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Editorial 

V O L U N TA R Y  A G E N C I E S A N D  L E PRO S Y  
CO N T R O L  I N  I N D I A  

H ealth i s  essent ia l ly a matter for the individual .  N o  heal th service, however wide 
and efficient ,  can keep a country healthy unless i ts  people are conscious about 
their heal th needs .  This underlines the basis for community participat ion in 
health programmes, particularly in  the eradicat ion of leprosy. 

The past decade has witnessed a great expansion in  the faci l i t ies for leprosy 
control in I ndia ,  but in spite of a more than 1 4--fold increase in  expendi ture on 
leprosy eradicat ion,  s ince the inception of the National Leprosy Control 
Programme ( N LCP), i t  has not been possible to  make an impact on d isease 
i ncidence. I The rapid increase in infrast ructural  faci l i t ies has not been commen
surate with the ut i l izat ion of services by the large masses of suffering people. 
Lately, the importance of in i t iat ing a qual i tat ive change in  the N LCP, by 
generat ing mass participation of  the professional people as wel l  as the' rural 
populat ion, through involvement of voluntary organizat ions (VOs), has been 
recognized as  a nat ional  policy. 2 The present  paper briefly t races the growth of 
voluntary leprosy control agencies in I ndia ,  del ineates their contribution to i t s  
control and out l i nes the ir  expected ro le  in  i ts  eradicat ion .  

Development of voluntary organizations in leprosy 

Voluntary organizat ions have been playing a pioneering role throughout  the 
history of leprosy control in  the country.  The first known leper asylum was 
establ ished in  Calcutta early i n  the n ineteenth century fol lowed by another in 
Varanasi . M ission to Lepers, started i n  1 875  at  Chamba, had been by far the 
biggest single agency engaged in  any leprosy work. The establishment of I ndian 
Counci l of  the Bri t ish Empire Leprosy Rel ief Associat ion i n  1 925 ,  renamed as 
' Hind Kust N ivaran Sangh' in  1 947, la id down the foundations of organized 
leprosy work in I ndia .  
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The  first organized efforts for leprosy control in  the  non-governmental sector 
were ini t iated in 1 95 1  in  the form of services through outpatient c l inics in  v i l lages 
by the Gandhi Memorial Leprosy Foundation, Sevagram, funded by the Gandhi 
Memorial Trust .  This was also the period when dapsone was introd uced , for the 
first t ime, in  the control of leprosy . Thus, the strategies of leprosy control in  the 
country were laid down, wi th the focus changing from the patient in the control 
area to the ent ire populat ion . I n tensive health educat ion campaigns and house 
vis i ts ,  to  firstly ident ify leprosy patients and secondly bring them under 
treatment, characterized the strategy of the Gandhi Memorial Leprosy Founda-
t ion .  

After 1 95 1 ,  there occurred an extensive expansion i n  voluntary services for 
leprosy patients a l l  over the country.  Presently about 1 00 VOs are actively 
engaged in  leprosy relief. 

I n ternational agencies have also contributed s ignificantly to strengthen 
vol untary efforts for leprosy control in  I nd ia .  From a smal l  beginning in  1 894 in 
Ambala, the Leprosy M ission has developed into a widespread organizat ion .  I t  
operates 3 2  centres o f  i t s  own besides providing aid t o  4 2  hospitals devoted to 
leprosy care programmes . 3 

The German Leprosy Relief Associat ion joined I ndia 's  fight against leprosy in  
1 957 by starting Chettipatty Leprosy Relief Rural  Centre i n  Tami l  Nadu .  The 
Damien Foundation,  Brussels ,  was the first purely voluntary agency to enter into 
an agreement with the Government of I ndia to function in  co-ordination with the 
national control  programme. The I n ternational Federat ion of Anti -Leprosy 
Associat ions (lLEP), undertakes to support field as well as research projects of a 
wide international network of member associat ions .  I n  I ndia alone, i t  was 
financing 1 72 projects ,  i n  1 984, through the agency of 1 4  member associat ions .  

With a view to providing a common platform for voluntary inst i tut ions to 
discuss their problems, share experience and mobi lize publ ic participation for 
promoting voluntary effort, a federating body, i n  the form of the National 
Leprosy Organizat ion (NLO) I ndia ,  formed in  1965 .  

Role 

Significant as the services of VOs are in  leprosy rel ief, their capacity to organize 
social measures to a lleviate h uman suffering, and their sensit ivity and responsive
ness to the needs of the people, render them j ust as su i table for supplementing 
governmental effort towards leprosy control i n  the fields of rehabi l i tat ion,  health 
education  and enl ist ing communi ty support .  

Rehabi l i tat ion i n  leprosy must be tota l .  In addit ion to measures designed for 
restoring the physical ly handicapped, it should a im at rel ieving financial d istress 
caused by the i ncapacitat ing effects  of the d i sease and establ ishing programmes 
for economic sel f-re l iance . M any social workers have experienced that the 
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formation of a nucleus for cooperat ive development with active invo lvement of 
pat ients as beneficiaries, can ensure a higher degree of economic success than 
bureaucratic governmental schemes . In the l ight of this, a cooperative sector with 
community resources can be visual ized as a self-sustaining leprosy care system . 

An inescapable necessity for promoting economic wel l -being wi l l  be to restore 
disrupted social  relat ionships of leprosy patients .  The social distance expressed as 
exclus ion from community gatherings, both rel igious and ceremonial ,  can be 
effectively eradicated only through the creat ion of a sui table environment 
divested of ignorance, supersti t ion and prej udice against the d isease. Experience 
in  providing services under the NLEP has revea led that baseless fear  acts as  a 
great deterrent  i n  o�ganizing rehabi l i tat ive services . The s i tuat ion is further 
aggravated by a close relat ionship of the d isease to poverty, overcrowding and 
insanitary Gondit ions .  

Whi le recent ly new drugs have radical ly a ltered att i tudes of  many people 
towards leprosy, these must be reinforced through persistent and sustained health 
educat ion campaigns.  Since the government have the exclusive use of mass 
publ icity and educat ional agencies such as the radio and the TV, the non
governmental  organizat ions can supplement this effort by j udicious use of  press, 
group and individual educat ion .  The u l t imate aim would be to explain to  the 
people the true nature of leprosy i n  order to  create confidence and bui ld a rational 
at t i tude towards i t s  sufferers . 

Contributions 

The VOs engaged in  leprosy have their own specific objectives funct ioning mainly 
a t  the communi ty leve l .  In recognit ion of the great potent ia l  of  these i nst i tut ions ,  
the Directorate General of Health Services, Government of I ndia ,  has evolved a 
mechanism for annua l  meetings with them with a view to establ ishing communi- "  
cat ion and an exchanging of information,  and also to understand the nature of 
their work . 

I n formation suppl ied by 88  VOs operat ing i n  leprosy control in  I ndia revealed 
that they provided services to a populat ion of 590 ·00 lakhs spread over a reas with 
great variat ion i n  the leprosy prevalence rate ( 1 ' 1 -32·0 per 1 000) .  They were al l  
geared to control activities through survey, educat ion and treatment .  Up  to 
March 1 986 a total  of  8 -40 lakh patients  had been detected; of which 6·88 lakh 
were under t reatment by 82  participat ing VOs i n  SET activit ies .4  

M ost  of the VOs are mul t i functional i n  nature, rendering curative as  well as  
rehabi l i tat ive services, besides organizing the tra in ing of medical and hea l th  
aux i l l ia ries . With a bed strength of 1 9,000 in  1 98 5  in  70 VOs, these inst i tut ions 
had rehabi l i ta ted about 36,000 physical ly handicapped patients  in  addit ion to 
providing vocat ional  t ra in ing to another 2 1 ,782 .5 

An idea of the contribut ion made by voluntary organizat ions can be obtained 
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Table I.  Leprosy services being provided by government and 

volun tary sectors as on 1 .9 . 1 986 .  

Volun tary Government 
Activi ty sector sector Tota l  

Populat ion covered 59 ·00 400 ·00 459·00 

( in  mi l l ions)  (II) ( 89) ( 1 00) 

2 Leprosy cases on record 
( in  m i l l ions)  0 ·84 2 · 50 3 · 34 

3 Leprosy cases under t reatment 
( i n  mi l l ions)  0·68 2 · 3 8  3 ·06 

4 Leprosy cases discharged 0· 1 8  2 ·22 2-40 
after cure (4) (96) ( 1 00) 

5 Rehabi l i tat ion of leprosy cases 
Medical 3 6,000 8,000 44,000 

Vocat ional  2 1 ,782 7,000 28,782 
6 Train ing 

(a )  No .  of tra in ing centres 1 2  32 44 

(b) A n n ual  tra in ing capaci ty 
Medical Officers 1 2 1  1 1 9 240 

( 50) (50) ( 1 00) 

Paramedica l staff 575 1 765 2340 
(25) (75) ( 1 00) 

(c) N o. t ra ined so far 
M edical officers 1 978 2529 4507 

( 50) (50) ( 1 00) 

Paramedica l staff 7225 22,326 29,55 1 
(20) ( 80) ( 1 00) 

7 A n n ua l  budget ( Rs .  i n  1 80 ·00 420·00 600 ·00 
mi l l ions)  (26) (74) ( 1 00) 

Figures in parenthesis represen t  percentages. 

from Table I which compares their services with those provided by the National  
Leprosy Eradication Programme.  

