (CL T &RI) ,  

Chengalpattu, between 1 987 and 1 989 were collected and analysed . Only 0 ·05% of 
the smears from leprosy control units and 2·49% from the OPO of CLT&RI were 
found to be positive . Not a single smear from indeterminate, tuberculoid and pure 
neuritic types of leprosy out of 8263 examined was found positive under field 

conditions. The relevance of carrying out routine bacteriological examination in 

mass leprosy control programmes is discussed. 

Leprosy patients of all types are being grouped into paucibacillary (PB) and multibacill­
ary (M B) for treatment purposes with the advent of multidrug therapy (MDT) . 
Indeterminate (I) and tuberculoid (T) under the Madrid classification, indeterminate (I), 
tuberculoid (TT) and borderline-tuberculoid (BT) leprosy in the Ridley-Jopling 
classification whenever diagnosed clinically or histopathologically, with a bacteriological 
index of < 2 +  on the Ridley-Jopling scale at any site were included in the PB leprosy 
group l . Indeterminate, tuberculoid, borderline-tuberculoid (BT) and pure neuritic (PN) 
leprosy patients are grouped under PB as per consensus classification of the Indian 
Association of leprologists 1 98 1 2 . However, i t  was recommended that any case belonging 
to r ,  TT or BT leprosy groups according to the Ridley-Jopling classification with skin­
smear positivity will be classified as MB for the purpose of M DT Programmes . 3  The 
guide\i nes under NLEP in India also s ta tes tha t all skin-smear posi ti ve pa tien ts irrespecti ve 
of their clinical classification should be brought under M B  M DT. As a result, i t  becomes 
absolutely necessary to carry out the bacteriological examination of all leprosy cases 
detected before giving them treatment. M ost of the textbooks on leprosy state that skin­
smear results are seldom positive in J and TT types which form the bulk of PB cases .4-7 
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There is no literature on the extent of positivity of skin smears of patients who are I ,  TT, BT 
and PN under field conditions in mass programmes on a large scale and at routine 
examinations in out-patient departments (OPD) in leprosy institutions.  An attempt has 
been made in this paper to find out the above information and analyse i t  as to the relevance 
of routine bacteriological skin smear examination in PB leprosy patients in mass control 
programmes. 

Materials and methods 

Under NLEP in India, on detection of the new leprosy cases activity or passively, they are 
confirmed and classified clinically by medical officers. A smear examination is then carried 
out for allocation to either PB or M B  MDT regimens. Some of the medical officers 
working in leprosy control units in Krishna, Cuddappah and Chitto or Districts in 
Andhra Pradesh State were requested through their district leprosy officer to furnish 
information relating to bacteriological examination results of newly detected PB leprosy 
patients (I, TT, BT & PN) for the years 1 987,  1 988  and 1 989 through a format sent to 
them. The medical officers were personally briefed and requested to collect information 
by examining individual patient care-cards of all new cases detected during the period 
under reference . They were specifically told to include all such I, TT, BT, and PN cases 
receiving MB treatment in the data furnished by them. The same information has been 
collected from the Field Operational Area and OPD of CL T &RI for the above period. 
Similar information from a leprosy control unit in Tamil Nadu State has been collected 
from the database which has been computerized as a part of an on-going in-depth 
evaluation of MDT project in the Institute . The units were picked up as per operational 
convenience and to render data of reasonable validity. The smears were collected from a 
minimum of 3 sites and read on the Ridley-Jopling scale as per NLEP guidelines by a 
trained laboratory technician at each of the centres reported . A limited cross-check of 
about 5% smears was reported by one unit (Machilipatnam) on the smear examination at 
the District Leprosy Office of Krishna District with no variation of results. All the units 
mentioned above have been implementing M DT projects since 1 987 .  

Results 

Information collected from 8 leprosy control units (including the field operational area of 
the Institute) and the OPD of CLT&RI were summarized in Table I .  

Out of the 1 2,686 new cases detected/reported between 1 987  and 1 989,  in I 1 ,255 
(88 , 7 % )  patients the slit-skin smear bacteriological examination has been carried out. 
Coverage of examination ranged from 58 ·6% in the CL T &RI field area to 1 00% in a 
number of the centres (Pileru, Palamaner, Produturu & OPD of CLT&RI).  

The total positive cases were 39 (0· 3 5 % )  of the total examined cases. The positivity in 
various centres ranged from 0% in several units to 2 -49% in OPD of CL T &RI. In all the 
field units positivity was reported as 0% except in Pileru and Palamaner units where the 
positivity was 0 ·25% and 0 ·29% respectively .  



Table 1 .  New PB cases detected skin smears examined and positive cases in different centres, 1 987-89 

Borderline-
Indeterminate Tuberculoid tuberculoid Pure neuritic Total 

S.no.  Name of the leprosy 
control unit R E P R E P R E P R E P R E P 

Nuzvid 1 5  6 0 1 025 1 0 1 4  0 572 433 0 I I  6 0 1 623 1 459 0 
(40'0) (98,9) (75 '7)  (54'5) (89·9) 

2 Machilipatnam 1 1 88 962 0 1 3 1 4  1 0 1 2  0 406 260 0 202 1 47 0 3 1 1 0  238 1 0 
(8 1 '0) (nO) (64'0) (72 -8)  (76'6) 

3 Assisi 1 0  4 0 989 706 0 1 9  1 9  0 I 0 1 0 1 9  730 0 � 
(40) (7 1 -4) ( 1 00) ( 1 00) (7 1 ·6) ;:; 

4 Pileru 0 0 0 698 698 0 4 1 7  4 1 7  3 63 63 0 1 1 78 1 1 78 3 ;,. '" 
( 1 00) ( 1 00) (0,72) ( 1 00) ( 1 00) (0 ,25) " '" '" 

5 Palamaner 1 8  1 8  0 450 450 0 206 206 2 23 23 0 697 697 2 
'" ." 

( 1 00) ( 1 00) ( 1 00) (0'97) ( 1 00) ( 1 00) (0 '29) � 
6 Proddutur 225 225 0 1 65 1  1 65 1  0 29 29 0 34 34 0 1 939 1 939 0 

1:;' 
t>;, 

( 1 00) ( 1 00) ( 1 00) ( 1 00) ( 1 00) ..... 
'" 

7 Nammakkal 0 0 0 1 1 06 1 035  0 26 1 244 0 2 2 0 1 369 1 28 1  0 >< ." 
(93 -6) (93 '5)  ( 1 00) (93 - 6) ;:;: 

8 CL T &RI field area 2 2 0 350 200 0 33  22 0 4 4 0 389 228 0 
S· ." 

( 1 00) (57 · 1 ) (66,7) ( 1 00) (58 ,6) S· ;,. 
9 Subtotal 1 458 1 2 1 7  0 7583 6766 0 1 943 1 630 5 340 280 0 1 1 ,324 9893 5 S· 

(83 '  5) (89 ,2) (83 -9) (0' 3 1 )  (82-4) (87 -4) (0 05)  ." 
0 34 

::::: 
1 0  CL T &RI outpatient 97 97 2 28 1 28 1 4 984 984 28 0 0 1 362 1 362 '" 

( 1 00) (2,06) ( 1 00) ( 1 -42) ( 1 00) (2 ,85)  ( 1 00) (2 -49) t>;, 
39 

"t:o 
I I  Grand total 1 555  1 3 1 4 2 7864 7047 4 2927 26 1 4  33 340 280 0 1 2,686 1 1 ,255 ." 

(84- 5) (0, 1 5) (89 6) (0'06) (89·  3) ( 1 · 26) (82 -4) (88 ,7)  (0 ' 35 )  �. 
� '" '" 

R, registered; E, examined; p, positive; Figures in brackets are percentages. 

\;.) 0 VI 
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POSITIVITY AND TYPE  OF DISEASE  

All  types of PB leprosy cases except PN showed positivity ranging from 0 ·06% in TT to 
1 · 26% in BT when results from all cases were taken together. However, the smears from I ,  
TT & PN from a l l  LCUs (including field operational area of CL T &RI)  were reported 
negative . Only 2 LCUs out of the 8 reported positivity and they were 0 ·25% and 0 ·29% in 
Pileru and Palamaner respectively. The positivity of smears from OPD of CL T &RI 
ranged from 1 ·42% in TT cases to 2 · 8 5 %  in BT cases . 

TYPE DISTRI BUTION OF S K I N  SMEAR EXAMINED CASES  

Of the  1 1 ,255  cases examined for skin smear bacteriology 1 1 · 7 % , 62 · 6 % , 23 · 2% and 2 · 5 %  
belonged t o  I ,  TT, B T  and P N  respectively .  The proportion o f  different types ranged from 
o to 40 -4% , 20 ·6% to 96 · 7 % ,  1 · 5 %  to 72 ·2% and 0 to 6 ·2% in different centres for I, TT, 
BT and PN respectively .  

BACTERIOLOG I C A L  INDEX (BI)  OF POSITIVE CASES (Table 2)  

Of the 39 positive cases, the BI  at any one s i te  was more than I + on Ridleys scale in only 
I I  cases (28 ·2%) .  All the cases with a BI of more than I + belonged to the BT group . 

DISC USSION 

Skin smear bacteriological posItIvIty in the PB group of leprosy patients has been 
reported as high as 2 1 · 8 %  with a BI of I + on Ridleys scale . 8  However, it  was reported in 

Table 2. BI of positive cases 

Type 

8I*  TT BT Total 

1 + 2 4 22 28 

(7 1 · 8 ) 

2 +  7 7 

( 1 7 ·9) 

3 + 4 4 

( 1 0 · 3 )  

Total 2 4 33  39  

(5 · 1 )  ( 1 0 · 3 ) (84 ·6) ( 1 00) 

* M aximum bacteriological index at any examined 

site. 

Figures in brackets are percentages. 
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the same study that relapses could not be correlated with the initial bacteriological status 
using three different drug regimens including the WHO recommendation, at 3+ years 
follow-up . Interobserver variation in reading the smears as negative while actually they 
are positive and vice versa has also been reported to the extent of 5 · 6 %  and 2 · 3 %  
respectively . 9  The weakness and shortcomings in laboratory services are b y  n o  means 
new; they have been continuously identified over 20 years in numerous publications in 
leprosy and tuberculosis literature and this situation is  unlikely to improve to the desired 
standards . l o  Organizing bacteriological examination of skin smears of all cases has been 
identified as a bottleneck by successive independent evaluation teams in India . I I - 1 3  The 
bulk of the new leprosy cases detected (70-80 %)  belong to the PB group . In the present 
analysis, about 22 ·2% were found to be of the BT type. Under field conditions, it is only 
0 · 3 1 % of BT type and 0 ·05 % of al l  types of the PB group that were found to be 
bacteriologically positive and none of the I ,  TT and PN group were positive. I t  i s  evident 
from the observations of successive independent evaluation team reports that perhaps i t  is 
almost impossible to improve the laboratory services in a mass control programme. The 
question is ,  with the very low positivity rates that are obtained above under field 
conditions, whether i t  would be worthwhile to carry out routine skin-smear examination 
in the PB group of leprosy patients in a mass control programme? It  appears, perhaps, 
that i t  i s  not necessary to do skin smear bacteriology as a routine in  all new PB group of 
patients, except BT type, especially when they are clinically confirmed by a medical person 
before commencement of treatment .  Even under ideal conditions such as the OPD of 
CL T &RI, which can not be produced in field laboratories,  the overall positivity was only 
2 -49 % .  Surveillance after release from treatment with M DT regimen is more or less 
mandatory for a period of2  years in all control programmes .  As such even those few cases 
which should have received M B  MDT, had the bacteriological positivity been detected 
before commencement of treatment, could be taken care of during the surveillance period 
by way of detecting signs of clinical activity of the disease and instituting necessary M B 
treatment .  

At present a lo t  of time is being spent by  laboratory technicians on collection and 
examination of skin smears of PB leprosy patients, with a limited purpose served 
considering the effort involved, since nearly 70% to 80% of the new cases belong to this 
group. Further, if this routine examination is  given up, they may well spend their time on 
bacteriological examination of MB cases, where it  is  actually needed for monitoring 
response to chemotherapy and deciding the time of release from treatment (RFT) . Other 
advantages in giving up this routine examination are :  

I the saving of resources; 
2 possibly better compliance of patients to clinic attendance; 
3 saving the patients from unnecessary inconvenience due to pain; and 
4 preventing the patients from possible exposure to AIDS, hepatitis B etc . ,  due to faulty 
sterile techniques. 

Conclusion 

Skin smear bacteriological examination is  perhaps not necessary in the PB group of newly 
detected leprosy patients (except the BT group) as a routine in a mass control programme 
when the clinical confirmation of diagnosis is  made by a medical person. 
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There are several advantages if  the above examination is given up, without 
jeopardizing the interests of the individual patient seriously. 

Further analysis using more extensive data would be useful in identifying which of the 
BT cases would need smear examination with reference to clinical features . 
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L'examen bacteriologique par la methode des frottis cutanes est-il necessaire chez 
tous les patients lepreux paucibacill�res dans Ie cadre des programmes de controle a 
grande echelle? 

P S RAO V E K A M B A R A M ,  B N RE D D Y , P KRISHA MOORTH Y ,  S K SURESH K U M A R  
ET A DUTTA 

Resume Entre 1 987  et 1 989 furent recueil l is e t  analyses les resultats d e  l 'examen bacteriologique par frottis 
cutanes de 1 1 .255  lepreux paucibacillaires provenant de 8 centres de contr61e de la lepre dans Ie cadre du 
Programme national d 'Eradication de la Lepre (NLEP) dans Ie  sud de l ' Inde et des consultations hospitalieres 
extemes OPD de l ' Institut central de Recherche et d'Enseignement de la Lepre (CL T &RI) a Chengalpattu. Seuls 
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0,05 %) des frottis provenant des centres de controle de la lepre et 2,49%) provenant des consultations 
hospitalieres externes du CL T &RI se sont averes positifs .  Aucun fottis du type lepre indeterminee, L T ou 
purement nevritique provenant des 8263 patients examines ne s'est avere positif sur Ie terrain .  L'importance des 
examens bacteriologiques de routine dans Ie cadre des programmes de controle de la  lepre a grande echelle est 
discute. 

;,Es el examen bacteriol6gico del fro tis de piel necesario en todos los pacientes 
leprosos paucibacilarios en los program as de control en masa? 

P S RAo,  V E K A M B A R A M ,  B N R E D D Y ,  P KRISHNAMOORTHY,  S K SURESH K U M A R  
Y A DUTTA 

Resmuen S e  recolectaron y analizaron l o s  resultados de l o s  examenes bacteriol6gicos de l o s  frotis de pie! d e  
1 1 . 255  pacientes leprosos paucibacilarios de 8 unidades de control de lepra bajo  el Programa Nacional de 
Erradicaci6n de la Lepra (NLEP) en el Sur de la India y e! Departamento de Pacientes Ambulatorios (OPD) del 
Instituto Central de Investigaci6n y Enseiianza de la Lepra eCL T &RI) ,  Chengalpattu, entre 1 987  Y 1 989.  S610 el 
0,05% de los frotis de las unidades de control de la lepra y el 2,49% de OPD de CL T &RI fueron encontrados ser 
positivos. Ni siquiera un frotis de lepra de tipo indeterminado, tuberculoide 0 puramente Neuritico de 8263 
casos examinados se encotr6 que era positivo en las condiciones de estudio .  Se discute la re!evancia de llevar a 
cabo examenes bacteriol6gicos de rutina como una rutina en los programas de control de la lepra en masa. 
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Summary The ability of the fluorescein diacetate and ethidium bromide 
fluorescent staining method to assess the percentage of viable bacterial cells in 

suspension was compared with the plate counting method . Mycobacterium 

smegmatis and Escherichia coli bacterial cell suspensions were incubated at 60°C .  
At different time intervals samples were taken and the percentage of viable cells in  
each sample was assessed by the fl uorescent staining method and compared with 

the plate counting method. The fluorescent staining method showed a positive 

correlation with the plate counting method. However, the viable counts by the 
plate counting method were lower than the staining method when incubated at 
60°C, indicating a lag period in the decay of enzymes after bacterial death . Hence, 

the fluorescent staining technique can be used to assess the trend of bacterial death 

rather than to assess the exact number of viable baci l l i .  