Recognizing the  wealth of expertise in  the  voluntary organizat ions and their 
contri but ions towards leprosy control,  the Government of I ndia introd uced a 
scheme of financial assistance to these agencies i n  the form of grants-in-aid . The 
scheme envisages that the in terested voluntary organizations would approach the 
M inistry of Health for grants as governed by condit ions laid down . The number 
of voluntary organizations avail ing the grants-in-aid during the past 5 years is 
shown in  Table 2 .6 

Start ing as a scheme of financial assistance, the government's partnership 
with VOs has steadi ly grown over the years .  Voluntary activit ies now converge, 
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Table 2. 

Amount  
Year No . of VOs ( Rs .  in  mi l l ions) 

1 980-8 1  32  3 · 1 
1 98 1 -82 39 3·5 

1 982-83 44 3· 1 

1 983-84 44 3 · 5  

1 984-85 49 5 · 1 
1 985-86 56 5·5 

by and large, on N LEP goals .  As requested by them, thei r performance was 
subjected to an independent evaluat ion along with that of the N ational Leprosy 
Eradication Programme in 1986 and thei r expertise was also made use of during 
this evaluation . The qual i ty of work carried out  at  these inst i tutions was found to 
be very satisfactory, as assessed by the members of the Evaluat ion Team visit ing 
eleven of the VOs in  randomly selected districts . 7 

Some of the voluntary organizat ions have developed material to aid in  
training medical and paramedical s taff working for leprosy eradicat ion,  while 
others have developed prototypes of educational material for public and leprosy 
patients .  

Of the  44  leprosy training centres undertaking training of medical and 
paramedical staff in  the programme, twelve function under the VOs; their output 
thus far being 1978 medical workers and 7225 trained paramedical workers. 
Acting as referral centres some of these inst i tut ions provide services in :  
confirmation of diagnosis ;  guiding the  t reatment i n  such cases tha t  fai l  to respond 
to prescribed t reatment; managing complications and reactions ;  undertaking 
surgical correction of deformed patients; and providing vocational train ing to the 
disabled . 

Fifteen highly endemic districts with a population of 44 mil l ion and an 
estimated caseload of 0 ·6 mill ion are under varied phases of  m ult idrug therapy 
(M DT) . The activities in one of the above districts are under a voluntary 
organizat ion .  M DT guidelines developed by the government i n  consul tat ion with 
the voluntary organizat ions i s  fol lowed by voluntary organizat ions as wel l .  

The voluntary organizat ions have been advised by  the  Leprosy Eradicat ion 
Programme Headquarters to in i tia te m ult idrug therapy to the hospitalized cases 
who could be given regular t reatment for the prescribed duration . The voluntary 
organizat ions are also identifying together with the programme personnel to 
detect dapsone refractory cases and putt ing them under m ult idrug t reatment .  

NLEP has an extensive network of services provided by the government .  
These inputs need to be converted into desired outputs in terms of quantitat ive 
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targets by involvement of VOs and through people' s  participat ion .  While most 
VOs do work within the overal l  objectives of the N LEP, creat ion of specific roles 
with a view to supplementing each other's efforts wi l l  make the programme much 
more purposefu l .  The professional associat ions can mobil ize a vast medical and 
auxi l iary manpower to provide the necessary technical support .  U nfortunately at  
the present moment,  there i s  no standing mechanism for interaction between the 
government and non-governmental agencies .  The two meetings of VOs organized 
by the Ministry of Health in October 1985  and October 1986 were steps in the 
right d irection . But this partnership needs strengthening and put on a far more 
permanent basis .  

Following the announcement of the Government of I ndia to eradicate leprosy 
by the turn of the century, there has been widespread international in terest in the 
N ational Leprosy Eradicat ion Programme. Bi lateral agencies l ike S I DA,  
DAN I DA have come forward w i th  financial support and  cooperat ion .  I n  
addit ion,  the a lready exist ing international organizat ions provide substant ia l  
financia l ,  material and technical support . Thus,  the resources of severa l agencies 
converge on the single focus of leprosy eradication .  It must be ensured that these 
efforts become m utual ly supportive with a clear understanding and appreciat ion 
of each other's role . I t  can be faci l i tated by establ ishing a consort ium or other 
similar mechanisms to develop l inkages between various agencies at  the nat ional 
and state levels .  Such a mechanism wi l l  ensure imaginative ut i l ization of al l  
exist ing faci l i t ies,  exploitat ion of total professional and para-professional 
manpower both under the heal th services and the non-governmental  bodies 
towards the goal of leprosy control . 

I n  conclusion,  i t  may be stated that the voluntary organizations and the 
N LEP are working in  close cooperat ion with mutual trust and understanding.  
The government i s  keen in  strengthening this  relat ionship further to achieve the 
desired long-term goal of arresting leprosy in al l  cases in the country.  

Leprosy Division 
Directorate General of Health Services 
Nirman Bhavan 
New Delhi, India 
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Summary This paper reports a survey of lepromin react iv i ty  in adul t  populat ion 
groups i n  areas a t  th ree d ifferent elevat ions (geographical loca l i t ies) i n  cent ra l  Sr i  
Lanka,  using a lepromin A wi th a bac i l lary content of  3 or  4 x 1 07 baci l l i/m l .  The 
patterns of  react iv i ty observed with both Fernandez and M i tsuda react ions were 

clear ly  bimodal and s imi lar  in a l l  a reas. The d is t ribut ions of react ions were 
divis ible in to  'non-reactor' ('negative')  and ' reactor' ('pos i t ive ' )  components .  For 
both Fernandez and M i tsuda react iv i ty the demarcat ion between non-reactor and 
reactor components seemed to be best made at  a react ion s ize of 3 mm. The mode 
of  reactors of the Fernandez reaction was at  3-6 mm, and of  the M i tsuda react ion 
at  5-8 mm. Both types of react iv i ty showed no change with increase o f  age. 
Fernandez react iv i ty showed no evidence of any change with sex, race, BeG 
vaccinat ion status or  geographical a rea. M i tsuda react iv i ty  did not seem to be 
affected by race or geographical  a rea, but  there seemed to be possible changes wi th  
sex  and BeG vaccinat ion sta tus .  Even so, there seems to be a t rend for higher 
react ion sizes in  males, and the BeG vaccinated, with both types of  react iv i ty. 

The lepromin test ,  l ike the tubercul in  test has been i n  use for a long t ime, and a 
large body of l i terature has accumulated on i t .  H owever, because the avai labil i ty 
of lepromin had been res tricted i n  earlier years the l i terature on this  test i s  not  as 
extensive as that on the tubercul in tes t .  Further, the earlier l iterature has been of 
reports of i nvestigat ions carried out using lepromins prepared from Mycobacter
ium leprae, of human origin ,  often prepared by individual investigators, and 
therefore of variable qual i ty .  N ow, under the auspices of the I M M LEP 
programme, lepromin of armadil lo origin i n  a standardized preparat ion i s  

0305-75 1 8/87/058 1 05 + 1 4  $0 1 .00 © Bri t i sh Leprosy Relief Associat ion 105 



106 M R M Pinto et a!. 

available ( lepromin A ), in larger q uant i t ies for research purposes . We report here 
an investigat ion of the patterns of sensi t iv i ty to lepromin A in Sri Lanka.  

Materials ancl methods 

The populat ions tested were from three geographical ly d ifferent areas in Sri 
Lanka,  selected for expected di fferences in  tubercu l in  sensi t iv i ty (as i t  has been 
shown c�r1 ier lila t the prevalence of nonspecific mycobacteria l  sensit izat ion may 
vary with the a l t i tude and geographic area . 1 ,2 The characteristics of the 
populat ions tested are summarized in  Table I .  

Those tested were unselected members of  the adu l t  populat ion (over 12 years 
of age)  who vol unteered to permit test ing; only approximately one th i rd of the 
whole populat ion of a geographical ly defined area, who were el igible for testing, 
permi t ted test ing. Some individuals  who vol unteered were excluded where there 
was a possibi l i ty that the resul ts  of the test may be in terfered wi th, e .g .  pregnancy, 
atophy, chronic disease states, steroid therapy. Every person who permi tted 
testi ng, was admini stered two antigens intradermally using standard techniq ues,3 
on the volar aspect of the left forearm at si tes 6-7 cm apart . 

The ant igens used for testing were; I ,  lepromin A with a baci l lary content of 3 
or 4 x 107 baci l l i/ml (k indly suppl ied by Dr H astings of the National  Hansen's 
Disease Centre, Carvi l le ,  USA )  through courtesy of the Chief, Leprosy Sect ion, 
World Health Organizat ion,  Geneva) ;  2, the Soluble Protein Ant igen (SPA) of 
M .  /eprae, prepared by u l t rasonic disrupt ion of the organi sm, with a protein 
content of 10 J1g/ml (batch CD 19) (k indly suppl ied by Dr R J W Rees of the 
I M M LEP M./eprae Bank ,  Harrow, M iddlesex, UK); and 3, Tubercu l in  PPD- RT 
23, 2 TU per dose (Staten Seruminst i t ut, Copenhagen, Denmark ) .  

The  test resu l ts were read as the  maximum transverse and  vertical diameters of  
indurat ion palpated, a t  48  and  72  hr  i n  the  case of the  Fernandez reaction (of  the 
lepromin test) ;  and at  72 hr  in the case of the tests us ing SPA, or  wi th tubercu l in ;  
wi th the latter the  maximum transverse d iameter only, was  read . 3 ( Erythema was 
ignored as i t  was difficul t  to define clearly, i f  not impossible to read, in  dark
sk inned i ndividuals . )  The M itsuda reaction of the lepromin test was read (at  28 
days) as the maximum transverse and vertica l d iameters of the nodu le observed 
(palpated ) .  However, in these studies we have used only the transverse diameters 
of all types of reactivity ( see below) .  

The relat ionships between the transverse and vertica l diameters of the 
Fernandez and M i tsuda react ions and SPA reactions, and reactiv i ty  and age (a l l  
cont inuous  variables) were eva luated us ing regression analysis .  The frequency 
distri but ions of the Fernandez and M i tsuda react ions of d ifferent groups of 
persons ( BCG posi t ive and negative, d ifferent sexes and racial  groups-al l  
d iscrete variables) were compared us ing chi -square tests .  

The resu l t s  presented in th is  paper are those with the lepromin test  only;  those 
with SPA wi l l  be described in a subsequent paper. 



Table 1. Characterist ics of populat ions tested 

N umbers tested and read 

Geographic characteristics a t  48 hr or  28  days ::r:;, C1:> � (') 
Total Elevation Rainfa l l  M ai n  occupat ions  Racial .... 

;:::. 
Locat ion (meters) (mm)  (agricu l ture) groups BCG- BCG + tested A n tigens used �. 
Pussel lawa 900 2230 Tea growing Indian Tami l  1 40 1 0 1  24 1 (I) Lepromin A � '" 

Rice growing and ( baci l lary content 0 
� 

Sinhalese 3 x 1 07 baci l l i /m l ) C1:> 
(2) Tubercul in  V) "": -.  

Nuwara El iya t-< � 
A. Pedro 1 950 2230 Tea growing Indian Tami l  98 63 1 6 1  A s  a t  Pussel lawa ;:s ;>;-

M arket gardening � ;:s 
B .  Mahagastota 1 800 Tea growing Indian Tami l  1 05 79 1 84 ( I)  Lepromi n  A '" 

-
M arket gardening and ( baci l lary content 0 

Sinhalese 4 x 1 07 baci l l i/m l ) � ;:s -
(2) Tubercul i n  o:q' 
(3) SPA C1:> ;:s '" 

Galagedera 1 50 2080 M i xed cul t ivat ion (cocoa, Sinhalese 1 34 1 04 238  ( 1 )  Lepromi n  A � 
coconut ,  coffee and and (as a t  M ahagastota) � 
rice growing) Indian Tami l  ( 2 )  SPA 

(D -0 
Total tested 477 347 824 .... � 

� 
...... 

SPA, so luble protein antigen of M. leprae. 

0 -...l 
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Results 

The patterns of reactions observed are presented as freq uency distribut ions as 
such distr ibut ions are easi ly compared with others . Since there are thought to be 
basic d ifferences in the genesis of the two types of reactivity (Fernandez and 
Mi ts uda) el ici ted by the lepromin test, in i t ia l ly these patterns wi l l  be considered 
separately .  

The analysis of resu l t s  showed that  the transverse and vert ical d iameters 
el icited were highly correlated in  both the Fernandez and M i tsuda react ions .  
Hence, in  keeping with the recommendation for the tubercu l in  test,) we have u sed 
only t he transverse diameter in frequency distributions etc. Further, both types of 
reactions showed no change with age ( increase of age), showing that  react ivi ty of 
both types had probably reached maximum levels (for the individua l )  by the age 
of 1 2  years. Hence age as a variable was disregarded in  further analys is .  

T H E  M I T S U D A  REA C T I ON 

Presented in  Figure I are the patterns of M i tsuda reactIvIty of the whole 
population tested, from the three areas tested . ( I n  one geographic area , N uwara 
El iya,  two populat ion groups (Pedro and M ahagastota) located three mi les apart 
were tested . Since both groups seemed to show differing patterns of Fernandez 

lfl 
C 
Q 

Q) 
Q) 
ru ...... c Q) u 

30 

� 10 0... 

o 4 8 12 16 20 
reaction size In mm 

Figure 1 .  Frequency distr ibut ions of M i tsuda react ions of the whole populat ion of the d ifferent 
loca l i t ies ( Pedro, - - - 0 - - -; Pussel lawa, --0--; Mahagastota,  --; Galagedera, 
- - - - - -) .  
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react ions both are presented as separate population groups . )  The overa l l  
s imi larity of  the patterns observed in  the four groups is marked . The d is t ribut ions 
are c learly bimodal  with the mode of ' reactors' being at  5/6 to 7/8 mm react ion 
sizes . 

I n  order to at tempt to d ifferent iate between the observed reactor and non
reactor components in Figure I ,  a detai led examination of the distr ibut ion of 
react ions i n  the 0-5 mm size range was made (Figure 2) .  This showed that in  this 
invest igat ion,  a reaction size of 3 mm or more could be a rbitrari ly considered to 
be a satisfactory level at which to differentiate ' reactors' (,positive' ) from 'non
reactors' ('negative'-2 mm or less) .  

In Table 2 are presented the means of M i tsuda react ions i n  the different 
groups of individuals  according to sex , race and BeG vaccinat ion status .  The 

(f) 
C 
o 

-+-J 

�20 � 

o 1 2 3 4 5 
reaction size In mm 

Figure 2. Distr ibut ion of M i tsuda react ions of 0-5 mm of the population i n  d ifferent loca l i t ies and 
leprosy patients i n  Sri Lanka ( tuberculoid leprosy, . . . . . .  ; lepromatous leprosy, _ .  _. -; 
Pedro, - - - 0 - - -; Pusse l lawa, --0--; M ahagastota,  --; Galagedera, - - - - - -) . 
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Table 2. Mean M i tsuda reaction sizes of di fferent ca tegories of subjects 

Mean reaction s ize (mm)  
(numbers tested in  parenthesis) 

Populat ion group Of whole  populat ion Of reactors only 

I Pedro 
Tami l s :  BCG - M ales 4·  I 3 ( 3 5 )  6 · 0 3  ( 2 3 )  

Females 4 ·02 ( 5 7) 5 · 3 1 (42) 

2 BCG + M ales 6 · 58  (27) 7· 34 (24) 

Females 6 -44 ( 37 )  6 ·76  ( 3 5 )  

II M ahagastota 
Tami l s :  I BCG - Males 4-4 1 (28 )  7 ·27  ( 1 7 ) 

Females 2 ·94 (67)  5 · 3  I ( 36) 

2 BCG + M ales 7 ·  I 7 (2 I) 8 · 28 ( 1 8 ) 

Females 5·03 (42) 5 · 89 ( 3 5 )  

TIl PusselJawa 
Tami ls: I BCG - M a les 5· 14 ( 29) 6·2 I ( 24) 

Females 4-42 (63)  6 ·03 (46) 

2 BCG + M ales 7 · 32  (36)  7 ·99 (33)  

Females 6 ·04 ( 59) 6·36 ( 56) 

IV Galagedera 
I BCG- (a) M ales 

Tami l s  4 ·9 ( 1 3 ) 8 ·9 ( 7 )  

S inha lese 7 · 0  (23 )  8-4 ( 1 9) 

(b)  Females 
Tami ls  3 ·  3 ( 29) 5 ·5 ( 1 7) 

S inha lese 3 · 6  I ( 54) 6·08 ( 3 1 )  

2 BCG + (a)  Ma les 
Tami l s  8 · 1 6  ( 1 3 ) 8 · 84 ( 1 2) 

S inhalese 6 · 7 1  ( 22)  7 ·03  ( 2 1 )  

(b) Females 
Tamils  6 ·0  (25 )  6 · 78  (22 )  

S inha lese 5 ·44 (42) 6·53 ( 35 )  

trends that seem to be obtained are that males  seem to have higher means than 
females, the BeG vaccinated h igher than those not so vaccinated, and at  lower 
e levat ion higher than at  upper elevat ions .  Where n umbers permit ted, evaluat ions 
were made (using the chi-square test )  to determine the possible influence of 
biological variables on Mi tsuda reactivity (Table 3); (examples of comparisons 
made-BeG + ve male Tamils at  Pedro vs BeG + ve female Tami l s  a t  Pedro (for 
sex d ifferences) ;  BeG - ve male Sinhala at Galagedera vs BeG + ve male S inhala 
at Galagedera ; and so on) .  Thus at Galagedera a l l  three variables showed no 
significant d ifferences, whi le in the other areas the resul ts  obtained with d ifferent 
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Table 3. I n fluence of sex , race, and BCG vaccinat ion sta tus on M itsuda react iv i ty  

.Number of groups eva lua ted showing result 

Sex Race BCG sta tus 

Signi ficant at Signi ficant at Sign i fican t  at 
Not Not  Not 

Area sign i ficant  5% 1% sign i fican t  5% 1% sign i ficant  5% 1% 

Galagedera 3 4 4 
Pusse l lawa 
Mahagastota 2 
Ped ro 2 

Tota l 6 2 4 6 3 

groups were inconclusive,  with perhaps the exception that there were significant 
d ifferences between the BeG vaccinated and not vaccinated . 