Fluorescein diacetate (FDA) was used to determine the viability of mammalian cells . '  It  is 
a nonpolar, nonfluorescent fatty acid ester and passes readily into living cells  where it is 
hydrolysed by esterases to yield polar, fluorescent fluorescein ,  if the membrane integrity is 
intact . The fluorescein rapidly accumulates inside the cells  resulting in green-stained cells 
when viewed under fluorescent microscope. 

Ethidium bromide (EB) enters cells whose cell membrane integrity is altered and 
intercalates with double stranded nucleic acid to form a red-orange fluorescent complex . 2  

Both FDA and EB were combined into a single assay and used to measure the viability 
of M. smegmatis and M. phlei. 3 It has been suggested th � FDA : EB 'staining procedure 
can be used to assess the viability of M. leprae .4-6 In the present study, the FDA : EB 
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staining procedure is compared with the time honoured plate counting method to assess 
the percentage of viable M. smegmatis and Esch . coli cells in suspension. 

Materials and methods 

Kvach & Veras's  ( 1 982) procedure was adopted to prepare single cell M. smegmatis 
suspension . 3  The single cell suspension was placed in a bath of water at 60°C.  At 0 min, 20 
min and 50 min, samples were taken and used for FDA : EB staining, plate counting 
(serially diluted suspensions were plated on Dubos agar medium, incubated at 37°C and 
colonies counted after 72 h) and calculating the total number of cel ls .  (Ten micro l itres of 
the serially diluted single cell suspensions were smeared in a fixed area on a microscopic 
slide and stained using the Ziehl�Neeisen method. The number of bacill i  in the circled 
areas were counted and from this the total number of bacil l i  in the undiluted suspension 
was calculated . )7 

The percentage of viable cells using the plate counting method was calculated by the 
following formula :  

Percentage of viable cel ls  by plate counting method = 

Coloney count/ml ,  in undiluted cell suspension 
1 00 

Total number of cells/ml ,  in undiluted sample x . 

Esch . coli was grown in nutrient broth at 37°C.  The cell suspension was kept in a bath 
of water at 60°C. Samples were taken at 0 min, 30 min and 60 min and used for FDA : EB 
staining, calculating the number of cells (as described earlier except that a simple staining 
with dilute carbol fuchsin was done instead of acid-fast staining) and plate counting 
(serially di luted suspensions were plated on nutrient agar plates and colonies were 
counted after overnight incubation at 3rC).  

FDA : EB working solution was prepared as per the procedure of Kvach & Veras . 3  A 
working solution of O· 5 ml of FDA : EB was added to 1 ·0 ml of Esch . coli/ M. smegma tis 
single cell suspension and incubated for 1 0  min at room temperature . A wet mount was 
prepared and viewed under a dark field fluorescent microscope .  B223 as the primary filter 
and G247 as the secondary filter were used . A total number of 200 red and green cells were 
counted . Green cells were considered as live and red cells as dead . Percentage viability by 
this procedure was calculated using the formula mentioned below: 

Percentage of viable cells by staining procedure = 

Results 

No. of green cells 
1 00 

Total No.  of cells counted x . 

M. smegmatis incubated at 37°C for 48 hr showed 90 ± 5 %  (mean ± standard deviation of 
three experiments) green cells by staining and 8 3  ± 1 0% viable cells by plate counting. 
There were 20 ± 7 %  and 5 ± 2 %  green cells after heating for 20 min and 50 min 
respectively at 60°C.  The plate counting showed 0 ·00 1 ± 00 1 % and 0% viable cells after 
heating at 60°C for 20 min and 50 min respectively (Figure I ) . 
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Figure 1 .  Percentage of viable M. smegmalis cells ( a t  60°C) detected by FDA : EB staining (green cells) a n d  the 
plate counting method. 

Esch . coli grown overnight showed 90 ± 6% green cells by staining and 85 ± 7% viable 
cells by plate counting. After heating at 60°C for 30 min, 46 ± 5% green cells  were seen by 
staining while the plate counting showed 0 ·003 ± 0·002% viable cel ls .  After 60 min at 
60°C, there were 20 ± 7% green cells  whereas no bacterial colony (0% )  was seen in the 
plate (Figure 2) . 

Autoc1aved samples of both Esch . coli and M. smegmatis showed 0% green cel ls .  
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Figure 2 .  Percentage of viable Esch. coli cells (60°C) detected b y  FDA : EB staining (green cells) and the plate 
counting method. 
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I n  M. smegma tis, the percentage of green cells decreased when they were heated for longer 
duration (90 % ,  20% and 5% at 0 min, 20 min, and 50 min respectively at 60°C) .  This 
corresponds with the decrease in  percentage of viable cells seen in plate counting (83 % ,  
0 ·00 1 % and 0% a t  0 min, 2 0  min, and 5 0  min respectively a t  60°C) . 

Similarly, the percentage of green Esch . coli cells decreased with increase in duration 
of heating (90 % ,  46% and 20% at 0 min, 30 min and 60 min respectively at 60°C) .  This 
corresponds positively with the decreasing percentage of viable cells seen in plate counting 
(85 % , 0 '003 % and 0% at 0 min, 30 min and 60 min respectively 60°C) .  Thus the decreasing 
percentage of green cells correspond with decrease in viability (as seen from plate 
counting) . Yet the correlation is  not absolute . The percentage of green cells is  always 
higher (7-20% and 5-45 % in M. smegmatis and Esch . coli respectively) than that expected 
by plate counting. A similar observation has been made by others . 3 ,8 

Kvach & Veras have suggested that the higher percentage of green cells as compared 
to colony forming units could be due to bacterial cell clumping and adherence of some 
bacteria to the L-shaped glass rod used to spread the suspension on plates . 3  

In our  study, the  bacterial suspensions were spread over the  plate by simple tilting and 
rotation of plates and we did not use a L-shaped glass rod . When the bacterial suspensions 
were autoclaved ( 1 2 1 °C for 1 5  min) all the cells became red and not even a single green cell 
was seen . But at a lower temperature (60°C) more green cells than expected were seen. 
Thus the persistance of some green cells is probably related to the inactivation of enzyme 
rather than clumping or adherence of bacteria to the L-shaped glass rod. 

Our study clearly shows that the enzyme responsible for the fluorescent staining 
remains active for sometime after the death of bacil l i  and supports the similar view 
expressed by Katoch et  al.9 The fluorescent technique thus appears to be useful mainly in 
assessing the reduction of viability rather than true quantitation of viable cel ls .  This needs 
to be kept in  mind when assessing the viability of mycobacteria from clinical samples. 
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La coloration au diacetate de fluoresccHne et bromure d'ethidium pour determiner la 
viabilite de Mycobacterium smegmatis et d' Escherischia coli 

V J A Y A P A L ,  K M S H A R M I L A ,  G S E L V I B A I ,  S P THYA G A R A J A N ,  

S SHAN MUGASUN D A R A M  ET  S S U B R A M A N I A N  

Sommaire L a  capacite d e  l a  methode d e  coloration au diacetate d e  fluoresceine e t  bromure d'ethidium pour 
estimer Ie pourcentage de cellules bacteriennes viables en suspension a ete comparee avec la methode de compte 
des colonies sur plaque. Des suspensions de cellules de Mycobacterium smegma/is et d '  Escherischia coli ont ete 
incubees a 60°C .  Aux differents intervalles de temps des echantillons ont ete pris et Ie pourcentage de cel lules 
viables estime sur chaque echantillon par la methode de coloration fluorescente. Le resultat obtenu a ete 
compare a la compte des colonies sur plaque. La methode de coloration fluorescente a montre une correlation 
positive avec la methode de compte sur plaque. Neanmoins, la valeur obtenue pour la recompte des colonies 
viables sur plaque a ete moins elevee que chez la methode de coloration apn':s incubation a 60°C, ce qui indique 
un decalage entre la morte des bacteries et la deterioration des enzymes. D'ou la methode de coloration 
fluorescente peut etre utilisee pour estimer les tendances dans Ie deperissement des bacteries plutot que pour Ie 
calcul exacte du nombre de bacilles viables. 

Coloracion a base de diacetato de fluoresceine y bromuro de etidio para determinar 
la viabilidad de Mycobacterium smegmatis y de Escherichia coli 

V J A Y A P A L ,  K M S H A R M I L A ,  G S E L V I B A I ,  S P THYAGARAJAN ,  
S S H A N MUGASUND A R A M  Y S SUBRAMANIAN 

Resumen S e  comparo e l  metoda d e  coloracion a base d e  diacetato d e  fluoresceina y bromuro d e  etidio para 
calcular el porcentaje de ceIulas bacterianas viables en suspension con el metoda de cuenta de colonias sobre 
placas .  Se incubaron a 60°C suspensiones de ceIulas bacterianas de Mycobac/erium smegma!is y de Escherichia 
coli. Se tomaron muestras a intervalos de tiempo distintos, se calculo el porcentaje de ceIulas viables en cada 
muestra por el metoda de colorantes fluorescentes y se com para el resultado al obtenido por el metoda de cuenta 
de colonias sobre placas. Se hall a una correlacion positiva entre los resultados obtenidos por ambos metados. 
No obstante, la cuenta de ceIulas viables por el metodo de cuenta de colonias sobre places resulto inferior a la 
cuenta obtenida por medio del metoda de colorantes (llevimdose la incubacion a cabo a 60°C) . Esto sugiere que 
existe un periodo de retraso tras la muerte de las bacterias hasta iniciarse el deterioro de las enzimas. Por 10 tanto, 
el metoda de coloracion fluorescente puede utilizarse mas bien para evaluar las tendencias del decaimiento de las 
bacterias que para calcular el numero exacto de bacilos viables . 
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Summary Bombay has a population of about 8 mill ion people, one-half of 

whom live in  slums. In  1 98 1 ,  ALERT-India started its first leprosy control project 

in  N, S and T Wards of Greater Bombay M unicipal Corporation covering an area 
of 1 22 sq km in the north-eastern suburbs of Vidhyavihar, Ghatkopar, Vikhroli ,  

Kanj urmarg, Bhandup and M ulund, with a total population of 1 , 1 00,000 

according to the 1 98 1  census.  In the 9 years of operation,  over 1 2,000 patients 
have been registered and treated and of these 7425 have been released from 

treatment, having satisfactorily completed courses of chemotherapy. However, 

over 1 000 cases are still identified every year by house-to-house or school surveys, 

or by self-reporting, including a considerable percentage in  children . The origin ,  

development, staff structure, operational procedure, administration and record­

ing system of ALERT-India are described in detail, with emphasis on what has 

been accompolished with purely outpatient facilities, using paramedical workers, 
all of whom have received inservice training from Government recognized 
training centres for their specific tasks.  The account includes a brief description of 
an expansion of the organization's  work into townships in  New Bombay, where 
preliminary surveys in 1 988  confirmed the presence of leprosy cases and the need 
for treatment faci lities. The discussion addresses: I ,  the better use of the large 
volume of statistical information which has been collected by ALERT-India 

during the past 9 years, with emphasis on its value in assessing the impact on the 

control programme and modifying future policy; 2,  the need to radical ly examine 
the present policy of survey, versus an 'education campaign approach' with regard 

to increasing early case-detection and self-reporting; 3 ,  the establishment of a 
central coordinating body for leprosy control in Bombay to exchange informa­
tion, coordinate efforts and formulate a future plan of action, the latter in 
association with the National Leprosy Eradication Programme; and 4, the 
development of a health education resource centre in association with the 
Bombay M unicipal Corporation. 

0305-7 5 1 8/9 1 /0623 1 5 +  14 $0 1 .00 © Lepra 3 1 5  
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Introduction 

ALERT-India was founded in October 1 978 .  The letters stand for 'Association for 
Leprosy Education, Rehabilitation and Treatment' and this organization in India should 
not be confused with the All-Africa Leprosy and Rehabilitation Training Centre, also 
called ALERT, in Addis Ababa, Ethiopia. ALERT-India is  registered under Acts of 1 860 
and 1 950; it is a registered charity with audited accounts and donations are exempt from 
tax. The main financial support up to 1 984 was from OXF AM (UK); from 1 98 5  onwards 
it came from the Damien Foundation (Belgium) and other ILEP agencies such as the 
Associazione Italiana Amici de Raoul Follereau (Italy), Institute Fame Pereo (Canada) 
and the Association Francaise Raoul Follereau (France) .  The Damien Foundation is the 
ILEP Coordinator in India for finance and technical supervision. Its main objective is  the 
eradication of leprosy, but the ful l  list of subsidiary objectives as formulated and adopted 
by the Founder Members in October 1 978  is  as follows: 

To detect early and infectious cases of leprosy in the community and reach the goal of 
total case detection through intensive surveys .  
2 To treat every person diagnosed as suffering from active leprosy with adequate case­
holding. 
3 To create leprosy consciousness among the sections of the community through 
intensive health education programmes. 
4 To work ardently towards total prevention of dehabil itation and promote sociopsy­
chological and economic rehabilitation of leprosy patients in the milieu of the 
community. 
5 To undertake and promote study and research in leprosy and related sciences .  

To reach these objectives, three phases were envisaged . 

Phase One 

The establishment of a control programme and personnel to implement it; and 
2 Bringing the maximum area under the Urban Leprosy Control Programme of the 
Association.  

These would entail undertaking the fol lowing activities : 

(a) conducting on-going surveys (house-to-house) in the project areas; 
(b) progressively establishing treatment centres in surveyed areas; 
(c) carry out a widespread programme of education particularly towards removal of 

existing deep-rooted prejudice and bias against the disease and its victims; 
(d) setting up the office and records system (data collection, tabulation, analysis and 

control); 
(e) establishment of a laboratory and a physiotherapy centre; 
(f) publicising ALERT's aims, objectives and involvement,  gaining community goodwil l  

and cooperation at large, and the mobilization of local resources .  

Phase Two 

Establishment of a mini-hospital for special cases together with a full-fledged 
physiotherapy (physical rehabilitation centre); and 
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2 Health education Centre; 
3 Undertake and promote study and research. 

Phase Three 

1 Implementing the economic, occupational, rehabilitation programmes; 
2 Promotion of an Urban Training Centre (woefully lacking) and the establishment ofa 
social research wing to promote the cause of eradication .  Depending upon the progress 
made, funds available and the situation then prevailing, i t  will quite likely be possible to 
dovetail the phases i'nto each other and thereby implement the programme more 
expeditiously and effectively .  

Board of management 

ALERT-India has a Board of Management of 9 members, most of whom have been on 
the Board since at least 1 983 ;  some were in  fact founders of the Association .  Some are 
medically qualified and experienced in leprosy, others have backgrounds in community or 
social work, education, nursing or administration .  The Board is the legal body 
responsible for the Association and the overall policy decisions/directives and sanctions.  
The Chief Executive is  an Ex-officio member of the Board of M anagement. Project 
planning, implementation and day-to-day administration are delegated to the Chief 
Executive, who carries out tasks through his team of officers and field staff. He also acts as 
Project Holder for the sponsoring agencies on behalf of the Association and as the 
' Reporting Trustee' to the Governments and their departments. 