T H E  F E R N A NDEZ RE A C T I O N  

The freq uency distribut ions of Fernandez react ions o f  the whole populat ions i n  
the four d ifferent groups are presented in  Figure 3 .  Here, whi le in  three groups 
there i s  a general s imi larity of the patterns of distr ibut ion,  i n  one group (at 
Mahagastota) the pattern d iffers completely from that of the others .  In the lat ter, 
there is a marked increase in  the smal l  reactions in the 1 -2 mm group,  which is  not 
seen elsewhere; the other distributions being of a more or less bimodal pattern of 
non-reactors and reactors. Except at Mahagastota, the mode of reactors seems to 
be at  3-4 or  5-6 mm.  

A detai led examination of the  distr ibut ion of react ions of the  smaller sizes 
(0-7 mm) (Figure 4)  shows that perhaps the best point of separat ion between the 
reactor and non-reactor component  (except at  Mahagastota) could be made at 
3 mm-a react ion of 3 mm or more therefore being considered to be a 'reactor' 
(,posit ive')  and 2 mm or less a 'non-reactor' ('negat ive ' ) .  

I n  Table 4 are presen ted the means of Fernandez react ions i n  the  d ifferent  
groups of indiv iduals  according to sex ,  race, and BeG vaccinat ion status .  Here 
too, the t rends observed seem to be the same as those seen with the M i tsuda 
react ion (higher in  males, in  the BeG vaccinated and at lower elevat ions) .  The 
chi-sq uare test was used , here too, to evaluate the influence of the d ifferent 
biological va riables on Fernandez reactivity;  however no significant d ifferences 
were shown with sex ( number of groups compared, 9), BeG status (number of 
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Figure 3. Freq uency distr ibut ion of Fernandez react ions of the whole populat ion of the d ifferent 

loca l i t ies ( Pedro, - - - 0 - - -; Pusse l lawa, --0--; M ahagastota,  ; Galagedera , - - -
- - - -). 

groups compared, 7) ,  or race (number of groups compared, 6, of which one 
showed d ifferences s ignificant a t  a 1 % level). 

The d ifferences in the frequency distribut ions of M itsuda and Fernandez 
react ions i n  the d ifferent geographical areas were a lso studied using the chi
square test by comparing the same subjects i n  the d ifferent areas .  The resu l ts  are 
presented in  Table 5 .  

With Mi tsuda reactivity i n  the BeG posit ive groups compared in  the d ifferent 
areas, no significant d ifferences were found showing that with the BeG 
vaccinated, al l  groups showed similar patterns of react ivi ty .  IIi the BeG negat ive, 
out  of 1 2  groups compared, five groups showed differences, wi th three at a 1 % 
level and two at  a 5 %  level . I n  these comparisons four  of the five groups (including 
a l l  three showing highly s ignificant d ifferences) are among females . Furthermore, 
four  of the six significant ly  d ifferent groups with the Fernandez reaction, and 
three of the five significant ly  groups with the M i tsuda react ion,  a l l  involve 
Mahagastota, where i t  was earlier pointed out  that ,  with the Fernandez reaction , 
the frequency distribut ion pattern was diss imi lar  to that of other areas .  I f  the 
M ahagastota populat ion i s  excluded from the comparisons, for Fernandez 
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Figure 4. Distr ibut ion of Fernandez react ions of 0-7 mm of the populat ion of the d i fferent loca l i t ies 

( Pedro, - - - 0 - - -; PusseJlawa, --0--; M a hagastota, ; Galagedera, - - - - - -). 

react iv i ty only one of s ix groups i s  significant ,  and for M i tsuda reactivity only two 
of eleven groups are significant ly d ifferent .  

OCCURRENCE OF ULCERATION IN THE MITSUDA REACTION 

A factor which may cause individuals not to volunteer for test ing during large 
scale populat ion surveys with s�in tests  may be the occurrence of painfu l  les ions 
as a resu l t  of test ing .  Such a les ion would be the occurrence of u lcerat ion,  which 
while not seen in  this study with Fernandez reactivity was observed with M itsuda 
react ivity .  ' U lcerat ion' as  described here, may vary from a minor and innocuous 
desquamation of the outer layers of the sk in to  deep and painfu l  surface u lcers,  
sometimes more than 10 mm i n  diameter or  s inuses leading to deeper seated 
cavitory lesions of s imi lar d imensions .  The i ncidence of such ' ulcerat ion' (or 
desquamation) is presented in Table 6. While it was not possible to ident ify 
relat ionships of the occurrence of , ulcerat ion'  with sex, age or  geographic local i ty ,  
there seems to be a s ignificant variat ion with BeG vaccinat ion status-the BeG 
vaccinated showed a higher i ncidence of 'u lcerat ion'  as  compared with those not 
vaccinated . 
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Table 4. Mean Fernandez react ion s izes of d ifferent categories of subjects 

Mean react ion s ize (mm)  
(numbers tested i n  paren thes is )  

Populat ion group Of who le populat ion Of  reactors only 

I Pedro 
Tami l s :  I BCG - M ales 5·04 (43) 7·17 (30) 

Females 4·62 (61) 6·23 (44) 

2 BCG + M ales 6·62 (26) H2 (23) 

Females 5·3 (34) 6·62 (27) 

I I  M ahagastota 
Ta mi ls: I BCG - Males 4·5 (24) 6·97 (14) 

Females 3·38 (74) 6·63 (32) 

2 BCG + M ales H3 (20) 10·08 (14) 

Females 2·9 (45) 5·84 (18) 

Sinhalese: BCG - M a les 3·5 (3) 4·5 (2) 

Females 3·55 (II) 5·25 (6) 

2 BCG + M ales 10·15 (7) 11·59 (6) 

Females 5·21 (12) 6·45 (9) 

I I I  Pussel lawa 
Tami l s: I BCG - M a les 3·08 (31) 5·88 (16) 

Females 2· 31 (71) 6·34 (24) 

2 BCG + M a les 4·94 (40) 6·81 (29) 

Fema les 4·56 (46) 7·65 (27) 

Si nha lese: I BCG-Males 3· 34 (9) 7·5 (4) 

Females 5· 39 (38) 7·62 (26) 

2 BCG + M a les 2·6 (5) 6· 5 (2) 
Females 4·56 (18) 7·32 (II) 

I V  Galagedera 
Sinhalese: I BCG - M ales 6·9 (25) 7·5 (23) 

Females 4·24 (59) 6· 76 (35) 

2 BCG + M ales 7·76 (25) 9·03 (21) 

Females 5·68 (49) 7·39 (36) 
Tami l s :  I BCG - Males 6·74 (19) 8·0 (16) 

Females 4·63 (32) 6·84 (21) 

2 BCG + Males 6·19 (16) 8·0 (12) 

Females 6·16 (26) H I  (21) 

OCCURRENCE OF 'SOFT' MITSUDA REACTIONS 

I n  this  study it was noticed that whi le most M itsuda reactions were of the 
characteristic nodu les, some had a d ifferent character, being soft and sometimes 
even plaque-like .  S ince the significance of these were uncerta in ,  these reactions 
were excluded from the foregoing analysis  of M itsuda react ions .  However the 
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Table 5. I n fl uence of geographica l loca l i ty  on react iv i ty to lepromin  

Groups on which the comparisons were made 

A reas between Fernandez test Mi tsuda test 

which comparisons 
were made BCG + M  BCG + F  BCG-F BCG + M  BCG+F BCG - F BCG - M 