Buildings, offices, clinics 

The main administrative office is convenient to the centre of Bombay and is used by the 
Chief Executive and office staff. For field work and administration, two large rooms were 
acquired in 1 98 5  in an industrial block in the heart of the control area, Vikhrol i .  This 
'Project Office' includes a laboratory for slit-skin smears, storeroom, office accommo­
dation, a teaching or meeting area and space for the reception and treatment of patients at 
a weekly clinic. 

The project area 

The area allocated is that of the three wards N, S and T as shown in Figure I .  These wards 
include the areas known as Vidyavihar, Ghatkopar, Kanjurmarg, Bhandup and M ulund. 
The estimated population of the three wards is  1 , 500,000. For administrative purposes the 
whole target area has been divided into 1 8  zones, each of which has one paramedical 
worker in charge, who carries out a full range of control activities, including surveys, case­
detection, follow-up and health education, he also assists the medical officer during 
weekly visits to each zone. A field supervisor is  responsible for the performance of 4 to 5 
paramedical workers, and he in turn is supervised by the Project Officer, who is also 
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Figure 1 .  Map of Greater Bombay; total population 8 mill ion. The letters A-H , K-N, P, S and T refer to 'wards' 
of Greater Bombay, of which N,  S and T (shaded ara) are the control areas for ALERT-India. The area of the 
'New Bombay Townships' ,  in which programmes will be set up by ALERT-India in  1 990, are to the right of 
Thane Creek ,  i . e .  inland, towards the East .  
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responsi-ble for the planning and execution o f  the control programme as a whole. The 
medical officers are ultimately accountable for the proper implementation of all technical 
and professional aspects of the programme and are directly responsible for the diagnosis 
and treatment of all patients .  Every 3 months there is  a general meeting of the entire staff, 
including health educators and the social worker to discuss problems and to review 
progress. Once yearly a general self-evaluation is  carried out by field workers and officers, 
using a questionnaire, and the outcome discussed at a meeting, chaired by the Chief 
Executive . 

Staffing 

This includes: 1 ,  the Chief Executive (with qualification in social welfare administration); 
2 ,  two full-time medical officers (one of them functioning as the Project Officer) ; 3 ,  four 
field supervisors (trained paramedical workers) ; 4, twenty paramedical workers, all of 
whom have had inservice training with ALERT-India and in Government recognized 
training centres; 5, one smear technician; 6,  one physiotherapist; and 7, one social worker 
(female; with a degree in· social work), one driver and one typist .  One paramedical worker 
is  responsible on average, for about 50,000 people, with four field supervisors for 20 
paramedical workers . Fifteen out of the 20 paramedical workers are already trained as 
health educators and the rest will complete their training in health education in 1 99 1 . 

Control policy and field activities 

These follow essentially conventional l ines, as laid down (and used widely in India) by the 
National Leprosy Control (now Eradication) Programme in 1 954. 1 This is  based to a large 
extent on the principle of 'survey education and treatment' . Surveys have been carried out 
in this project in: I ,  the general population;  2 ,  contacts of known cases and 3 ,  schools .  In 
addition, a considerable number of cases are referred from private practitioners and 
others are apparently entirely self-reporting. Through the 9 years of operation, the 
approximate percentages of cases found in  the above categories are: 1 , 3 7 % ;  2,  1 6% and 3 ,  
1 2 % .  From the 1 8  zones referred to above in the  three wards of this project, one  i s  still to 
be surveyed, but in the others surveys have been completed on a door-to-door basis, 
identifying slum colonies, one room tenements and lower middle-class housing societies in 
each zone of the project area. These teams examine 80% of the population in every cluster. 
Anyone familiar with conditions in the slums of Bombay will readily agree that this is  
neither complete nor satisfactory as a basis for ' survey' and i t  i s  l ikely that the teams fail to 
contact some members of the community, including those who leave the house early to go 
to work, even if  visits are repeated. I t  has also to be appreciated (see Discussion) that the 
population i s  to some extent 'shifting' due to employment opportunities in the City or in 
vil lages which defy monitoring. All survey activity has been accompanied, from the early 
years of the work of ALERT-India, by intensive health education, using verbal 
communication, leaflets and pictures of early leprosy, and the attempts which have been 
made to assess its value will be discussed below. 
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Treatment 

Nineteen clinics are scattered throughout the project area and they are held weekly, each 
patient receiving medication for 4 weeks at a time, on the occasion of attendance for 
supervised drugs . The regimens fol lowed are those advised by the World Health 
Organization (WHO) in 1 9822 (not those of the National Leprosy Eradication 
Programme) and the criteria for the grouping of patients for pauci or multibacillary 
regimens are also those of WHO, with the following modifications:  1 ,  All patients with 
less than 4 lesions are treated as pauci-bacillary; 2 ,  all patients with 1 0  or more lesions are 
treated as multi-bacillary, regardless of bacteriological findings (i . e .  even if  negative) ; 3, 
all  cases with between 4 and 9 lesions, and less than 3 nerves involved, are treated as 
paucibacillary; and 4, all cases with more than 4 lesions and more than 3 nerves involved 
are treated as multibacillary. Pure neuritic cases with only 1 or 2 nerves involved are 
treated as paucibacillary and those with multiple nerves involved as multibacillary, but 
only after thorough examination and assessment by a medical officer. The periods of 
treatment are also essentially those advised by WHO, with the following modifications:  

All paucibacillary cases are allowed a maximum of9 months to complete the course of 
6 supervised doses. 
2 If a medical officer confirms that there i s  clinical activity on completion of the 6 
months course, treatment may be continued for a further 6 months. 
3 Triple drug therapy for multibacillary cases should be completed within 36 months, or 
continued until smears are negative and or clinical inactivity, whichever i s  the longer. 
4 In certain cases, however, at the discretion of the medical officer, treatment for 
multi bacillary cases has been stopped after 40 supervised doses, regardless of bacteriolo­
gical posi ti vi ty. 

I t  is important to note that multiple drug therapy is given only to patients who are able to 
give an address or contact point; who understand what is needed by way of monthly 
attendances and daily, unsupervised treatment; and who agree to keep in touch with the 
programme for the necessary period of time. Unless these criteria are met ALERT-India, 
in common with other agencies doing leprosy work in Bombay, has not used multiple 
drug therapy. These patients are either given a supply of dapsone 1 00 mg to take daily, 
with a prescription or a letter introducing them to the health services in another part of 
India, if  they intend to leave Bombay. This policy, developed because of the danger of 
issuing expensive and potentially toxic drugs to patients who might never appear again,  is 
judged now to be increasingly unacceptable, and alternative strategies to ensure that all  
patients presenting with active leprosy, especially if  multibacillary, receive multiple drug 
therapy, are under discussion (see Research) .  

Drug supplies and distribu�ion 

Dapsone, clofazimine and rifampicin are supplied loose in stock bottles or plastic 
containers and made up into I -month supplies (in the case of dapsone and clofazimine) 
for dispensing to patients .  Blister packs, already widely used in some other parts of India, 
have not been used in this project, nor to our knowledge, in other parts of Bombay. Their 
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use in the future, especially if advantages in compliance are demonstrated by trials, has 
not however, been ruled out.  Based on personal interviews with patients, pill counts, 
occasional checks of the urine for dapsone and assessment of the clinical and 
bacteriological results, our impression is  that compliance to prescribed medication is 
satisfactory . 

Planning, monitoring and evaluation 

From the earliest stages of work, attention has constantly been given to the yearly 
development of a 'plan of work ' ,  identifying priority areas for attention, writing specific 
objectives and drawing up a monthly timetable of work for all members of the team . 
Monthly progress and work reports have been in use throughout, including specific 
suggestions for the improvement of work performance. Quarterly reviews and reports are 
made by the Project Officer, including an analysis of achievements (or failures) in priority 
areas. Half yearly and yearly evaluations are made by the Chief Executive, including an 
analysis of the overal1 achievements of the Association, based on the set objectives . Of 
particular importance are the operational assessments which have been carried out every 
3 years by an external team (usual1y 3 or 4 experts in the field of leprosy control), to assess 
the quality of work, achievements and overal1 plan of action, whilst at the same time 
making proposals for changes, corrections and improvements for the future . 

Referral of reactions, complications, cases requiring hospitalization 

It is of interest that the need to refer patients for any of these reasons has been remarkably 
low. It has in fact been necessary to refer patients for severe reactions or other serious 
complications on less than 1 00 occasions, during the 9 years of the programme. We have 
been fortunate to have excel1ent contact with the staff and facilities of the Vimala 
Dermatological Centre, to whose physicians we are extremely grateful .  Patients stay in 
hospital for a minimum of time needed and then return to our care. The entire element of 
'removal ' to an isolated leprosarium has thus been avoided by an almost totally 
outpatient approach and this may have contributed to the high level of interest and 
cooperation by patients and the community.  

Laboratory services for slit-skin smears 

Facilities for taking smears are available in all 1 9  clinics of the project area. Sites are 
selected either by a medical officer or by the next most highly experienced paramedical 
worker available. Smears are taken and fixed by a laboratory technician or a paramedical 
worker trained in this procedure . Until the end of 1 985 ,  patients with less than 4 lesions 
were not routinely smeared, unless requested for some special reason . The present policy 
is that all cases are smeared prior to starting treatment, the only exception being children 
with a single lesion on the face. Appropriate instructions have been issued to Medical 
Officers concerning the possibility that multibacil1ary patients, who are partially (and 
perhaps inadequately) treated, or relapsing, may present with less than 4 lesions. Once 
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fixed, labelled and dated, smears are sent to the 'Project Office' in Vikhroli, where one 
laboratory has been maintained through the years for the staining, examination and 
reporting of all smears, in accordance with advice given in a recent publication on the 
subject,3 to the effect that selection and taking may be peripheral, but the staining and 
interpretation should be centralized and constantly under supervision. The bacteriologi­
cal index (BI) only is  recorded , not the morphological index (MI) or any other index. One 
technician has been trained at the Schieffe1in Leprosy Research and Training Centre in 
Vellore, South India. I t  has been possible only during the last 2 years to organize 
reliability or comparability checks with other centres in India, but medical officers check 
approximately 5% of smears on a random basis .  Particularly in view of the recent 
recommendations by WH04 that the finding of a positive BI at any site means that the 
patient should receive the multibacillary regimen (3 drugs for a minimum of 2 years), all 
slides with a BI  of I will be double checked by a medical officer from now on. 

Records, registers and reports 

In recent years, following recommendations made by independent consultants, the 
number of registers and reports has been considerably reduced , but it is still necessary to 
supply them for three different agencies: I ,  ALERT-India itself; 2, the Government of 
Maharashtra; and 3, the International Federation of Anti-Leprosy Associations (ILEP) 
in London. (The OMSLEP recording system has not been used . )  The forms in use for 
ALERT-India for clinical details ,  smear reports, survey findings, contact examinations, 
etc . ,  are entirely conventional and relatively easy to complete, but the monthly progress 
report for the Government is a lengthy and somewhat complicated document of 24 pages, 
which is time consuming for the health staff concerned, but nevertheless obligatory for 
administrative purposes. The ILEP Questionnaire or Form BG called for over 1 50 
separate items of information, and although these are for the most part readily available 
from other sources and the form is required only once a year, i t  is  clear that health staff are 
generally being asked to allocate an unreasonable amount of working time to the 
completion of these and other forms. Our belief is  that the most important items which 
require recording are :  1 ,  the total number of patients registered; 2 ,  the number on multiple 
drug therapy; 3, the number who have satisfactorily completed it and been released from 
treatment; and 4, the proportion of new and currently registered cases with significant 
disability. 

Healthy contact survey examination 

As far as possible all contacts of index cases are examined once yearly, except contacts of 
multi bacillary cases, who are examined every 6 months. The total number of contacts 
examined between 1 98 1  and the end of 1 989 was 48 ,060 from which 1 1 89 cases (2 ,4%) 
have been diagnosed as having leprosy and treated . 

School surveys 

To date 249, 1 22 school chi ldren have been examined, all between the ages of 5 and 1 5  
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Table 1 .  ALERT-India 1 98 1 -89:  population covered, new cases detected and prevalance 
rate per thousand 

Population New cases 
covered detected o;() PR/ l OOO 

Door to door survey among 
slums, chawls and housing 
colonies 46 1 ,628 4 1 50 37 8 ·9 

2 School survey among 
municipal, private, 
primary and secondary 
school 249, 1 22 1 348 1 2  5 - 4  

3 Contact examination of known cases 48,060 1 1 89 I I  24· 7  
4 Health contact examinations 586 5 
5 Voluntaryjreferals and others 3946 3 5  

Total 1 1 ,2 1 9  1 00 

years. The case detection rates per thousand in recent years have been as follows: I ,  
1 984-4· 1 6; 2, 1 98 5-4·66; 3 , 1 986--9 · 79;  4, 1 987�6-4; 5 , 1 988-4·2 ;  and 6, 1 989�5 ·7 .  
The overall prevalence of new cases among school children was 5 -4  per 1 000. 

Rehabilitation 

This term appears in the title of ALERT and in the 'Plan of Action' of 1 978 ,  but in the 
sense of mental and physical rehabilitation of disabled patients to enable them to find 
gainful occupation, it has not been possible to develop this activity with much effect. 
Although this has been largely due to lack of trained staff, premises and equipment ,  it  
became clear after only a few years of experiences that i t  is  extremely difficult, probably 
unrealistic, to rehabilitate patients in a community where there is already unemployment 
amongst healthy people, or to train them for useful work in remote villages, if  they intend 
to return home. In the more general sense, we continue to teach disability prevention and 
self-care by patients, but incline increasingly to the view that the treatment of seriously 
disabled patients and their rehabilitation should be undertaken by agencies which have 
the staff, expertise and premises, and who are prepared to integrate leprosy patients with 
those disabled from other causes .  