Galagedera 
vs Pedro Not  Not  Not  Not Not  Not Not  

significan t  s ignificant s ignificant s ignificant s ignificant s ignificant s ignificant 

u s  M ahagastota Not Significant Significant Not Not Not Not  

s ignifican t  ( I  %) (5%) significant  s ignificant s ignificant s ignificant  

u s  Pussel lawa Not Not  Not  Significant Not  

sign i fican t  s ignificant s ignificant  ( I  %) s ignificant 

Pedro 
us Mahagastota Not Significant  Signi ficant  Not Not Sign ificant Not  

s ignifican t  ( I  %) (5%) significant  s ignificant  (5%) s ignificant 

u s  Pussel lawa Sign i ficant  Not  Not  Not Significant Not 

(5%) significant sign i fica n t s ignificant  ( I  %) significant  

M ahagastota 
u s  Pussel lawa Not  Sign ifican t  Not  Not  Significant Significan t  

s ignificant (5%) s ignifican t  sign ificant ( I  %) (5%) 

Table 6. Occurrence of ' ulcerat ion'  and 'soft react ions' i n  the M i tsuda reaction 

Occurrence of  ulcerat ion (percentages w i thin Occurrence of 'soft react ions'  (percentages 

parenthesi s  of those showing 'typical' M i tsuda wi thin parenthesi s  of a l l  those whose. M i tsuda 

reactions)  reactions  were read i ncluding soft react ions)  

Age BCG-ve BCG + ve Total of  BCG-ve BCG + ve Total of 

group BCG-ve BCG-ve 

in years F M Total F M Total and + ve F M Total F M Total and + ve 

�20 2 2 6 3 9 I I  3 3 6 2 I 3 9 

(0) (12) (4) (18) (5) (10) (8) (6) ( 15) (9) (4) (3) (3) (6) 

21-30 I 2 3 2 6 8 I I  I I  3 14 4 4 18 

( I )  (6) (2) (5) (7) (6) (4) (9) (8) (9) (5) (0) (3) (6) 

31-40 I 2 3 7 7 10 10 I I I  4 I 5 16 

( I )  (6) (3) (0) (14) (8) (5) (12) (3) (10) (7) (3) (5) (8) 

41-50 I 2 3 3 3 7 10 2 I 3 13 

(0) (0) (0) (8) (9) (9) (3) (6) (25) ( 13) (8) (8) (8) ( I I )  

51-60 2 2 2 I I I 

(0) (8) (5) (0) (0) (0) (5) (0) (4) (2) (0) (0) (0) (2) 

�61 5 5 5 

(0) (0) (0) (0) (71) (56) (56) 

Total 2 8 10 9 18 27 37 27 20 47 12 3 15 62 
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Figure 5. Comparison of M i tsuda react iv i ty  in a reas of low endemici ty for leprosy in Sri Lanka with 
a nonendemic a rea in Chi le, and an a rea for low endemicity i n  Venezuela .  (C,  Chi le; V, Venezuela; 
L ,  Sri Lank a . )  

occurrence of these is documented, as  they were fo und in  significant numbers 
(Table 6). While we would hesi tate to draw attent ion to defini t ive patterns in  the 
i ncidence of soft reactions ,  the data presented does seem to suggest that the 
occurrence of these i s  less in  the BeG vaccinated as compared with those not so 
vaccinated , in contrast to the pattern of occurrence of u lcerative lesions .  

Discussion 

A tradit ional way of classifying resul ts  of the lepromin test ,  has been into 
'posi t ive' or  'negat ive ' .  While such a divis ion would be useful  i n  c l inical practice,  
i t  i s  less useful  from the immuno-epidemiological point of view . Variable cri teria 
for 'posi tive' and ' negat ive' have also been used , making comparisons of the work 
of d ifferent i nvest igators more d ifficul t .  With bimodal dis tribut ions ,  as those 
shown by the M i tsuda and Fernandez reactions in this  i nvest igat ion (with one 
except ion), i t  i s  easi ly possible to group the react ions into 'non-reactors' and 
' reactors' . With the M i tsuda reaction the defini t ion of a reactor in this 
i nvestigat ion agrees wel l with the criteria for 'posit ive' (3  or 4 mm or  more)4,5,6 as  
defined by other workers. In the case of the Fernandez reaction,  the react ion we 
have read is of indurat ion,  and hence d ifferent from that by some other workers 
(which also i ncluded erythema). The differentiat ion of a ' reactor' as decided in 
this s tudy i s  a t  a much smal ler react ion size ( 3  mm or more) than that (of a 
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'posi t ive') used by other workers ( 1 0  mm or  more) who also used erythema as an 
indicator of a react ion .  

The effect of d ifferent biologica l variables on components of the  reaction to 
lepromin ( M itsuda and Fernandez), have been studied using the chi-sq uare tes t .  
The M i tsuda react ion showed no significant  changes with these variables (sex, 
race, BCG status)  at  Galagedera (at  the lowest elevat ion) ;  more or less equ ivocal 
changes with sex and race a t  other areas, whi le more significant changes seemed to 
appear with BCG vaccinat ion sta tus .  Fernandez reactivi ty in al l  areas did not 
seem to be influenced by these variables . 

The h ighest a l t i tude d ifference was between Galagedera and Nuwara El iya 
( Pedro and M ahagastota)-approximately 1 800 m .  However there were no 
str ik ing changes i n  reactivity of  both Fernandez and M itsuda types between the 
two areas.  This and the other evidence presented here,  suggests that  in  Sri Lanka 
a l t i tude makes no d ifference to both types of reactivity to lepromin .  

Another in terest ing finding i s  t he  fact t ha t  there is  no change of react ivity with 
age . This leads to the conclusion that lepromin reactivity has reached maximum 
levels  ( for the populat ion)  by the age of 12  years .  

At  Galagedera , a t  the lowest elevat ion where populat ions were tested in  this 
survey, sex , race and BCG vaccinat ion showed no effect on lepromin reactivity of 
either type . ( From earlier reports2 i t  cou ld be expected that th is  would be the area 
showing the h ighest level of environmental (non-specific) mycobacterial sensit i 
zat ion . )  This could be because in  the latter area, the populat ion being exposed to 
high levels of non-specific sensit izat ion have reached maxim um levels of 
sensit izat ion that can be evoked by lepromin  testing (this suggestion has been 
made in respect of BCG vaccinat ion,  to explain why such vaccinat ion is  less 
effect ive in tropica l areas, as compared with temperate zones) . However, if this 
hypothesis i s  accepted , th is  should be manifest with s ignificant d ifferences in 
sensi tizat ion between Galagedera and other areas, which i s  not seen . 

I n  Figure 5 we present  a comparison of our  data on M itsuda reactivity with 
that of a recen t  s imi lar study7 i n  a nonendemic area i n  Chi le ,  and an area with a 
low endemicity for leprosy i n  Venezuela in  persons 1 5  years of age and above. The 
latter study had been carried out using a lepromin containing 1 6  x 1 07 baci l l i /ml ,  
four  to five t imes the number of organisms in  the preparat ion used in  this  
investigat ion .  The patterns of reactivity observed in  Venezuela and Chi le are 
d ifferent from that reported here . I t  is uncertain  whether the d ifferences in  the 
resu l ts could be due to d ifferences in antigen content, or to  actua l  d ifferences i n  
reactivity o f  the d ifferent populat ions .  

The necrotic react ions observed with the lepromin test were seen with the 
M i tsuda react ion,  and were reported8 to occur in an area of high endemicity for 
leprosy, but  not i n  a v i l lage free of the disease . I n  this study we have observed 
necrotic reactions in populat ion groups, free of the disease, in areas of  low 
endemicity for leprosy. Though areas of large t issue swel l ing,  often painfu l ,  were 
observed with Fernandez reactions,  no case of vesiculat ion or u lcerat ion as seen 
with tubercul in  tests9- J J were observed . 
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A fu rther quest ion posed is  t he  signi ficance of the  soft reactions observed at 28  
days.  One possib i l i ty considered i s  tha t  these are the  resu l ts  of fau l ty inject ion 
techn iques-but this  does not seem l ikely,  since these reactions l ike the typical 
M i t suda react ion,  seems · to occur  in the same ou ter layers of the skin . S imi lar  
react ions were observed to develop with repeated lepromin test ing, 1 2  i n  t hose who 
earl ier showed typica l nodular  M i tsuda react ions .  This raises t he q uestion 
whether these react ions are aet io logical ly d ifferent from the typical react ions .  
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Summary I t  h a s  been reported t h a t  lepromi n  test ing i n  h u m a n  subjects i nd uces 
sensi t izat ion ,  and that  wi th  repeated test ing the i ncidence of  'posi t i ve'  M i tsuda 
react ions increases. On repeated test ing in  two Sri Lankan popula t ion groups, 
with M i tsuda react ions of6 mm or less, we found that  a second lepromin test at  28 
days seemed to ind uce to lera nce wi th red uction in  react ion s ize or  even zero 
react ions .  This  tolerance phenomenon was seen marked ly  wi th  M i tsuda react iv i ty 
and less  so wi th  Fernandez react iv i ty .  There was evidence also that  whi le tolerance 
seemed to be occurr ing wi th  the second test ,  a th i rd test a t  56 days seemed to 
reind uce and elicit resensi t izat ion,  though weak ly ,  with both types of  react iv i ty .  
Evidence i s  a lso produced that  reactors and non-reactors wi th  both Fernandez 

and M i tsuda react iv i ty ,  behave d ifferent ly  on repeated lepromin tes t i ng, sugge�t
ing that  immunologica l ly  they a re d ifferent populat ion groups .  

I t  is  now bel ieved that the M i tsuda response observed with the lepromin test is  a 
'vaccinat ion'  response, J and that lepromin testi ng by i tsel f may ind uce sensit iza
t ion to a subsequent lepromin tes t .  Thus i t  has been shown that repeated test ing 
with lepromins of human origin2 and also a rmadi l lo  o rigin3 wo uld i ncrease the 
incidence of 'posit ives' i n  the populat ion so tested; Dharmendra and Chatterj i 2 
also showed that the incidence of leprosy, i n  those tested repeatedly-but yielding 
a persistent ly negat ive response on examinat ion 1 6  years later,  was markedly 
high .  Further, a recent report from Cuba,4 found that lepromin test ing with 
lepromins of human origin ,  ind uced ant ibody format ion detected by the FLA
ABS test persist ing up to 1 80 days after lepromin test ing .  Thus the present ly  
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avai lable evidence strongly supports the  view tha t  lepromin test ing induces 
immune responses, and that these may be of both the humoral- and cel l -mediated 
types . 

The study reported here is of an investigat ion of the pattern of sensit ization 
occurring with repeated lepromin test ing in Sri Lanka .  

Materials and methods 

The methods of sk in test ing and reading of resu l ts  have been described in detai l  
elsewhere . 5 The protocol fol lowed for repeat test ing was as described by the Thi rd 
I M M LEP Scient ific Working Group . 6 B riefly the methodology was as fol lows. 

Two ·populat ion groups in  Sri Lanka were invest igated (at  Pussel lawa and 
Pedro) .  Their characteristics and pattern of reactivity on init ia l  lepromin test ing 
have been described earl ier . 5 After in i t ia l  lepromin test ing ( u sing lepromin A with 
a baci l lary content of 3 x 1 07 baci l l i /ml )-after which both Fernandez and 
Mi tsuda react ions were read ;  those who had a M i tsuda reaction d iameter of 
6 mm or less, were similarly retested on an upper volar s i te on the opposite arm .  
Fol lowing the second retest Fernandez and M itsuda reactiv i ty were read aga in .  
At  Pussel lawa, where the  s tudy was  carried out  first ,  a th i rd retest was  carried out  
at  a l ower vo lar  s i te  of the forearm (with a single test ) ,  * when the second M i tsuda 
react ion was read ,  the plan being, again ,  to retest only those showing reactions of 
6 mm or  less .  H owever,  only three ind iv iduals  showed such increases in  reaction 
size, and therefore with the excl usion of these i ndivid uals  a l l  the others were 
retested a th ird t ime.  At  Pedro (where testing was done after Pussel lawa),  only 
one retest with lepromin A (a  second test)  was carried out .  On each occasion of a 
test (or retest) ,  both Fernandez and M i tsuda reactivity were read . 

The n umber of indiv iduals i n  whom the resul ts  of such repeated retest ing were 
avai lable is l i sted in  Table I .  

' 

Table I .  Avai labi l i ty  of resu l t s  ( number of persons)  wi th  lepromin retest resu l t s  ( i nc luding 'soft'  reactions) 

F i rst retest resu l t s  
( second test )  

Second retest resu l t s  
( th i rd test) 

Where both first and 
second retest resu l ts  

a re avai lable 

A rea Fernandez M itsuda Both Fernandez M i tsuda Both Fernandez M i tsuda Both 

Pussel lawa 
Pedro 

1 0 1  
65 

1 37 
67 

94 
35  

73  80 63 58 80 

* A tubercu l in  test had been done on the same forearm with the fi rst lepromin  test. 

50 



Results 

Immunological effects of lepromin test ing in Sri Lanka. I 1 2 1  

I n  Figure I are presented the freq uency distr ibut ions of M i tsuda react ivity to 
lepromin A in the two areas on first testi ng. Figures 2 and 3 show the freq uency 
distr ibut ions of Mi t  sud a react ions elici ted on retest ing of those showing reactions 
of 6 mm or less with the in i t ia l  test .  

Figure 4 shows the freq uency distribut ions  of Fernandez react ivity to 
lepromin A. Figures 5 and 6 sho», the freq uency distribut ions of Fernandez 
reactions of those retested, whose in i t ia l  M i tsuda reaction size was 6 mm or less .  

The change observed here with M i tsuda reactions on retest ing the first t ime 
(second lepromin test) ,  is one of reduction i n  size, demonstrat ing the induction of 
' tolerance ' .  In fact many react ions of larger sizes ( ' reactors' or  'posit ives' of 3 mm 
or more)5 became total ly negat ive (0 mm) (43 % of the whole at  Pussel lawa and 
2 5 %  at Pedro) .  Further, only approximately 1 0% of 'non-reactors' or 'negative' 
M i tsuda reactors of2 mm or less, became ' reactors' (posit ive) with the first retest .  
Of the whole retested populat ion in  both areas only approximately 4% showed a 
' s ignificant ' *  increase (of more than 2 mm over the first test )  in react ion size. On 
the other hand, approximately 60% at  Pussellawa and 44% at  Pedro showed 
' significant' reductions in M itsuda reaction size with the second test . 

V1 c 
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Figure I .  Freq uency distr ibutions of  M itsuda reactions  to lepromi n  A with the first test at  
Pussel lawa ( ) and Pedro (- - - - - -) . 

* I t  should be noted that 's ignificant '  (when wi th in  q uotes) refers to a change i n  react ion size 
(an i ncrease or decrease) of more than 2 m m  making a l lowance for possible vagaries of testing and 
readi ng proced ures and does not mean significant i n  the statist ical sense .  
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Figure 2. Freq uency distr ibut ions of M i tsuda react ions to lepromin  A of the same i ndiv iduals ,  
whose first test  M i tsuda react ion s izes were 6 mm or less  wi th  the first ( ) and second 
(- - - - - -) tests (a) at Pusse l lawa,  and (b) at  Pedro . 

Figure 3. Freq uency dis tr ibut ions of M i tsuda react ions to lepromi n  A of the same indiv iduals ,  
whose first tes t  M i tsuda react ion sizes were 6 mm or less  at  Pussel lawa (a )  w i th  the second 
( _ _ _ _ _ _  ) and th i rd (--0--) tests and (b)  wi th  the first ( ), second (- - - - - -) and 

th i rd (--0--) tests .  

In the case of Fernandez reactivity,  the picture observed with the frequency 
distr ibutions i s  not as dist inctive as  with Mitsuda reactivity .  While the freq uency 
distr ibut ions show evidence of possible 'tolerance' at Pussel lawa, the pattern at 
Pedro shows no statistica l ly  s ignificant d ifference between the distr ibutions of the 
first and second tests .  In both areas the majori ty of individuals  (52% at  
Pussel lawa and 67 % at  Pedro) showed no ' significant'  change in  reaction size .  A 
small number ( 1 7 % at Pussel lawa and 1 4% at  Pedro) showed a 's ignificant' 
i ncrease in reaction size, whi le reduction in reaction size was shown by 3 1  % at 
Pussellawa and 1 9 % at  Pedro . 

With the third lepromin test, which was carried out only at Pussel lawa, both 
Mitsuda and Fernandez reactivity seem to be showing patterns suggestive of the 
recurrence or i ncrease of reactivity . With M itsuda reactiv i ty the i ncrease i n  
reaction sizes (between the second and  third tests) i s  of the smaller sizes in the I 
to 3-mm range, and therefore (a l lowing for a 2-mm variabi l i ty i n  s ize) , roughly the 
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Figure 4. Frequency dis tr ibut ions of  Fernandez react ions to lepromin A wi th  the first  test  a t  
Pussel lawa ( ) and Pedro (- - - - - - -) . 

same smal l  numbers of individ uals  (7  and 5 %  respect ively) showed increases or 
decreases of reaction sizes .  While the majority ( 54%)  showed no change with 
Fernandez reactivity,  35% showed ' significant '  increases of react ion size with 
I I  % showing a red uction . 

Comparing s imi larly the first and third lepromin tests ,  with M i tsuda 
reactiv i ty,  9 %  showed an increase and 44% a decrease, with 47% no change.  With 
Fernandez reactivity the n umbers were 2 7 % ,  l 3 %  and 60% respectively. 