Public reactions to house-to-house and other forms of survey 

We had anticipated opposition and refusal to allow health staff to enter houses and 
examine occupants, but this occurred on only a very small number of occasions. A second 
visit, once confidence has been established, usually meets with complete success. We 
attribute such good relations to :  I ,  the careful orientation of staff before they embark on 
this kind of work, to ensure that they proceed diplomatically and with respect for the 
privacy and convenience of others; and 2, the fact that the slum populations of Bombay 
are now more than used to visitors, students and health or social workers of various kinds; 



Table 2. ALERT-India 1 98 1 -89: yearly case detection, child and disability rates, smear positive cases 
"" IV � 

1 98 1  1 982 1 983 1 984 1 985  1 986 1 987 1 988 1 989 Total 

Total cases detected in each year (Annual) � 
(new & old cases) 847 1 4 1 6  1 6 1 5  1 0 1 9  1 92 1  2038 1 0 1 8  1 094 1 088 1 2,056 � 

2 New cases among the above 847 1 3 1 3  1 5 1 7  964 1 875 1 83 1  896 988 988 1 1 ,2 1 9  VJ 
3 Percentage of new cases 1 00 92 94 94·6  97 ·6 89·8 88 90· 3 90·8 93 t:) 

::! 
4 Child cases among the new cases 2 1 3  402 627 266 349 586 285 440 326 3494 '<: 
5 Percentage of child cases � 

(new cases) 25 30·6 4 1 · 3 27 ·5  1 8 ·6  32 3 1 ·8 44· 5  33  3 1  e:.. 
6 Deformed (Grade 2 & 3)  

cases among new cases 45 47 76 42 76 85  35  40 47 493 
7 Percentage of deformed cases 

(new cases) 5 · 3  3 · 5  5 4 ·3  4 4·6 3 ·9 4 4 ·7  4-4 
8 Smear positive cases among new cases 28 76 97 54 1 32 1 65 94 78 74 798 
9 Percentage of smear positive cases 

. (new cases) 3 · 3  5 · 7  6 ·3  5 ·6  7 9 1 0  7 - 8  7 -4  7 

Table 3. ALERT-India 1 98 1 -89: total of registered cases, chemotherapy, cases released from treatment or lost to control 

1 98 1  1 982 1 983 1 984 1 985 1 986 1 987  1 988 1 989 Total"  

Total cases registered 
(new & old) (Annual) 847 1 4 1 6  1 6 1 5  1 0 1 9  1 92 1  2038 1 0 1 8  1 094 1 088 1 2,056 

2 Total cases put on MDT I 55  1 49 1 32 1 1 26 1 434 1 052 1 022 1 0 1 9  5990 
cx) 0· 1 2  3 · 8  9 ·2  1 3  58 ·6 70 1 03 93 94 4% 

3 Total cases put on dapsone monotherapy 846 1 36 1  1 466 887 795 604 72 69 6066 
ex) 99·8 96·2 90·8 87 4 1 ·4 30 7 6 50-4 

4 Total cases on MDT released 
from treatment (RFT) 2 53 58 1 80 1 270 1 006 727 882 4 1 78 

5 Total cases released from control (RFC) 
including some on dapsone mono therapy 1 3  44 1 39 394 1 6 1 1 723 322 3247 

6 Total cases lost to control 
(deletions) 8 1 64 1 98 1 72 423 573 620 3 1 3  355  2826t 

* The figures in this column have to be interpreted in the light of the fact that 1 5 %  of all cases are still on MDT or monotherapy at the time of 
writing this report. 

t Anecdotally, information from social workers in ALERT-India and other agencies working in leprosy control in Bombay, indicates that 
many of these patients have transferred to other parts of the City and re-registered for treatment. 
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once assured that the enquiry has nothing to do with legal matters, they are in general 
highly cooperative . Female staff work in pairs and appear to be able to carry out their 
duties with complete safety. 

The personal health record of staff in ALERT-India 

In the 9 years of operation in the slum areas described, often under conditions of great 
heat and without facilities for washing, etc, i t  is  notable that we have had a low incidence 
of viral or other il lnesses in doctors or paramedical workers . This is  despite frequent 
contact with people suffering from measles, typhoid, dysentery, hepatitis, influenza, 
respiratory infections of various kinds, including active tuberculosis .  During the 9 year 
period only one case of leprosy (pauci bacillary) has been diagnosed in an employee. Part­
time or voluntary workers have included male and female students in their teens ,  none of 
whom has contracted a significant illness to our knowledge. 

Research 

ALERT-India has always been open to liaison with medical schools, universities and 
scientists, but with priority for operational and 'field-based' research on urban leprosy 
control and the extraordinary sociological conditions which prevail in the slum 
conditions of the project area. Pressure of work and lack of time have to a considerable 
extent precluded adequate attention to such research but we have had many visitors from 
different parts of the world and in 1 987-88 data was collected by Dr Atul Vadher 
(Department of Experimental Psychology, Oxford University) which will contribute to a 
thesis on social and psychological aspects of leprosy in relation to compliance to 
prescribed medication . s  More recently, Dr Nigel Crook (Department of Economic and 
Political Studies, School of Oriental and African Studies, The University of London) has 
completed a final assessment of a study of the 'educational campaign method' which 
started in Maharashtra Nagar in early 1 986,  which is  due for publication in the near 
future . 6  Another study of sociological and population data in  the New Townships of 
Vashi and Turbhe, with a preliminary estimate of the number of leprosy cases in those 
areas, has been submitted for publication . 7  

At least two other subjects calling for operational research remain and they are  both of 
potentially great importance to the immediate p lan of action . The first concerns the 
disconcertingly large number of patients who present, or are discovered to have leprosy in 
ALERT-India, but who are unable to give an undertaking that they will be in the area 
long enough to take a course of mUltiple drug therapy. Some of these are transient or 
visiting; others intend to return to their villages in the near future; others are unable to 
give an address or point of contact for supervision and follow-up, or are j udged for a 
variety of reasons to be unlikely to pursue daily self-medication and monthly attendances 
for a reasonable period of time . To deny these patients any form of treatment or to give 
them dapsone monotherapy is an unacceptable policy which is now under intensive 
review in this organization.  There are, however, good reasons for concluding that this 
problem (which occurs in slum programmes in several other parts of India) cannot be 
solved without consultation between ALERT-India, all other agencies working in leprosy 
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control in Bombay, the Ministry of Health of Maharashtra and probably also the 
national Leprosy Eradication Programme of India. Meanwhile, we have outlined a pilot 
research programme to:  I ,  identify the patients concerned in greater detail ;  2,  define the 
sociological and other reasons which impede safe implementation of multiple drug 
therapy; and 3, propose solutions. 

The second subject concerns the remarkably large number of private practitioners in 
the N, S and T wards of this project and the l ikelihood that many more will settle in the 
New Townships in the coming years. The potential of private practi tioners in Bombay in 
cae-detection and referral for treatment has already been shown to be considerable and it 
is now our intention to compile a comprehensive list of all practitioners in the area and to 
invite their cooperation, whilst at the same time carefully respecting their right to receive 
and treat patients as they see fit, and any element of professional confidence which may be 
involved. This enquiry will include information on the controversial question:  'Does the 
acceptance and treatment of leprosy patients in private practice enhance, or damage, the 
reputation of the doctor and the numbers of patients who come for consultation?' 

Discussion and future plans 

The registration of over 1 2,056 cases in a period of 9 years, followed by the release from 
control of over 7425 ,  after completion of satisfactory courses of treatment, would appear 
to be a significant contribution towards the control of leprosy in the urban slums of this 
project. The disease has obviously been arrested in a large number of individuals; nerve 
damage has been prevented; relapse rates are low and there is  at least a possibility that we 
have reduced the pool of infectious/contagious cases .  There remain, however, a number 
of disconcerting aspects to this work, including the fact that we continue to register about 
1 000 new cases each year, but have little knowledge of their source of infection, whether 
within the project area or from some other part of Bombay (or India) . We are also 
uncertain about the cost-effectiveness of our approach to case-detection and treatment. 
Survey can be laborious, time-consuming and expensive and i t  i s  notorious for the 
'discovery' of cases who are unlikely to accept the diagnosis of leprosy and attend well for 
treatment .  Broadly based educational campaigns, using all kinds of media,  have been 
found by Ganapati8 and others to have advantages over routine survey and it is to be 
hoped that the study already referred to in Maharashtra Nagar will contribute further 
information in this area. 

Under Treatment i t  has already been pointed out that a considerable number of 
patients with active leprosy do not, for a variety of reasons, receive multiple drug therapy 
and this i s  a matter of considerable concern which points to the need for some kind of 
central or coordinating body amongst the agencies working in leprosy control in Bombay. 
I t  should not be impossible to analyse and overcome the operational and other obstacles 
which give rise to this situation, whilst at the same time reviewing working methods, 
report forms ,  records and other matters of mutual interest to the 1 0  agencies concerned . 

As already indicated, ALERT-India is now entering a new phase of work in the 
Townships of New Bombay and this may point to the urgency of making sure that 
baseline data are properly assembled and that data from the main project areas is 
analysed to greater advantage . We aim to educate the public and prevent disability 
through early case detection and chemotherapy. To do this effectively, we have to 
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constantly keep in mind the need to study not only the disease and the drugs available for 
treatment, but also the complex and challenging pattern of society in the slums where we 
work . 
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ALERT-India 1981-89: Vne experience de 9 ans du controle de la lepre dans les 
taudis de Bombay 

AA S A M Y ,  J M ANCHER I L ,  K P M A NEK ET A C M c DOUG A L L  

Resume Bombay a une popUlation d'environ 8 millions d'habitants dont l a  moitie vit dans des taudis. E n  1 98 1 ,  
ALERT-India commen<;a son premier projet de controle de la lepre dans les q uartiers N ,  S et T de la 
municipalite du grand Bombay d'une surface de 1 22 km carre dans les faubourgs nord-est de Vidhyavihar, 
Ghatkopar, Vikhroli ,  Kanjurmarg, Bhandup et M ulund dont la population totale s'eJeve a 1 . 1 00 .000 habitants 
d'apres Ie recensement etfectue en 1 98 1 .  Au cours des neuf annees d 'activites, plus de 1 2 .000 patients ont ete 
enregistres et soignes dont 7425 chez qui Ie traitement a ete arrete ayant termine avec succes un traitement 
complel de chimiolherapie. Toutefois, plus de 1 000 cas sonl encore idenlifies chaque annee par des enquetes a 
domicile ou dans les ecoles ou par notification volonlaire et comprennent un grand nombre d'enfants. La 
creation, Ie developpement, Ie personnel, les methodes de travail, I 'administration el la methode d'enregistre­
ment util isee par ALERT-India sont decrits en detai l .  L'accent est mis sur les resullats obtenus uniquement en 
consultations hospitalieres externes avec l'aide des paramedicaux qui ont tous re<;u une formation specifique en 
cours d'emploi dans des centres de formation reconnus par Ie gouvernement. Le rapport inclut une breve 
description de l'essor des activiles de l 'organisation dans les banlieues de New Bombay ou les enquetes 
preliminaires etfecluees en 1 988 confirmaient l 'existence de lepreux el la necessite de dispensaires. Les questions 
abordees sont les suivantes: I ,  l 'emploi plus j udicieux des donnees statistiques recueillies par ALERT-India au 
cours des 9 dernieres annees soulignant leur importance sur l'evaluation de I ' impact du programme de conlrole 
et sur l'evolution des politiques futures; 2,  la necess; le de comparer en detail Ie programme actuel d'enquetes au 
sysleme de campagnes educatives afin de prOlnouvoir Ie depislage des cas precoces et les notifications 
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volontaires; 3 ,  la creation d'un organisme central de coordination pour Ie controle de la lepre a Bombay 
permettant l 'echange d'information, la coordination des efforts et la formulation de plans d'action futurs en 
association avec Ie Programme National d'Eradication de la Lepre; 4, la creation d'un centre de ressources en 
matiere d'education sanitaire avec la M unicipalite de Bombay. 

ALERT-India 1981-89: Nueve aDOS de experiencia en el control de la lepra en los 
barrios pobres de Bombay 

A A S A M Y ,  J M A N C H E R I L ,  K P M ANEK Y A C M c DoUGALL 

Resumen Bombay tiene una poblacion d e  alrededor d e  8 millones de personas, d e  las cuales la mitad vive en 
barrios probres. En 1 98 1 ,  ALERT-India inicio su proyecto de control de la lepra en los distritos N,  S y T de la 
Corporacion M unicipal de Gran Bombay cubriendo un area de 1 22 km cuadrados en los suburbios del noroeste 
de Vidhyavihar, Ghatkopar, Vikhroli ,  Kanjurmarg, Bhandup y M ulund, con una poblacion total de 1 . 1 00 .000 
de acuerdo con el censo de 1 98 1 .  En los 9 anos de operacion, mas de 1 2 .000 pacientes han sido registrados y 
tratados y de estos 7425 han sido liberados del tratamiento, habiendo completado en forma satisfactoria cursos 
de quimioterapia .  Sin embargo, mas de 1 000 casos son todavia identificados cada ano en las encuestas casa por 
casa 0 en las escuelas 0 por auto informe, incluyendo un porcentaje considerable de ninos. Se describe en detalle 
el origen, el desarrollo , la estructura del personal, los procedimientos operacionales, la administracion y el 
sistema de registro de ALERTA-India, con enfasis en 10  que se ha logrado con facilidades para pacientes 
ambulatorios sola mente, usando trabajadores paramedicos, todos los cuales han recibido entrenamiento, 
durante su funcionamiento, de centros de entrenamiento reconocidos por el Gobierno por sus tareas especificas . 
EI informe incluye una descripcion breve de una expansion del trabajo  de la organizacion hacia los pueblos en 
Bombay Nueva, donde las encuestas preliminares en 1 988 confirmaron la presencia de casos de leprosos y la 
necesidad de facilidades para su tratamiento.  La discusion propone: I ,  el mejor uso del gran volumen de 
informacion estadistica que ha juntado ALERTA-India durante los 9 anos pasados, con enfasis en su valor de 
evaluar el impacto del programa de control y de modificar la politica futura; 2, la necesidad de examinar 
radicalmente la politica de encuesta presente, versus un 'enfoque de campana educacional'  con miras a aumentar 
la deteccion temprana de casos y el auto-in forme; 3 ,  el establecimiento de un cuerpo coordinador central para el 
control de la lepra en Bombay para intercambiar informacion, coordinar esfuerzos y formular un plan de accion 
futuro, este ultimo en asociacion con el Programa Nacional de Erradicacion de la Lepra; y 4, el desarrollo de un 
centro d recursos para la educacion en la salud en asociacion con la Corporacion M unicipal de Bombay. 
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SPECIA L A R TICLE 

A multi-media approach to health education* 

R C F R I E D E R I C K S  

Development Communication Productions Kathmandu, Nepal 

Many health and development agencies around the world concentrate on providing 
services, training personnel, supplying materials, etc . ,  and overlook the part communica­
tion plays in their activities. Many books and manuals available on development issues do 
not address communications. Yet i t  is so much a part of their activities that it  is taken for 
granted . But a close look at the communication and the information components of a 
programme can be beneficial for the success of the whole project. 

Every kind of health or development activity is information related or dependent in 
some way . ' These information components can and should be identified . Successful 
programmes are the ones that are involved with and aware of the people they serve . They 
are set up to pass on materials and technology that are appropriate to the situation and 
are oriented to giving away information.  

Most of the information components involved in  development or health education 
communication can be summarized in 'prime or key messages' which are relatively easy to 
transfer.2 It  is sometimes assumed that communication brings about change in peoples 
lives . Health education by i tself can not make a difference because along with health 
education there must be an infrastructure of clinics, medical personnel and medicines. 
Only a better mix of information and human, physical and material sources can bring 
about substantial changes . 3  

People must have access to material resources as wel l  as to information.  Communica­
tion must lead to awareness and to feasible action .  Using the radio to inform all pregnant 
women to go to the nearest hospital at the first sign of labour will not be helpful to a 
woman living 1 0  days walk from a hospital . To use a commercial example, it is frustrating 
to many young people living in the remote hills of Nepal to continually hear messages on 
the radio encouraging them to enjoy some commodity which is not available in their 
district . 

Therefore information must be appropriate to the availability of services and 
materials where the information is distributed . These considerations help communicators 
define the information that is essential and produce messages that are most helpful to the 
people. 

• Paper presented at a Health Education Seminar sponsored by the International Nepal Fellowship, 
Pokhara, Nepal on 23 March 1 990 
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Variety of media 

Media can be categorized into basic and extended media.4 Basic media are those which 
communicate ideas in the basic environment; person to person, person to group, group 
discussions, classroom lectures, or even large public meetings where public address 
systems are used . Extended media, on the other hand, are those media which extend time 
and space; books, other printed materials, films, audio cassettes, television, and even the 
telephone. In the basic media situation various extended media can be incorporated such 
as posters, flashcards, slides, audio cassettes, and other visual aids which help focus 
attention or expand the impact of the message. 