The correlat ions between the first ,  second and th ird lepromin tests were 
statist ica l ly  eva luated us ing the techniq ue of regression analysis and nonpara
metric statist ical methods .  These analyses added further detai l to the gross 
patterns observed in  the frequency distribut ions .  The resu l t s  of the above analyses 
may be summarized as fol lows :  

A With Mitsuda reactivity 

There was a s ignificant d ifference of the trend in the change of reactiv i ty 
between the first and second tests, i n  the reactors ( � 3  mm) as compared with the 
non-reactors ( � 2 mm)5 . 
2 The reactors showed a reduction in  reactivity between the first and second 
tests, while the non-reactors showed no change. 
3 I n  the s ubsets where the numbers of resu l t s  available permit ted statistical 
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Figure 5. Frequency distr ibut ions of Fernandez react ions to lepromi n  A of the same i ndiv iduals ,  

whose fi rst M itsuda reaction sizes were 6 mm or less  wi th  first ( ) and second (- - - - - -) 

tests at (a )  Pussel lawa and (b)  Pedro. 

Figure 6. Frequency distr ibut ions of Fernandez reactions to lepromi n  A of the same indiv iduals ,  
whose first  M i tsuda react ion sizes were 6 m m  or less  at Pussel lawa, with (a )  the second (- - - - - -) 
and th i rd (--0--) tests and (b)  the first ( ), second (- - - - - -) and th i rd (--0--) 
tests. 

Table 2.  Occu rrence o[ ' soft '  M i tsuda react ions with repeated 
lepromin  testing .  (Total number tested and read ( i nc luding 
'soft '  react ions)  wi th in  parenthesis) 

Area With first test With second test With th i rd test 

Pussel lawa 1 %  1 7% 1 5% 
(24 1 ) ( 1 37)  (80) 

Pedro 4% 1 8% 
( 1 6 1 )  (67) 

analysis ,  the difference between the second and third tests a lso,  was that reactors 
in the second test showed a reduction in  react ion size, whi le the non-reactors 
showed an i ncrease in reaction size. 
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4 Comparison of first and third tests also showed s imi lar patterns with an 
increase in  react ion sizes of  reactors and d iminut ion of reaction sizes of non
reactors . 

B With Fernandez reactivity 

Again ,  as with M i tsuda reactivity,  the trend of changes of react ivity between 
the first and subseq uent tests was d ifferent between the reactors ( � 3  mm) and 
non-reactors ( � 2 mm). 5 
2 The d ifference observed between the first  and the second test was a reduction 
in  reactivity in the reactor group and an i ncrease in  reactivity in  the non-reactor 
group (a trend d ifferent from that in  the Mi tsuda react ion ) .  
3 I n  subsets where the  numbers of  resu l t s  avai lable permitted stat ist ical 
analysis ,  the difference between the second and th ird tests was that reactors in  the 
second test showed a red uction in react ion size whi le non-reactors showed an 
increase in  react ion size .  
4 Comparison of the first and third Fernandez tests a lso showed that there were 
increases in reaction sizes of  the non-reactors and red uct ion in  reaction sizes in the 
reactors .  

All  the above discussed changes (with both Fernandez and M i tsuda 
reactivi ty) were s ignifi�ant at  an  a � O'O I leve l .  The ana lysis a l so showed that the 
changes found with M i tsuda reactivity were not in  any way infl uenced by sex, 
geographic location or BCG vaccinat ion status .  With Fernandez reactivity too, 
sex and BCG vaccinat ion status seemed to have no influence on the resul ts ,  
whereas there i s  a possibi l i ty that geographic locat ion does . 

The relat ionship between the first and second, second and th ird ,  and first and 
th ird lepromin tests ( in so far as  Fernandez and M itsuda reactivity are concerned) 
could be further examined by comparing the conversion of reactors to non
reactor status and vice versa with each subsequent test  using McNemar's 
nonparametric stat ist ica l  test for related samples . 7 With this eva luat ion i t  was 
found that with M i tsuda reactivity in  both areas with the first retest there was a 
significant i ncidence of those changing from reactor to non-reactor status 
(a � O ·O I )  as compared with those showing a change from 'non-reactor' to 
' reactor' status .  There was no difference between the second and third tests at 
Pussel lawa in this respect ,  while the first and th ird tests showed a s imilar 
d ifference to that between the first and the second . In other words the change seen 
between the first and second tests seemed to persist to the third test as  wel l .  With 
Fernandez react ivity the s i tuat ion was different .  There was no stati stical 
d ifference i n  the changes of reactor/non-reactor status between first and second 
tests, whereas there was a s ignificant (a � 0·0 1 )  increase in  the i ncidence of 
reactors between the second and third tests and a lso the first and third tests .  I n  
other words, Fernandez reactivity shows an immunizing effect between first and 
third tests and second and third tests ;  thus  while the first lepromin retest (second 
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test) showed no changes from the first , w i th  the  third test there was  an  increase in  
size (a t  Pusel lawa) . Thus  the  increase i n  reactivity (of  both  Fernandez and 
Mi tsuda types) with the third test seen in the pattern of the frequency 
distr ibut ions at  Pussel lawa, is  due to O-mm reactions in  the second test , becoming 
1 - or 2-mm reactions in  the third test . 

The foregoing analysis examines trends with repeated test ing of the whole 
populat ion group.  At Pussel lawa where three lepromin tests were carried out, the 
patterns of reactivity observed in  each individ ual ,  with the three tests, could also 
be examined . Hence an individual  could, in any one test, be a reactor or  non
reactor, and any i ndividua l ,  therefore, could show any one of eight patterns of  
reactivity,  ranging from reactor i n  a l l  three tests to non-reactor i n  a l l  three tests .  
The patterns of reactivity thus observed , showed the induced tolerance with 
M itsuqa reactivity clearly; and a l so revealed the difference between Mitsuda and 
Fernandez react ivity patterns wi th repeated test ing (sta t i st ica l ly significant at 
a � O ·O I ) .  

The above analysis of individual  reaction patterns would a l so a l low an 
opportunity of comparing the s imi larities and d ifferences between Mi tsuda and 
Fernandez reactivity patterns of i ndividuals .  The comparison here, showed that 
in  any one individual ,  no discernible t rend or correlat ion between Mi tsuda and 
Fernandez react iv i ty patterns in the three tests could be made. 

In the analysis described above only ' typica l '  M itsuda react ions have been 
inc luded (a well circumscribed and defined nodule was defined as ' typica l ' ) .  
However, some M i tsuda reactions did not manifest as above, and had a soft and 
sometimes plaque-l ike character .  The significance of the latter i s  uncertain . s  The 
occurrence of ' soft '  M i tsuda reactions with the different tests is  presented in Table 
2. It i s  seen that there is  a marked increase in such react ions with repeated test ing .  

Discussion 

The resul ts  of this study are at variance with those of studies reported earlier2•3 
which described only sensit ization,  or  persistent non-reactivity, with repeated 
lepromin testing, and make no mention of the possibi l i ty of the ind uct ion of 
tolerance .  The tolerance described here may be possibly of a t ransient nature but 
was nevertheless shown by many of those tested . Lepromin consists of k i l led 
whole Mycobacterium leprae, and hence this tolerance response between the 28th 
and 56th day (and perhaps beyond) i s  to the latter .  I t  i s  tempt ing to specu late 
whether such tolerance could occur in the early days of natura l  infect ion with 
viable M. leprae too .  

Tolerance with mycobacteria l  infection is  a wel l -known phenomenon .  The 
best-known example of this i s  with M. leprae in lepromatous leprosy . The 
induction of tolerance with M. leprae has also been demonstrated in  experimental 
s i tuat ions,  where in the mouse the in traperitoneal and intravenous routes of 
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administrat ion lead to to lerance, whi le the intradermal route leads to sensit iza
t ion . 8  In the investigat ion reported here the intradermal route in  man seemed to 
ind uce at least a transient tolerance in  contrast to the finding in mice. 

A dist inctive finding in  this study was the d ifferent behaviour of i ndividuals  of 
the reactor and non-reactor categories (with both Fernandez and M itsuda 
react ions) on repeated lepromin test ing .  These two groups seem to be showing a 
d ifferent immunological responsiveness, and perhaps belong to two different 
populat ions .  The resul ts  here also appear to val idate the conclus ions drawn 
earl ier as  to the points at  which separation of reactor and non-reactor should be 
made . s  

I t  was  found here, regarding the  change of reactor/non-reactor status ,  that  
Fernandez reactivity and M i tsuda reactivity seemed to behave differently with 
repeated lepromin test ing.  Further, the resu l t s  with the in i t ia l  test and with the 
repeated tests seemed to show differing correlat ions with tubercu l in  sensit ivity 
with the two types of lepromin react ivity .  Both lepromin react ions,  though 
evoked by suspensions of k i l led ,  whole M. leprae are said to be aetiological ly 
d ifferent . 9, l o  Fernandez reactivity i s  considered analogous to the tubercu l in  
response l l , I 2 in  M. tuberculosis infect ion;  and the M i tsuda react ion,  to BCG 
vaccinat ion,  in that lepromin itself induces reactivity to i tself  as does the 
latter, 1 3 , 1 4 namely a ' vaccinat ion response . ' 1 