No one media is better than another. Each media has its function, and each one is 
useful for a specific purpose. Combining them often increases their usefulness .  
Commercial advertising has used every possible medium and has often lead the way in the 
field of communication . s  Many of the principles and techniques of developmental 
communication have been borrowed from commercial advertising. 

Multi-media approach 

One of the principles discovered was that in order to reach every possible target group it 
was necessary to use as many media as possible. The same product will be advertised in 
many magazines targeted for different audiences, radio programmes of many kinds, TV 
ads during many different kinds of programmes, and then, of course, in brochures, 
posters, bill boards along highways and on buses . The general public is  assaulted with 
images and phrases about the product . Through this the public is informed, whether it 
wants to be or not, of the product and its qualities. 

Similar approaches have been successfully used for health education. In India over the 
last few years, WHO and other funding agencies have given about $20 million for the 
national EPI (immunization) programme. A full 1 0% of this, $2 mill ion, was spent on 
communication.  The mass media was used, extension workers equipped with visual aids 
were dispatched, posters, bill boards, leaflets, were all produced and distributed . This 
approach was so successful that there has been a tremendous demand for immunization 
throughout India, almost more than the EPI programme can handle .6  

In Nepal the Nun Chini  Pani (oral rehydration) campaign used a similar multi-media 
approach. Radio, television, demonstrations by extension workers in village squares and 
schools were carried out throughout the country . Posters, memory cards, leaflets, and 
many other items, each giving the directions for making the oral rehydration solution 
with household items were distributed . At the end of the 3 year campaign 8 5 %  of the 
population of Nepal had heard the message, 57% could repeat the ingredients, and 2 5 %  
had actually used i t .  O f  those who had heard the message it was reported that 6 0 %  had 
heard it on the radio . 7  

Though radio may have been the  original source of hearing about oral rehydration for 
60 ')10 of the population, it is likely that their understanding of the message and ability to 
repeat or use the information was reinforced through other media such as the mobile 
teams who actually demonstrated the mixing of the ingredients, or from posters, leaflets 
or other materials. 

In both cases mentioned above, it was determined that success was due to continuous, 
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rather than sporadic, repetition of simple messages over a long period of time using all 
available media . The campaigns were based on solid research into local needs, beliefs, 
attitudes, knowledge and practices .  Interpersonal channels of communication were by far 
the most important because of personal contact and an opportunity to actually 
demonstrate or answer questions.  Posters, the radio and television were the most effective 
in creating awareness .  Radio and TV messages lent authority to the teams who came to 
villages to talk and demonstrate and helped mould public opinion and create a receptive 
attitude. Personal visits and demonstrations imparted the actual techniques or encour­
aged the decision making process toward trial and use of the oral rehydration solution or 
immunization of children . 

Health and development programmes need to take a careful look at how they are 
communicating. M any rely only on basic media.  Others use extended media as an aid or in 
some cases in place of basic media .  A poster may be put up on a clinic wall and the staff 
may assume that their health education obligation has been met. Are staff trained well 
enough in communication skil ls to be effective basic communicators? Are doctors, nurses, 
fieldworkers, and extension workers trained as effective basic communicators? Are they 
able to effectively use extended media? 

Basic media, i f  used correctly, is  extremely effective for person to person contact. I t  is 
effective in the clinic with a patient or in the waiting room, in the village square or in a 
school .  Mobile teams or travelling drama groups are likewise effective with person to 
person contacts . The use of audio/visual materials, which are helpful in attracting large 
crowds, can be turned into a basic media situation by having a discussion afterwards. 

Distribution of printed materials has not proven effective in Nepal .  This is  due to the 
difficulty of carrying and distributing the material and the low literacy rate in rural areas . 
Visual l iteracy, though easy to teach , is l imited primarily to those who are already 
li terate . 8  This limits the effectiveness of visual aids and posters . 

The Leprosy Control Programme in Nepal made significant changes in early case 
finding and attitude change across Nepali society .  Though the problem of leprosy has not 
been solved, it  may be safe to assume that the level of success achieved has been due to the 
medical infrastructure available in many parts of the country and to the continuous 
repeti tion of simple messages : 

( I )  leprosy can be cured . . .  
(2) the early signs of leprosy are . .  . 
(3 )  treatment can be found at . .  . 

These messages have been repeated by healthworkers in the field, by printed materials 
distributed among community leaders who are often l i terate, and over the radio .  It has 
been found that during and after periods of radio broadcast of these messages, case 
finding significantly increased .9  

A strategy for the nineties? 

If each programme commits itself to serious analysis of its communication components it 
will be able to identify the key messages it has to offer the people it serves .  Simplicity is 
essential . It is also essential that the message be relevant .  For example, a key message for a 
TB programme might be 'TB can be cured if treatment is taken regularly for a year' . This 
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kind of message can be repeated through various media and is relevant to the entire 
population, both for those who have TB and for those who are in danger of getting the 
disease. This message can be repeated over the radio to create awareness and add 
authority to the healthworker. A leaflet can provide details to those who can read and 
want to know more. The messages should be based on realistic objectives related to actual 
local conditions and possibilities. 

It will be discovered that many programmes share the same essential key messages, 
although there may be variations due to local culture and language. A consistent 
approach to communicating these key messages is  necessary . All health and development 
programmes would be better off if  they could pool their efforts to ' sell '  nutrition, 
sanitation, TB control or whatever. Sharing creative ideas will preclude waste, amateurish 
production efforts, and the ' re-invention of the wheel ' .  

Identifying key messages and designing them for the various media requires a central 
resource . This resource would need to assume a role in co-ordinating the identification of 
key messages, research and design for appropriate communication strategies, and the 
production of materials at a national or regional level for various health and development 
programmes. The mandate of such a resource centre would be the effective utilization of 
communication as a powerful tool for health and development. 
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Obituaries 

D R  D H A R M E N D R A  

1 900-9 1 

Dr Dharmendra, the most senior I ndian leprologist, who was very well known throughout the 

world as an eminent scientist died peaceful ly on 10 M arch 1 99 1 ,  aged 9 1 .  He carried to his credit 60 

years of continuous work in leprosy, during which he played a prominent role in shaping the leprosy 

programmes in India.  

Dr Dharmendra was born on I February 1 900 in  Lahore. He took a medicine degree in 1 928 ,  

and subsequently a Diploma in Bacteriology at London University. He d id  most of h i s  research 

work at the school of Tropical Medicine, Calcutta, where he worked with Dr Ernest M uir .  He 

joined the I nstitute as a j unior scientist in 1 928 and gradually rose to the position of Head of 

Department, working there til l  1 95 5 .  I t  was during this period that he carried out his famous work 

of preparing purified lepromin,  which is  now called Dharmendra lepromin .  M ost-widely used in 

India and other countries. Dharmendra lepromin produces both ear ly and late reactions in skin 
testing. As a proponent of Indian classification of leprosy, Dr Dharmendra strongly defended and 

advocated i t  at al l  international congresses. 
Dr Dharmendra held several important positions in I ndia.  When the National Leprosy Control 

Programme was planned in 1 95 5  Dr Dharmendra was chosen as its first Director, and he laid the 

foundation for the control work , which has now grown to a mammoth size . When the Central 

Leprosy Teaching and Research Centre was started, Dr Dharmendra was appointed as its first 
Director in  1 957 .  He built up the I nstitution from scratch to an internationally recognized centre . 
He served there until his retirement in 1 966.  Subsequently he continued his work there as an 

Emeritus Scientist with the Indian Council of Medical Research .  

The name of Dr Dharmendra has been closely l inked with the Indian Journal of Leprosy from the 

time of its inception .  He was the Editor of the Journal for almost 40 years with a few short breaks;  
and even during these breaks he maintained a close l ink with the Journal .  Finally with the October 
1 989 issue of the Journal he retired at 90 years of age; only because he was physically unable to carry 
on any longer. The Journal was indeed Dr Dharmendra's 'baby' which he had carefully nurtured 
from 1 93 8 .  Dr Dharmendra was also the author of a textbook on leprosy, and several small 
booklets, pamphlets and health education material .  

In  appreciation of his work,  Dr Dharmendra received several honours including the title 
'Padmashree' from the Government of India, the Damien-Dutton Award and the I nternational 
Gandhi Award. Dr Dharmendra has left an indelible mark on the history of Indian leprology. 

K V D E S T K A N  
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T H A C H A K K A D U  NATES A J A G A D I S A N  

1 909-9 1 

Professor Thachakkadu Natesa Jagadisan born on 2 October 1 909 was an outstanding man who 

had a worldwide influence on the care given to those suffering from leprosy, a disease he developed 

when he was 1 0  years old.  His father had j ust died, having been a victim of the post-war infl uenza 

epidemic. C. K. Rao writes, ' Having neither resources nor resourcefulness, the little Jagadisan was 

in a lonely prison of fear for he had heard people say the most fearful things about leprosy and 

thought himself doomed to be one of those wretches he saw in the streets; the abandoned victims of 

the disease. 

Fortunately, Jagadisan's leprosy was quiescent and he was able to take his Honours Degree in 

English Language and Literature in 1 930 and teach for I I  years, having married Asanambal when a 

schoolboy of 1 4 . 

In April 1 934 M i nakshi was born . Sadly she had infantile convulsions which developed into 

epileptic fits and, in  her ' teens, brain fever. She became completely dependent on others for 

everything. In his later years Jagadisan was worried who would look after her, but fortunately she 

predeceased her mother and father. 

A second daughter, Sulochana was born in  August 1 937  and she brought lasting joy and 

gladness to her father, especially by giving birth to Sankaran a very much loved and able grandson 

currently studying in  the U K .  In  1 938  Natarajan was born, but Jagadisan's only son was destined 

for a very short l ife and died of pneumonia in  August 1 942, a year which became a turning point in 

the Professor's l ife .  Not only did he have to face the death of his son but also the humiliation of 

being refused a lecturership at a col lege in  Trichinopoly because of his leprosy, despite a medical 

certificate from Dr Robert Cochrane certifying that, 'he is non-infective and is no danger to the 

public ' .  
The decision, in Jagadisan's own words caused neither disappointment nor sadness. He was 

already, 'familiar with the wild fear and prejudice of people towards leprosy and the consequent 

social injustice to which the innocent sufferers are subject ' .  However, it did start Jagadisan on the 

road to fulfilment and international fame. Now he knew that his l ife's work was to educate people in 

the simple facts of leprosy so that it would be viewed as a disease and not dreaded as a social 

di sgrace. 
Once again Cockrane helped by giving Jagadisan a post in the Madras branch of the British 

Empire Leprosy Relief Association, BELRA, as the Honorary publicity officer, in 1 943 . The Sir 

Dorabj i  Tata Trust provided a modest stipend which, 'secured me life without anxiety in which to 
serve a sacred and dear cause ' .  I n 1 945 he became the Honorary Secretary of the same organization. 

Following political developments, the Hind K usht Nivaran Sangh (HKNS),  took over, in 1 950, 
the assets and liabili ties of the Indian Council of BELRA which had been set up in 1 92 5 .  The 

M inister for Health for I ndia, Amrit Kaur, offered Jagadisan the post of Secretary, a job which 
'needs courage and patience and few have that sympathy in  the same measure as one like you who 

has suffered and serves' . Jagadisan became the organizing secretary of the HKNS,  a post he held 
until 1 970.  

Jagadisan needed to become more actively involved in leprosy work and as a result of a meeting 
he and Cockrane had with Mahatma Gandhi on the 8 February 1 945 the Kasturba Kushta Nivaran 

Ni layam was approved and through immense effort and drive on Jagadisan's part set up at 

Malavanthangal .  The nearest railway station was 1 0  miles away, so having left Madras early in the 

morning Jagadisan, his wife and two children arrived by bullock cart late in the evening. I t  was a 

thri l l ing moment for all the vil lagers when at midnight on the 1 5  August 1 947 Jagadisan first hoisted 
the Indian national flag in this remote vil lage .  Mahatma Gandhi shared Jagadisan's confidence that 

leprosy could be conquered and when asked to open the Kasturba Kushta Nivaran Nilayam replied 
'Get someone to open it, opening a hospital is not a big matter but I shall come to close i t ' .  

In  spite of dedicated work and great support, Gandhi was not able to carry out his wish .  The 
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results however speak for themselves, in 1 945 the  overall prevalence of leprosy in the  area was 48 per 

1 000 and in 1 987 only 3 per 1 000! Not content with providing modern drugs for the 1 00 or more 

villages, Jagadisan also arranged dental and eye treatment for the area. 

Jagadisan's influence was m uch wider and by maintaining his position as Honorary Advisor for 

BELRA, now LEPRA, in I ndia he travelled the length and breadth of I ndia vetting requests for 
support. He was particularly interested in children's  work as he saw this as very important .  

Jagadisan's advice and integrity could always be relied upon and he quickly developed a very wide 

network offriends in the leprosy field, especially those in  the charity world. He was never at a loss to 
find someone or some organization to help a deserving cause. 

Despi te the increasing difficulties caused by his leprosy, Jagadisan travelled widely in the cause 
of leprosy and took an active part, not only in many Leprosy Conferences in I ndia from 1 947 to the 

X I I  International Congress held in New Delhi in 1 984, but also in international leprosy congresses 

held in M adrid, Tokyo, Rio de Janeiro, and London.  He had friends everywhere and was much 

sought after as a speaker and writer on his pet subject. 

Many awards came his way in later years, but the one he treasured most was the International 

Gandhi Award for Distinguished work in Leprosy given in  1 98 8 .  In presenting the award The 

President of India, Mr R. Venkataraman, concluded his presentation speech by saying: 

'Professor Jagadisan, in presenting you this Award, I am not j ust placing it in a Gandhian's hands, but 
through them, at  the feet of the Master, whose name it bears . '  

I t  was  in fact a stroke of fortune, not only  for Jagadisan but a l so  for the  cause of leprosy, that  he 

caught leprosy in his youth.  His l ife,  which started with so many setbacks, was truly one of 

'fulfilment through leprosy ' .  

H E N R Y  E H O B B S ,  F R C S ,  D O M S ,  D O  

1910-1990 

G F HARRIS 

Henry Hobbs died on 3 October 1 990 aged 80.  He was  formerly consultant ophthalmic surgeon to  
the Royal Free Hospital and M aida Vale Hospital for Nervous Diseases and honorary consultant 

to Moorfields Eye H ospital in  London .  An obituary notice in  the British Medical Journal stated that 
during his working l ife ophthalmology matured as a surgical specialty and scientific discipline and 

that he played a significant part in  this. His contributions were numerous and he had a particular 

interest in glaucoma, the use of lasers in diabetic retinopathy, the retinotoxicity of chloroquine and 

the ocular complications of leprosy. 

I should l ike to give further details on this latter fact .  Henry Hobbs was the honorary 

ophthalmic consultant to the Hospital and Homes of St Giles for sufferers from leprosy at East 
Hanningfield, Essex for 24 years and during that time he had the care of a very considerable number 

of patients with ocular complications of all  degrees of severity .  He was a most kind and courteous 
man and showed meticulous care in his examination,  treatment and follow-up of all  his patients 
over the years. He published several articles in leprosy journals on the blinding lesions of leprosy 

and he introduced the simple pen-torch i l luminated loupe, which has been of great help in the 
diagnosis of uveitis to many leprologists working under field conditions .  He was always wil l ing to 

give time to train doctors in the detailed examination of the eyes in leprosy. He paid visits to several 

centres abroad, in particular Sungei Buloh, M alaysia and Chikankata, Zambia to make surveys and 

to assist and train the local workers in the management of eye conditions.  In his last working year he 

cooperated in a joint investigation into the ocular histopathology of animals experimentally 

infected with Mycobacterium leprae and M. lepraemurium . His work was always of the highest 
standard and he will be remembered with affection and gratitude by many people. 

D J H A R M A N  
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Letters to the Editor 

EXPERIENCE OF MULTIDRUG THERAPY BLISTER-CALENDAR PACKS IN AN 

URBAN LEPROSY CONTROL PROGRAMME IN BOMBAY 

Sir, 

Blister-calendar Packs (BCP) have been used as an alternative method of dispensing multidrug 
therapy (MDT) i n  a DANIDA assisted National Leprosy Eradication Programme in  a few districts 
in India since 1 987 .  The preliminary observations made so far are in  favour of using the packs in 
leprosy programmes. 1 .2 To make further observations in  a metropolitan city leprosy programme, 

blister-calendar packs were used in the Bombay Leprosy Project on a small scale and the following 

observations were made. 
A total of 235 leprosy patients (MB,  54; PB,  1 8 1 )  were considered separately for studying the 

compliance of the intake of self-administered doses of MDT. Fifty patients who were previously 
under M DT with loose capsules and whose urine test results for dapsone were available were taken 
as a control (group A) .  Subsequently, the same group was given BCP MDT treatment (group B). 

Additionally 1 85 new patients were also given BCP M DT treatment (group C) .  Urine samples were 

collected during the mid-period of two pulse doses by paying surprise home visits .  For 3 consecutive 

months urine was tested qualitatively for dapsone. The urine test results of 50  patients from group B 
were compared with their earlier results during loose capsule treatment (group A) .  The compliance 
rate ranged between 78 and 96% in group B which was the same as when they had received loose 
capsule treatment .  In group C the compliance rate ranged between 70 and 96 % .  This indicated that 
M DT delivery through BCP did not influence the intake of self-administered doses. 

H owever, other operational advantages like ease of drug accounting, storage and dispensing 
were confirmed by the administers. The patients also confirmed that BCP were easier to look after at 

home and more convenient to carry while travell ing. The last tablet reminded patients about clinic 
day. 

While considering the application of BCPs, operational advantages of this alternative delivery 
should be given more consideration than the i ncrease in patients' compliance for self-administered 

doses. 

Bombay Leprosy Project 

Vidnyan Bhavan 

11, VN Purav Marg 

Sion-Chunabhatti 

Bombay 400 022, India 
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STATUS OF THE MULTIBACILLARY LEPROSY PATIENTS TREATED WITH 

COMBINED REGIMENS OF 1 YEAR DURATION, AFTER A MEAN FOLLOW-UP 

OF MORE THAN 5 YEARS 

Sir, 

In  Lepr Rev, 1 989; 60: 1 09- 1 7  and 1 1 8-23 the results of two studies concerning two treatment 

regimens in  multibacillary leprosy were published . These studies concerned, respectively, 9 1 9  

patient years of follow-up with a mean o f  4·29 years and 1 1 2 1  patients with a mean o f  3 · 8  years. 

Most of these patients have been further fol lowed and some patients lost to fol low-up dur­

ing the previous years have been re-examined in  1 989 or 1 990.  One relapse case has been 

diagnosed. 

We therefore would l ike to present the data concerning these two studies as of October 

1 990. 

Regimen 8-44 RED: rifampicin ( R M P) 600 mg, ethionamide (ETH) 500 mg and dapsone (DDS) 

1 00 mg daily (except Sundays) for 8 weeks, fol lowed by RMP 600 mg once a week with ETH 500 mg 

and DDS 1 00 mg daily for 44 weeks. DDS was replaced by CLO i n  patients harbouring DDS­

resistant organisms. 

Results are as follows: 

Follow-up 
(years) 

I 
2 
3 
4 
5 
6 
7 
8 

No.  of Person years 
patients of fol low-up 

seen (cumulative) 

2 1 4  2 1 4  
2 1 1 425 
203 628 
1 98 826 
1 84 1 0 l O  
1 5 1  1 1 6 1  
86 1 247 
2 1  1 268 

Confidence interval 
No. of for 0 or I relapse per 

relapses 1 00 person years 

0- 1 · 73 
0-0 ·87  
0-0 ·6 1  
0-0-46 
0-0 · 37  
0-0 · 37  
0-0 ·30 
0-0 .50 

No .  
of late 

reversal 
reactions 

( 'X, ) 

4 ( 1 80) 
2 (0·98) 
3 ( 1 · 5 )  
5 (2 ·7 )  
2 ( 1 · 3 )  

The mean follow-up i s  now 5 · 9  years. One relapse occurred in  Anjouan, 98 months after the  end 

of therapy and was diagnosed clinically and confirmed by the bacteriological and histological 
examinations. The Mycobacterium leprae strain has been inoculated into mouse foot-pads, results 
are not yet available. Reversal reactions are diagnosed when lesions show clinical activity in  the 

absence of bacteriological and histopathological evidence of relapse, and reside spontaneously.  The 
mean and median interval between the end of treatment and appearance of a reversal reaction was 
40 months. 

Regimen RED/D: daily (except Sundays) supervised , RMP 600 mg, ETH 500 mg, DDS 1 00 mg 
during 6 months, fol lowed for 6 months by daily,  unsupervised DDS 1 00 mg. 

RED/ED: identical with RED/D during the first 6 months, but followed for 6 months by daily 

unsupervised ETH 500 and DDS 1 00 mg. 
RECjC: identical with RED/D, but DDS replaced by CLO 1 00 mg. 

RECjEC : identical with RED/ED, but DDS replaced by CLO 1 00 mg. 

No relapses were observed . 
Results for all  patients combined are as follows: 



338  Letters to  the Editor 

No. of late 
No. of Person years Confidence interval reversal 

Follow-up patients of follow-up for 0 relapse per reactions 
(years) seen (cumulative) 1 00 person years ( %) 

1 296 296 0- 1 ·27  4 ( 1 · 30) 
2 279 575  0-0'66 7 (2 . 50) 
3 263 838  0-OA5 8 (3 '00) 
4 242 1 080 0-0 ·37  4 ( 1 , 60) 
5 204 1 284 0-0·30 3 ( 1 AO) 
6 1 40 1 424 0-0'20 
7 6 1  1 48 5  0-0 '20 
8 1 7  1 502 0-0 ' 1 9  

The mean follow-up i s  now 5 ·07  years. N o  relapses were diagnosed. The mean interval between 

the end of treatment and the appearance of a reversal reaction was 41 months, median 38 months. 

Results for regimens RED/D and RECjC combined are as follows: 

No.  of Person years Confidence interval 
Follow-up patients of follow-up for 0 relapse per 
(years) seen (cumulative) 1 00 person years 

1 1 47 1 47 0-2 A3 
2 1 38 285 0- 1 · 3 1  

3 1 29 4 1 4  0-0 ·92 

4 1 1 6 530 0-0 '74 
5 98 628 0-0·6 1 
6 7 1  699 0 ·0 ·53  
7 33  732 0-OA5 
8 1 0  742 0-OA4 

Results for regimens RED/DE and RECjCE combined are as follows: 

No.  of Person years Confidence interval 
Follow-up patients of follow-up for 0 relapse per 
(years) seen (cumulative) 1 00 person years 

I 1 49 1 49 0-2 043 
2 1 4 1  290 0- 1 ·23  
3 1 34 424 0-0·92 
4 1 26 550 0-0·68 
5 1 06 656 0-0 '57  
6 69 725 0·0· 53  
7 28 753 0-OA9 
8 7 760 0-OA9 

We wanted to show these results because the mean duration of follow-up is now above 5 years 
for both studies, and to emphasize once more that i t  is  possible to stop treatment in multibaci l lary 

leprosy when the B1 is still positive, and, since the relapse rate is so low, it is probably possible to 
treat multibacillary leprosy for a shorter period of time than I year. However, at present, 
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ethionamide should be replaced by other drug(s) that were unknown when the above studies were 

undertaken . 

University of Antwerp and 

Institute of Tropical Medicine 

Nationalestraat 155 

B 2000 Antwerpen 

Belgium 

S R PATTY N ,  J B O U R L A N D ,  J D E V E R C H I N  

P G H Y S ,  S G R I L L O N E ,  G G R O E N  E N  
L JANSSENS & P KUYKENS 

COMMENT: LEPROSY DEFORMITIES: EXPERIENCE IN MOLAl, NIGERIA 

Sir, 
I read with interest the paper by B B I yere, ' Leprosy deformities: experience in  M olai Leprosy 

Hospital, M aiduguri, Borno State, Nigeria' ,  (Lepr Rev, 1 990; 6 1 :  1 7 1 -9) .  

Lagophthalmos was  tested in  th i s  article by asking the  patient to close his/her eyes as tightly as  

possible . . .  i f  there was  a l id gap, i t  was  recorded as lagophthalmos. This  procedure however will 

lead to an underestimation of lagophthalmos. 'Generally the delicate palpebral fibres fai l  before the 

stronger orbital ones, thus a patient may sleep with the cornea exposed, yet can close the lids by 

voluntary effort' .  , ' In  milder degrees the patient may be able to close the eyes by voluntary effort, 

while they may remain open in  sleep, but in  the more pronounced degrees even forcible squeezing 
becomes ineffective and the eyes remain permanently unclosed' 2 

I t  is therefore recommended to test for lagophthalmos by asking the patient to close his/her eyes 
mildly, as in sleep and then to observe and measure the l id gap in  millimetres. 

Any gap of 2 I mm is considered to be lagophthalmos. In the case of a gap in  mild closure of 2 5 

mm or if the lower part of the cornea is exposed during mild closure eyelid surgery is recommended 

for better closure and protection of the eye. 

To test for l id weakness, if  there is  no gap on mild closure, the patient can be asked to close his/ 
her eyes as tightly as possible, while the examiner tries to pull  the eyelids gently apart. 

From the results mentioned in  the article: eyelid weakness was found in  2 · 7 %  of the males and 
1 7 · 6 %  of the females, whereas the lagophthalmos found is  more or less alike, 2·2 and 3 · 1  % 

respectively, one may wonder if the women for cultural or physical reasons may have given less 

resistance towards forced opening of the eyelids than the men. Tn  my experience eyelid weakness and 

lagophthalmos occur alike in both sexes.  

Dutch Leprosy Relief A ssociation 

Wibautstraat 135 

1097 DN A msterdam 

The Netherlands 
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COMMENT: A LOOK AT WORLD LEPROSY 

Sir, 

Recommending multi bacillary (MB)  drug regimes to erstwhile MB cases, who for decades have 
been smear negative following prolonged periods of dapsone monotherapy is a debatable issue 
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despite consensus among many leprologists and widespread compliance. WHO recommendations 

have been brought to light in your special article (Lepr Rev 1 99 1 ;  62: 72-86) .  Though these were 
made under 'very special circumstances' and were directed 'primarily towards leprosy control' it 

does not clarify many issues. What of the individual who has had no signs of activity whatsoever, no 

clinical or bacteriological evidence of leprosy for at least 1 0  years and has further received many 

years of dapsone monotherapy prior to achieving smear negativity? Am [ right in understanding 

that in such an unsuspecting individual instead of stopping his therapy, we administer two other 

drugs for 24 months? While [ concede that there may be epidemiological reasons for this, where is  

the definitive clinical indication? Also does lepromin negativity by i tself warrant therapy? 

Clofazimine therapy while relatively well tolerated may still occasionally result in abdominal 
emergencies. Skin discolouration is  also unacceptable to many and this in itself has become a stigma 

of late. Rifampicin too has its well known hepatic and renal side-effects .  
There being no clear cl inical indication to commence fresh therapy in such situations I would 

prefer to stop monotherapy and have regular yearly reviews of these patients for l ife .  I must concede 

that this is applicable only to 'special settings' like ours where most such treated MB cases live in a 

colony, a stone's throw from our base hospital and who are not likely to abscond. I f i t  is 'persisters' 

that one is concerned about a compromise could stil l  be made by choosing the WHO's PB MDT 

regimen to eradicate them, thus avoiding the addition of a third drug. At least under such ' special 
circumstances' ,  clinicians m ust have the freedom to assess individual cases on their own merit and 
choose an appropriate line of management .  T personally feel that directives from governmental and 
other authorities should not infringe on the rights of individual clinicians to pursue a rational l ine of 

management, at least in special situations.  Also the ethical question of giving new drugs to 

apparently healthy individuals while at the same time avoiding negligence remains to be answered . 
What would be your (or the author'S) advice for situations like this? 

The Leprosy Mission 

PO Box No. 9 

Purulia 723 101 

West Bengal 

India 

V K E D W A R D  

REPLY: RECOMMENDING DRUG R EGIMENS T O  SMEAR NEGATIVE M B  CASES 
AFTER PROLONGED DAPSONE MONOTH ERAPY 

Sir, 
The question of how to deal with dapsone-treated smear-negative multi bacil lary patients was 

discussed in the WHO Expert Committee on Leprosy . Sixth Report (WHO Technical Report Series 

No. 768, 1 988 )  which made the recommendation that, where resources permit,  such patients should 

be given MDT for two years. I t  is  this recommendation that is  referred to in  my paper. The reason 
for giving MDT is to prevent relapse which occurs at the rate of about 2% of patients per year. 
While the recommendation of the Expert Committee is  generally for leprosy control programmes 
with the proviso 'where resources permit ' ,  in  individual instances j udgements may have to be made 
on the basis of the specific local situation . In a wider context, i t  is pertinent to point out that one of 

the factors making leprosy control successful through M DT possible is  the application of standard 
treatment regimens and procedures rather than individualized treatment approaches. 

Chief Medical Officer, Leprosy Unit 

World Health Organization 

Geneva, Switzerland 

S K N O O R D E E N  
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Sir, 
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In the light of a previous observation reported on c1ofazimine-induced lymphoedema I we would 

like to report our observations on 75  patients who are being treated at the Leprosy M ission 
Hospital, Shahdhara, Delhi . 

Seventy-five patients were seen at random from June to December 1 990 as they presented to the 

regular outpatient clinic for their monthly check-up and anti leprosy treatment .  Seventy-two of 
them had been on multidrug therapy (MDT) for paucibacillary or multibacil1ary leprosy for some 

length of time . 

The patients were aged between \ 0  and 55 years, with a mean age of 30 years for males and 29 

years for females. The types of leprosy seen among these patients were as fol1ows: of the 60 male 
patients 26 had lepromatous leprosy, 28 had borderline-lepromatous leprosy, 5 had borderline­

tuberculoid leprosy and I had tuberculoid leprosy. Among the 1 5  female patients 4 were 

lepromatous, 8 were borderline-lepromatous and 3 were borderline-tuberculoid .  

None of these patients had any cardiovascular, renal ,  hepatic, filarial or nutritional disease prior 

to or after commencement of M DT. 

Forty-five of these patients had pedal oedema, which we have found to be varied i n  nature and of 

possibly different aetiology. On clinical assessment and on reviewing their histories, the fol 1owing 

observations were made: 

Of these patients, 9 had either plantar ulcers or  some foot deformity on the same foot on which 

the oedema was observed . This could possibly imply that the oedema in these patients might have 
been aggravated by the plantar ulcer or foot deformity.  

2 Pedal oedema in both feet before starting M DT was present in 16 patients. Four of these patients 

were definite that the oedema had subsided after the onset of therapy. This could possibly imply 

that the oedema in  these patients was a consequence of the disease process i tself. Two of the 1 6  

patients developed oedema o f  the hands after M DT was started, though there was n o  evidence of 

either Type I or Type I I  reaction. 

3 Two patients with plantar ulcers on one foot had developed oedema of the opposite foot after 
MDT was started.  This could have been due to a compensation in the stance, trauma, or 

c1ofazimine. 

4 History of recurrent ENL was given by 8 patients who had been on steroids.  One of these patients 

had also been on long-term steroids for ulnar neurit is .  There is  a possibil ity that in  these patients 

the pedal (peripheral) oedema could be due to steroids.  

5 What interested us the most was that there were 10 patients at least who did not have any pedal 

oedema before MDT, but who subjectively and symptomatical1Y complained ofa development of 
oedema of the feet after the onset of therapy. One patient showed oedema more in  one foot than 
the other, though there was no obvious pathology of the foot .  

It  appears to us that  the pattern of pedal oedema in these \0  patients was similar to that  of the 

patients reported earlier. I We would like to suggest that the pedal oedema in these 10 patients could 

be due to a lymphatic stasis produced by c10fazimine i n  the lymphatic channels.  

Clofazimine has been shown to be deposited i n  the lymph nodes by various histopathologists,2 4 
and such deposition was considered to be responsible for abdominal pain . s One report also 

mentions the development of persistent ard generalized oedema i n  a patient who was given 
c10fazimine 1 00 mg daily, with prednisolone \ 0  mg.6  

We intend to follow up these patients who have been studied in a randomized and retrospective 
manner. Radiological and biochemical studies are also being planned . But we would certainly be 
interested in receiving comments from leprologists, pathologists, pharmacologists or others on the 
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possibility ofc lofazimine-induced lymphoedema, and we would also like to know if similar reports 
or observations have been made in any other centre . 

Department of Pharmacology 

Christian Medical College 

Ludhiana 141  008 Punjab 

India 

The Leprosy Mission Hospital 

Shahdhara 

New Delhi 1 10 093 

India 
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Book Reviews 

Guido Groenen La lepre en pratique. 

This book is written for district medical officers who are in charge of the overall health problems in 

the district and for whom leprosy is also one of their  responsibilities.  

The author has successfully used simple language and therefore the book reads very easi ly .  One 

has the impression that i t  is  a compilation of notes prepared for a course in leprosy and edited in 

bookform . There are very many cross-references from one paragraph to the other, e .g .  see 5 . 8 . 3 . 1 . , 

see 5 . 8 . 3 . 2 .  

The book consists of 7 chapters, 5 appendices followed by a very practical and adequate 

bibliography mentioning the most important and recent publications on leprosy and its control 
which are available in French, and a list of addresses where these publications can be obtained . 

Chapter I ,  bacteriology; Chapter 2, immunology; Chapter 3 ,  epidemiology: the term ' infection' 

is  not well defined and the treatment of all existing cases is  discussed under primary prevention, 

which in fact is  a secondary prevention.  Chapter 4, signs and symptoms. Here most of the signs and 

symptoms which may occur in  leprosy regardless of the classification,  are given a short description.  

After reading this chapter, i t  i s  st i l l  impossible to make a diagnosis of leprosy, which is  handled in 

the following chapter. The distinction between primary and secondary deformities is  somewhat 

mixed up. 
Chapter 5 ,  management of patients is  the main part of the book ( 1 3 1  pp. ) .  It covers quite a 

number of subjects, after a short introduction there follows case-detection, how to examine a 
patient, diagnosis and classification (Jopling), treatment (WHO), reactions, rehabi litation and eye 

lesions. As a whole this chapter is  excellent.  Definitions and decisions to be taken are short and clear 

and contain many practical details useful under field conditions.  Under bacteriological exam in­

ation, i t  is  a pity that the sequence i n  which the smears have to be put on the slide is  not stressed : first 

smear on the far end from the number or the other way round. The author warns, under 

classification, that ' tuberculoid leprosy' is  not synonymous with paucibaci l lary (PB), but in a few 
occasions tuberculoid is used where it should be PB.  Reversal reactions are mentioned as ' reaction 

type 1 ' , ' reaction reverse' or ' reaction d' inversion' .  

The use of only one term may avoid possible confusion .  In differential diagnosis, a short 
description of the most common African diseases is  given, together with the differences from leprosy 
and suggestions for their treatment .  This latter point is  a very welcome idea. Rehabi litation deals 
mainly with the treatment of deformities in  the field as far as possi ble. 

Chapter 6, health education in leprosy; Chapter 7,  planning of a leprosy control programme. 
This chapter is  intended for a more senior level :  central or  provincial .  I t  is  a short summary of a few 
publications mentioned in the bibliography. 

The Appendixes refer mainly to practical techniques in the laboratory, rehabilitation, eye 
examination and treatment, suggestions for documents which need to be kept and the day-to-day 

management of the project. The explanation and example on how to calculate the drug 
requirements for a certain period, so that there is no shortage and wastage of drugs, is  very practical .  

I n  summary it i s  a very practical and adequate book for people in  the  field who have to deal with 
leprosy and it deserves widespread distribution in  French-speaking Africa . 

J A Cap 

Publi shed by Damien Foundation, rue Stevin I 6-B- I 040 Brussels, Belgium, 1 990.  $3 .00 
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Leprosy, Third Edition. Anthony Bryceson and Roy E. Pfaltzgraff 

This excellent handbook should prove of value not only to medical students and doctors in leprosy 

endemic countries but also to workers in other fields who require a basic introduction to that aspect 
of the subject which impinges on their own discipline. 

The first four chapters provide a sound scientific introduction, the clear description of the 

clinical features following on logically from the masterly chapter on Clinical Pathology. 

Diagnosis i s  dealt with comprehensively, with due note being taken of the pitfalls presented by 

other skin conditions common in the tropics. 

The chapter on treatment summarizes the properties of the various drugs in common use and 

more particularly those constituting the WHO-recommended multi-drug regimens. I t  emphasizes 
the importance of early recognition and prompt treatment of reactional conditions and the 
associated neuritis and stresses the need for education of the patient both as to compliance with the 

prescribed therapy and as to the prevention of disability. 

The basic elements of immunology are presented clearly and simply and related to the clinico­

pathological spectrum of leprosy and to reactions. Matters on which there i s  controversy or 

difference of opinion among the experts are identified so that the result is  a generally acceptable 

consensus. 

A short chapter on the management of reactions is of practical value both to the hospital doctor 
and to the field worker. The observation that 'Early diagnosis and treatment and energetic 

management of reactional states should prevent the development of all disabilities' deserves wide 

publicity. The authors' experience that c10fazimine i s  of value in the treatment of Type I reactions is 

not shared by all workers, but otherwise the measures advocated are those generally recommended. 
The complications due to nerve damage are well described and are i l lustrated by some 

particularly good photographs and clear diagrams. At the outset i t  i s  emphasised that ' Prevention 

of nerve damage needs to be constantly stressed as the single most i mportant aspect of leprosy 

management and one that i s  often neglected' ,  and the authors proceed to do this in the fol lowing 

chapters on the Eye in Leprosy, Physical Rehabilitation (which includes much of great practical 

value in the prevention and management of plantar ulceration) and Social, Psychological and 

Vocational Rehabilitation. 

The final chapters cover Experimental Leprosy, with a historical review as well as an up-to-date 
account of recent advances; Epidemiology, in which the authors aim to provoke thought and 

further study by posing relevant and important questions, rather than to provide answers 

unsupported by firm data; and Leprosy Control which reviews the principles and the methods 

currently in operation, their achievements and their limitations, and concludes with a timely call for 
the development of practical measures for primary prevention. 

Almost inevitably there are a few typographical errors but these do not detract from the high 
quality of the presentation. Readers whose first language is not English will  find the text readily 
understandable and will  appreciate the didactic style. Many will find the list of references for 

' Further Reading', given at the end of each chapter, especially helpful .  
H opefully, this Third Edition will enjoy even greater popularity than its predecessors. 

liar old HI Hlheate 

Published by Churchill Livingstone, Edinburgh, 1 990. 256 pp; £9 .95 ;  ISBN No 0 443 03373 O.  
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A questionnaire was sent to 22 Indian leprologists of international reknown and the replies, tape­

recordings, received from 1 6  of them comprise this interesting collection of informal, personal 

reminiscences. The group includes clinicians, surgeons, epidemiologists and research workers. The 
brief accounts of their work and achievements, as well as their varied perspectives on present trends 
in leprosy control and their hopes for the future, constitute a historical summary of leprosy work in 

India during the past 40 years. At the same time they give us an i nsight into the personalities and 

motivation of some of the best known leprologists of our day. 

The book has been produced most economically (financial support from three leprosy voluntary 
organizations is  acknowledged) to make it  available to al l  grades of leprosy workers in India as a 

means of encouragement and i ndeed of inspiration.  However, it should have a wider appeal and i s  
warmly recommended as l ight  reading by al l  involved i n  leprosy control and the  care of leprosy 

patients. 

lIarold HI Hlheate 

Acworth Leprosy H ospital Society for Research, Rehabilitation and Education, Wadala, Bombay-
400 03 1 ,  India. Price Rs.  25/-. 
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Teaching Materials and Services 

Hesperian Foundation; a book on disabled village children 

Over 50 mill ion children in the world are seriously disabled. I t  is  sometimes argued that in poor 

countries, rehabi litation services are too expensive or require too much skill to be included in 

'primary health care' . But experience in many countries shows that effective low-cost rehabilitation 
can and should be a basic part of primary care. Often the best programmes emerge when disabled 

persons and their families organize and run their own programmes. 

Disabled Village Children has grown out of Project PROJIMO, a community-based rehabili­

tation programme in western Mexico run by disabled vil lagers. Experts from many countries in 
many fields of rehabilitation have helped in creating and revising the book. Five years in the 

making, the book has been developed with financial support from UNICEF, OXFA M ,  the Public 

Welfare Foundation, and several other private foundations. 

Disabled Village Children i s  a 'reference book' that gives simplified but detailed information on 

almost every aspect of disability and rehabi litation. It  includes information normally only available 

to professionals (therapists, doctors, brace makers, wheelchair builders, rehabi litation engineers), 

but in  simple, clear English, with many pictures. This allows concerned persons with little schooling 
to understand basic concepts, to provide effective assistance, and to make appropriate aids at low 

cost, using local resources. 672 pages. 
Price: $ 1 1 .00 post paid in the USA; $9 .00 each for 1 2  or more copies. 

Special price for orders from and paid for by a poor country: $7 .00 each for I - I I copies; $6.00 

each for 1 2  or more copies, this includes postage. Apply: Hesperian Foundation, PO Box 1 692,  Palo 

Alto, CA 94302, USA. 

Leprosy-teaching and learning materials in French 

A booklet in French, describing the full range of material available in the French language, is now 
available from :  Association Francaise Raoul Follereau, 3 1  rue de Dantzig, BP 79, 75722 Paris 
Cedex 1 5 , France . The material is classified as follows: basic texts, general information, 
epidemiology, clinical dermatology, laboratory work, treatment (M DT), surgery/rehabilitation 
and health education and a numerical system indicates which items are most suitable for health 

workers at different levels .  

Leprosy-basic information and management in Bengali 

The above book has been translated by Dr D S Chaudhury, Calcutta and is  available from him at 
Greater Calcutta Leprosy Treatment and Health Education Scheme, 23 M arket Street, Calcutta 
700 087,  India.  

(This booklet is also available in English, French and Spanish.  An Indonesian translation is  in 
progress .)  

Facts for Life; UNICEF, WHO, UNESCO 

The health of children in  the developing world could be dramatically improved if all families were 
empowered with today's essential child health information . The information has now been brought 
together in Facts/or Life, published by UNICEF, WHO and UN ESCO in partnership with many of 
the world's  leading medical and children's  organizations. 
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Facts for Life i s  a challenge to communicators of all  kinds-politicians, educators, religious 

leaders, health professionals, business leaders, trade unions, voluntary organizations, and the mass 

media.  It i s  for all those who can help to make its contents part of every family's basic stock of child­

care knowledge. 

Facts for Life is a practical contribution to the evolving primary health care movement .  

Intended principally for t h e  developing world, i t s  national a n d  international versions bring together 
today's essential family information on maternal and child health care. That information-about 

birth-spacing, safe motherhood, breastfeeding, weaning and child growth, immunization, diarr­

hoeal diseases, respiratory infections, domestic hygiene, malaria and A I DS--could now enable 

most fami lies in  the developing world to make significant improvements in their own and their 
children's health .  Factsfor Life is therefore an aid to achieving the first level of primary health care­

a well-informed community.  

Address: UNICEF, DIPA,  Facts for Life Unit ,  3 UN Plaza, New York, NY 1 000 1 7, USA. 

School of Medical Education, New South Wales, Australia 

The World Health Organization Regional Training Centre for the Western Pacific Region and the 

Centre for Medical Education Research and Development were established in 1 973  at the 

University of New South Wales through a Tripartite agreement between the World Health 

Organization, the Commonwealth Government and the University of New South Wales. Their 
primary goal was to assist in raising the standards of health care through the advancement of 
education for the health professions. That goal has broadened to encompass the training of all those 

involved in  health development .  I n  September 1 98 3  Council of the University approved a Faculty of 

Medicine resolution to upgrade the Centre to a School of Medical Education. The School trains 
teaching staff for the health professions, managers of health services, and those working with health 
development in the community, assists organizations responsible for education and training 

programmes, provides consultant services and conducts research.  

The school operates at Faculty level within the University of New South Wales Medical School, 
at the national level i n  collaboration with various institutions within Australia, and at  the regional 
level in collaboration with the World Health Organization as the WHO Regional Training Centre in 

the Western Pacific Region.  

The WHO Regional Training Centre receives an annual  grant  from the Commonwealth 
Department of Community Services and Health. WHO provides per capita funds for sponsored 
students .  The Centre also receives funds through tuit ion fees, consultants' fees and contractual 

arrangements with various organizations. 

The academic programme within the University includes a M aster's degree course in Health 

Personnel Education by coursework or research,  advanced study and research in  the field of health 

personnel education and health development leading to the degree of Doctor of Philosophy, a series 
of intensive courses on specific educational topics, and a seminar programme. 

A Master's degree Co urse in  Public Health in  now also offered in conj unction with the Schools 
of Health Services Management and Community Medicine. 

I n  1 99 1  a Master/Graduate Diploma of  Clinical Education wil l  be introduced within the School .  

This  wi l l  be  a specialized post-graduate course designed for professional upgrading of clinicians. 

Within Australia and the Region,  consultant services are provided to teaching institutions, 
government departments and professional associations seeking assistance with educational 
management problems. 

Applied research and evaluation studies are undertaken with a view to improving the quality of 
education for health personnel and its  relevance to health care needs .  Continuing evaluation of the 
School's own teaching programme and consultant services aims to ensure their relevance to the 

diverse needs of clients and students .  

Address: School of Medical Education, University of New South Wales, PO Box I ,  Kensington, 
N SW, Australia 203 3 .  
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CONTA CT 
CONTA CT i s  the periodical bul letin of the Christian Medical Commission (CMC), a sub-unit of 

the World Council of Churches (WCC) . I t  is  published six times a year in English, French, and 
Spanish. Selected i ssues are also published in  Portuguese in Geneva, Kiswahili in Kenya and 

Tanzania, and Arabic in Egypt . Present circulation exceeds 3 5 ,000. 
CO NT A CT deals with varied aspects of the community's involvement in health and seeks to 

report topical, innovative, and courageous approaches to the promotion of health and integrated 
development. A complete list of back i ssues is  published in the first annual i ssue of each language 

version.  Articles may be freely reproduced, providing that acknowledgement is made to 
CONTA CT, the bi-monthly bulletin of the CMCjWCC. 

Address: CMCjWCC, PO Box 2 1 00, C H - 1 2 1 1 ,  Geneva 2,  Switzerland. 

Appropriate Health Resources and Technologies Action Group: AHRT AG 

A H RT AG's Disability Unit was established in 1 98 1 ,  and is  concerned with improving the quality of 

l ife for disabled people in developing countries and supports the integration of disabled people 

within their communities. 
The Unit has a wide range of information and materials for tackling practical i ssues; workshop 

materials,  appropriate technology aids and equipment. 
The Disability Unit organizes seminars and workshops in collaboration with local organiza­

tions as an effective way of exchanging ideas. 
The Unit also produces a free international newsletter called Community Based Rehabilitation, 

which offers a link for disabled people, exchange for ideas and practical information point for 

people with disabilities and people working with them. 

AH RTAG produces various publications for disabled people which include: We can Play and 

Move; Simple A ids for Daily Living; Personal Transport for Disabled People and A lternative 

Limbmaking. 

For any further information about A H RT AG's work and resources please contact :  A H RT AG, 

I London Bridge Street, London SE I 9SG. 

TALC: Teaching Aids at Low Cost 

TALC has developed a wide range of books, booklets accessories and colour transparency sets with 

text, covering diagnostic, preventive and curative aspects of tropical health and disease, with 
particular attention to children, but including a great deal of information which is valuable in adult 

medical practice. The cost of any item is  remarkably low, and stil l  lower for applicants from 
developing countries. A complete subject and price list, together with details for ordering and 
despatch are avai lable from :  TALC, PO Box 49, St Albans, Herts A L l  4AX, England . 

Programme for International Training in Health (INTRAH) 

The Program for International Training in Health (INTRA H) of the University of North Carolina 
at Chapel Hill, USA has compiled a List of Free Materials in Family Planning and Maternal and 

Child Health, 1 990. Recognizing that health professionals require reference and training materials 
to do their jobs effectively and to keep up-to-date in  their fields, INTRAH has devised this list (in 
English and French) of materials available free of charge from health agencies around the world. 

Information about how to obtain the l ist is  available from INTRAH at the following addresses : 

Catherine Murphy, 
Training Materials Officer, 
INTRAH,  

208  N .  Columbia Street, 
Chapel Hi l l ,  NC 275 1 4, 

USA 

Pauline M uhuhu, Director, 
INTRAH/ Angelphone, 

P.O. Box 5 5699, 
Nairobi , Kenya. 

Pape Gaye, Director, 
INTRAH/Francophone, 
B.P. 1 2357 ,  
Lome, Togo . 



Lepr Rev ( 1 99 1 )  62, 349-352 

News and Notes 

TDR call for applications for support of research training 

The UNOP/World Bank/WHO Special Programme for Research and Training in Tropical 
Diseases (TOR), established in  1 976,  has two objectives: 

( I )  research and development of new tools to control the TOR target diseases: malaria, filariasis 

(including onchocerciasis),  African trypanosomiasis and Chagas disease, leishmaniasis, 
schistosomiasis and leprosy; 

(2) strengthening of research capabilities in countries where these diseases are endemic. 

As an important way to achieve its second objective, TOR provides funding to train research 

workers from disease-endemic countries. TOR support enables research workers to acquire 

research skil ls related to one or more of the TOR target diseases or in a discipline related to these 

diseases, such as molecular and cell biology, immunology, entomology, parasitology, epidemi­

ology, clinical pharmacology, and the social sciences . Applications relating to product development 

and molecular entomology are also welcome. Funding is  available for opportunities in  established 

training programmes for studies leading to a doctoral level degree, or for an individualized post­

graduate programme in a centre which conducts research in tropical diseases. Support for Masters 

level courses will be considered in  exceptional cases. 
The maximum duration of TOR support for research training is three years. Those eligible to 

apply for research training include: 

• staff members of ( i)  institutions currently receiving one of the TOR institution strengthening 

grants, and (i i)  other institutions where TOR support for such grants came to end two to three 
years ago; 

• scientists from other institutions who are already engaged in  research or committed to doing 

research on one or more of TOR's target diseases, and whose home institution is  equipped with 

required research facil ities; 
• staff members of Ministry of Health disease control services who are involved in planning, 

executing and evaluating disease control programmes related to TOR's target diseases; 

• scientists who have had appropriate post-graduate training in epidemiology, social sciences, and 

other field-oriented subjects and who require practical, hands-on (postdoctoral) training in a 
research project or suitable institution doing field research in one of TOR's target diseases; 

• scientists with post-graduate research training who have been actively involved in clinical, field or 
laboratory research in one of TOR's target diseases for a minimum of five years and who now 
want to spend a peri od of time in a suitable research centre or laboratory to upgrade their ski l ls  or 
to carry out specialized experiments or data analyses. 

Address: Dr J A Hashmi, Special Programme for Research and Training in Tropical Diseases, 

WHO, 1 2 1 1 Geneva 27, Switzerland. 

African Medical and Research Foundation (AMREF) 

The following is  extracted from the current A M REF brochure: 

Good health is a state which very few of us achieve, though we all  aspire to i t  and consider it our due.  
In many parts of Africa however, it is  bad health that is  taken for granted.  World Health 
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Organization statistics show that poor nutrition and lack of clean water are the cause of 80% of i l l  
health.  

AM REF, the African Medical & Research Foundation, founded in 1 956 by Sir Archibald 

McIndoe together with two of his former pupils, Sir Michael Wood and Dr Tom Rees, is dedicated 

to changing this .  As well as providing better medical care, AM REF is working to assist rural 
communities to improve social conditions. AM REF is  particularly concerned that the health 

education and medical provision it  offers are based on a sound knowledge of the customs, habits 
and associated beliefs of the people with whom it  is working. The aim is for maximum participation 

of the community in its own health programmes . So A M RE F  collaborates with governments, 

developing health education through the training of African staff who are able to introduce change 

to their own people in a sensitive and appropriate way. 

AM REF supports workshops where local people are employed to build homes and hospitals for 
the community. Projects to provide clean water and improved agricultural faci lities are also part of 
the Foundation's work. 

A M RE F  has responded to the chal lenge of Africa's vast distances and the isolation of its many 
tiny rural communities by developing a travell ing health service . The Clinical Service has mobile 

ground units that visit the more remote areas in Kenya, Tanzania and Uganda, carrying out 

immunisation programmes, teaching programmes and general health care . This works as a cost 
effective alternative to specialist medicine which is often less appropriate and unobtainable in these 
poorer rural areas. Maternal Child Health Clinics are one of our major concerns where health 

workers, chosen by the community, teach the local people about nutrition, family-planning and 

sanitation .  
To supplement these projects, AMREF trains local staff: 

• recruiting suitable local people to form an i ntegrated rural health service; 

• providing refresher and extension courses; 

• preparing teaching materials to be used in the classroom and as manuals; 
• distributing a range of publications, audio-visual materials,  and making regular radio broadcasts 

in  Swahili and English . 

Address: AM REF, I I  Waterloo Street, Clifton, Bristol BS8 4BT, England . 

Action in International Medicine (AIM), UK 

The following is extracted from the Observer newspaper, 4 April 1 99 1 :  

British doctors are planning international action to stop mill ions of avoidable deaths in the Third 
World .  A radical new group, supported by 68 medical colleges and academies worldwide, will  
formally launch its declaration of aims in Toronto in August. 

'Any doctor who does not have a conscience about the mill ions of people who do not have access 
to medical care of any kind is not a ful l  member of the profession' ,  said Sir Gordon Wolstenholme, 
former director of the Ciba Foundation and motivating force behind the new group. 

Sir Gordon hopes the organization, Action in International Medicine (AIM),  will complement 

the work of the World Health Organization rather than compete with i t .  
As i t  is not tied to any government, it is  hoped that  AIM wi l l  prove to have greater flexibility and 

be considerably less bureaucratic and bothered by red tape. 

The group has helped to establish three projects in  the Third World, in Brazi l ,  Zambia and 
Malaysia to train doctors in community and general medicine. Their training will enable them to 

run district hospitals, providing basic surgery and obstetrics and out-patient clinics to treat diabetes 
and high blood pressure and deal with paediatrics. 

'We are not trying to whip up people to go and practice in the Third World, but to help raise 
standards and improve the basic training of local people. There is  no point in going out and doing 
5000 operations unless, when you come away, you leave doctors there better able to do the 
operation themselves. 
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'We want to see centres established to train doctors in general practice . M any developing 
countries provide good training in specialist fields, but are not good at producing the generalist who 

can cope with the health needs of the general population.  

' I n  many countries, doctors who have j ust qualified have to work for two or three years in  a 
district hospital to pay the government back for their training. But these hospitals are under­

resourced and because the doctors have just qualified and are totally inexperienced, they usually 

hate it and leave as soon as they can . 

'We feel that the best doctors should be put in these district hospitals and these jobs should be 

made more attractive . '  

Address: Sir Gordon Wolstenholme, AIM,  Windeyer Building, 46 Cleveland Street, London 
W I P  6DB, England . 

Implants of IevonorgestreI for contraception 

The following is  extracted from a report 'At arms length' in the latest IDRC Reports, Volume 1 8 , 

No. 4, 1 8 : 

'NORPLANT capsules are the first contraceptive implants to become available for general use . 

NO RPLANT has been approved in 1 5  countries and is currently being reviewed by the Food and 

Drug Administration (FDA) in the United States. It is estimated that close to half a million women 

are using, or have used, the implant worldwide, and the numbers are increasing rapidly. 

The contraceptive part of NORPLANT is not new. The thin rubber capsules contain small 

doses of a synthetic hormone called levonorgestrel ,  a substance used in  oral contraceptives for 
years . 

What is new is the method by which the contraceptive is delivered: a continuous release of 
controlled amounts of hormone into the woman's body for a period of up to 5 years. 

The development of NORPLANT is a fascinating and surprising story; fascinating, because it 
demonstrates how complex, costly, and fraught with hazards the process of developing a 

contraceptive can be. I t  is surprising because, despite the cost of over $20 mil l ion and 25 years of 
research, NORPLANT was not developed by one of the multinational pharmaceutical giants, but 

by the Population Counci l ,  an international non-profit organization based in New York . 

Wayne Bardin,  a vice-president of the Population Counci l ,  became involved with the project 1 0  

years after i t  began.  "There was a great deal o f  opposition to implants from popUlation experts who 

were convinced that women would never accept the methods",  he said. " Even I had some doubts" .  
But  the  experts were wrong. 

From the very beginning, the Council never had difficulty attracting volunteers to test the new 
contraceptive. 

As is  often the case in  research and development, the creation of NOR PLANT required a small 

measure of chance. I t  i s just possible, for example, that if  the Population Counci l 's  Dr Sheldon Segal 
had not had lunch one day in 1 965 with a representative of the Dow Corning Corporation, the 
implant might never have been developed. Over lunch the conversation turned to Silastic, a 
polymerized silicone rubber material used by Dow Corning in artificial heart valves and other 
medical implant devices . 

To Segal, Silastic material suggested another possibil i ty�a contraceptive implant. I f  dyes and 
other l iquids slowly dissolved through the Silastic implant, hormones, he reasoned, could a lso 

slowly release from the capsules into the body. He began to test his idea that same day in his 
laboratory on female rats. The concept was workable . '  

UNICEF-Facts and figures, 1 990 
The above brochure gives an account of UNICEF's  work in various parts of the world, together 
with a wealth of factual information under the headings of health, economy, immunization, 
demography, maternity, education,  l i teracy, mortality, nutrition, water and sanitation.  Address: 
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UNICEF Headquarters, UNICEF House, 3 UN Plaza, New York, NY 1 00 1 7, USA. (UN ICEF 

has  regional offices in Australia, Columbia, Cote d ' Ivoire, I ndia, Japan, Jordan, Kenya and 
Thailand . )  

Leprosy control: role of  medical institutions-seminar held in Bombay, India 

The above seminar was held in December 1 990 and was sponsored by the Bombay Leprosy Project 

and PSM Department, L TM Medical College, Sion, Bombay. The report carries accounts of the 
talks given by Dr P S N Reddy, Dr C R Revankar, Dr Jerajani and Dr (Mrs) Shantha 
Sankaranarayanan. The views expressed are of interest to those who still struggle with the problem 

of persuading medical schools in leprosy-endemic countries to ensure that students receive 
appropriate training and clinical experience in leprosy. It would appear that India has made more 

progress in this endeavour than most other countries. The opening paragraphs of Dr Jerajani's 
contribution include the interesting observation that, ' . . .  leprosy is an integrated part of 

dermatology . . .  ' and that the Indian Association of Dermatologists and Venereologists has 

changed its title to include leprosy. 

Blister-calendar packs for MDT in the Philippines 

Following the use of locally-produced blister-calendar packs for multidrug therapy for leprosy in 

the Phi lippines in a pilot trial 1 985-88,  the National Leprosy Control Programme has used packs 

produced by Ciba-Geigy, on over 39,000 cases. Blister-calendar packs have also been used for 

tuberculosis in the Philippines (see Valeza FS & McDougall ,  AC, Bli ster-calendar packs for the 
treatment of tuberculosis, Lancet, 1 3  January 1 99 1 .  

Antileishmanial effects of cIofazimine and other antimycobacterial agents 

The following is the authors' summary of a recent publication with the above title by Evans AT, 
Croft SL,  Peters W in A nn Trop Med Parasitol, 1 989;  83: 447-54-'In  the search for more effective 

alternatives to the presently used antileishmanial drugs, the activity of the major groups of 

antimycobacterial compounds has been examined, both in vitro and in animal models of infection .  

In vitro, clofazimine was the most  effective compound tested, with a mean EDso of2 '  3 mg I - I  against 

Leishmania mexicana amazonensis, 1 -4 mg 1 - 2  against L. donovani and 0·5 mg I - I  against L.  major. 

Other active compounds were the thiosemicarbazone thiambutosine and salinazid,  a derivative of 

isoniazid .  Isoniazid itself was inactive and rifampicin only partially active . In vivo, only clofazimine 

displayed significant activity, and it  was most effective against cutaneous infections.  It is considered 

that antimycobacterial activity is in  general a poor predictor of antileishmanial potency . '  

Reversal reactions and relapse after muItidrug therapy, Hyderabad, India, 2-day workshop, 
December 1991 
Dhoolpet Leprosy Research Centre is  organizing a 2-day workshop cum training programme on 

reversal reactions and relapse after multidrug therapy (M DT) in leprosy on 9- 1 0  December 1 99 1  at 
Hyderabad. I t  is anticipated that over 200 doctors involved in  leprosy wil l  attend.  Participants from 

the UK and Holland have also confirmed their participation .  The subjects covered include: clinical 

aspects of relapse and reaction after M DT and their management; immunology and immunopatho­
logy of reversal reactions; other aspects of leprosy neuritis, other neuropathies; and application of 

PCR techniques. 

The proposed panel of lecturers include: Dr Arundathi, Dr M J Colston, Dr Kumar Jesudasan, 
Drs Mr & Mrs Katoch, Dr Diana Lockwood, Dr B Naffs, Dr Indira Nath, Dr S K Noordeen, Dr D 
Palande, Dr P S Rao, Dr G Rarau and Dr Patricia Rose. 

For further information:  Dr J N A Stanley, Dhoolpet Leprosy Research Centre, Karwan, 
H yderabad 500 006, India. Tel: 0842 43236.  
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