One possible explanat ion for the d ifferences may be that Fernandez and 
M i tsuda reactivity are el icited by d ifferent antigens of M. leprae . Convit  et al. l s  
have shown that i f  the bacteria free supernatant of lepromin was used i n  skin tests, 
i t  prod uces a reactivity identical to the Fernandez reaction of whole lepromin .  On 
the other hand Mi tsuda type reactivity would be induced only by whole bacteria .  
I f  th i s  hypothesis (of  differences of antigens) be  true, then antigens which manifest 
with Fernandez reactivity do not seem to recognize ' tolerance' as clearly, or  at  the 
same leve l ,  that i s  ident ified with M i tsuda react ivi ty .  Also Fernandez reactiv i ty i n  
elici t ing reactiv i ty analogous to that of t h e  tubercul in  type, would only recognize 
pre-exist ing hypersensi t ivi ty of  the latter type, and play no role in inducing the 
lat ter .  
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Summary Data a re  presented on the prevalence of leprosy and  tubercu los is  among 
differen t ethnic groups l iv ing under d ifferent environmenta l  condi t ions in  the 
Mendi dis trict of the B lue N i le Val ley,  Western Ethiopia .  The data are based on a 
c l in ical survey of 1 323 persons ( main  study) ,  represent ing H ighland and M idland 
Oromos as wel l  as M idland and Lowland N i lot ics and on records from the local 
leprosy and tuberculosis  programmes (addit ional  study). I t  i s  concluded that  
cases of leprosy a re rarely found in  the highlands,  whereas prevalences of 53/ 1 000 
and 92/ 1 000, respectively,  were found in two of the Lowland Ni lot ic v i l lages. On 
the other hand,  tuberculosis  is 2-4 t imes more frequent among the H ighland and 
M idland Oromo populat ion ( 1 0- 1 8/ 1 000) than among the M idland and Lowland 
N i lot ics (3-7/ 1 000) .  In addi t ion to the genetic d ifference between the Oromo and 
N i lot ic populat ions,  the higher tempera tures, lower h umidi ty and black soi l  
observed at  the lower a l t i t udes might be of importance for the prevalence of 
mycobacteria l  d i sease. There i s  some evidence of an ongoing leprosy epidemic 
among the previous ly isola ted Lowland N i lo tics, and indicat ions of a tuberculosis  
epidemic start ing after their i ncreased contact wi th  the tuberculosis- i nfested 

H ighland Oromos. 
This paper i s  the first in  a series that  reports on the prevalences of several 

public hea l th  problems in this area, the Blue Ni le  Publ ic Hea l th  Survey ( B N PHS) .  
Hence, some general i nformation i s  provided on the concerned populat ion,  the  
geography and the organizat ion of the pub l ic  hea l th  services i n  the M end i  dis trict . 

I n teractions between M. leprae and related mycobacteriae are important features 
of leprosy epidemiology, and special attent ion has been paid to the possible 
epidemiological antagonism between leprosy a nd tuberculosis .  1-6 BeG vaccina
t ion may provide some protection against leprosy, and crossed immunization has 
also been demonstrated by sk in  tests . I- 1 2 Some studies3 , 5 , 1 2 suggest that the 
relat ive distr ibution of these major human pathogens i s  influenced by ecological 
factors such as a l t i tude, temperature and annual rainfal l  as  well as ethnic 

* Presen t  address: Department of i n fect ious Diseases, U l levaal U niversity H ospi ta l ,  0407 Oslo 
4, Norway. 
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background and density of populat ion . In order to ident ify such factors the 
logica l ta rget for invest igat ions appear to be areas where both tuberculosis  and 
leprosy are preva lent .  

Prel iminary information (Soerensen, 1 . , personal communication) from the 
M endi district of Western Ethiopia indicated that leprosy was defined to the 
lower a l t i tudes, whereas tuberculosis  was mainly found in  the highlands .  The 
present study was in i t iated to provide more rel iable information on the 
distribut ion of leprosy and tuberculos is  among representatives of the M endi 
lowland, midland and highland,  respect ively.  

In addit ion to the scientific value of such studies ,  the i nvestigation was 
requ i red to identify priorit ies within the B lue Nile Public Health Project . 

Materials and methods 

L A N D ,  P E O P L E  A N D  H E A L T H  C A R E  

The M endi District i s  a n  administra t ive uni t  o f  about 1 00,000 inhabitants ( 1 980) 
within Welega, the westernmost region of Ethiopia (Figure I ) . The B lue N i le 
consti tu tes the northern border of the district running north-westwards at  an 
al t i tude of about 700 m. From the river lowlands the country rises towards the 
south up to the main M endi highland plateau ,  about 1 700 m above sea level . I n  
the middle o f  the s lopes, a t  an  a l t i tude o f  about 1 200 m,  are the flat plains of 
Dalat i , here cal led the midlands .  

The lowlands are an extension of the Sudanese savannah with some forest 
gal leries in the h i l l sides .  \ 3 The soil i s  black and ferti le,  the mean temperature is 
high and during the dry season maximum temperatures of  40-45°C are common .  
Mean annual  precipitat ion i s  800- 1 000 mm. 1 3  There are no complete meteorolo
gical data avai lable from this outpost a rea . 

The main inhabitants are hoe-cul tivat ing N ilot ic tr ibes l iv ing i n  v i l lages of 
sma l l  bamboo huts .  Each fami ly owns several huts  which vary i n  s ize from 4 to 
30 m2, with an  average of about 1 5  m2 . An  average of 5 people sleep in each hu t .  

Hens  and  goats are common, but  cattle scarce d ue to zoonotic t rypanosomia
s is .  Meat from hunting i s  sometimes added to the diet ,  which otherwise i s  based 
on fermented porridge of sorghum with a spiced vegetable sauce . 

There i s  widespread socia l  contact between the N ilot ic v i l lages. Around the 
major  lowland v i l lage of Sirba l ives the previously very i so lated Saysay tribe of 
the Ni lotic Gumuz people I 3 , 1 4, i n  this  survey cal led the Lowland Ni lotics .  

The highlands of the Mendi d istrict are mainly eroded mountain savannah 
with vu lcanic red soi l  of low ferti l i ty .  1 3  In 1 984 the average maximum temperature 
was 28 ' 7°C and the average min imum temperature 1 5 ·0°C .  The total annual  
precipitat ion in  the same year was 1 · 754 mm, mainly fa l l ing from Apri l  to  
October. 
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The main inhabitants are plough-cult ivat ing Oromo people of Cushit ic 
origin . 1 3 , I S  They l ive in  cl usters of houses made of dried mud. The average fami ly 
consists  of about 1 0  members . I n  most cases each fami ly owns on ly one house 
approximately 1 5  to 45 m2, usual ly with more than one room . 

The main staple food consists ofa fermented pancake of teff (a  smal l ,  iron-rich 
crop exclusively found in Ethiopia) or maize with a spiced sauce of vegetables .  
M eat i s  eaten occasional ly .  The Oromos keep catt le,  sheep and hens,  but do not 
hunt  or fish .  

There i s  only occasional socia l  contact between v i l lages .  The H ighland 
Oromos l ive permanently i n  the highlands, while the M idland Oromos leave their 
original  highland vi l lages for about 6 months yearly to  do farming at the lower 
a l t i tudes around Dalat i .  

The midlands derive geographical and populat ion characterist ics from both 
areas .  The area is  relat ively hot with maximum temperatures between 30 and 
40°C .  Complete meterological detai l s  are not avai lable, but dai ly registrat ions 
have now been started . In 1 984 the total recorded precipitat ion was 1, 340 mm . 
The soi l  is fert i le ,  changing from red to black . The original i nhabitants are 
N i lotics of the Bertha group ( M idland N i lotics), d iffering from the lowland 
Gumuz groups mainly by language . 1 3 , 1 6 I n  addi t ion ,  a considerable number of 
M idland Oromos stayed in  the midlands at the time of investigat ion .  

Communication . The roads i n  the area are scarce . Between Mendi and Dalati  
there i s  a track passable by 4-wheel drive vehicles .  At the t ime of the survey 
further travel had to be by foot or mule .  Since 1 982 4-wheel drive cars may pass 
from Dalati to Si rba during the dry season.  

The heal th services of the d istrict are coordinated from the Mendi cl inic or 
health centre,  which is  staffed with I physician ,  2 nurses and 4-6 health assistants .  
The physician supervises a publ ic heal th team consist ing of I nurse, I heal th 
assistant and I epidemiology worker. I n  addit ion to the community health 
activi ties offered by this team,  permanent health service i s  provided in ' the 
lowlands by 2-3 heal th workers at the small cl inic i n  Dalat i . The primary hea l th 
care in  the vi l lages i s  to an  i ncreasing extent given by community health agents 
and t radit ional  birth attendants who receive short tra in ing courses .  

M A I N  S T U D Y  P O P U L A T I O N  

The total population o f  the Mendi district i s  approximately 1 00,000 of whom the 
lowland,  midland and highland represent 5, 5, and 90% respectively .  The choice 
of study populat ion was made primari ly to cover ethnic and cul tural groups 
typical of the respective a l t i tude and not to give representative samples of the 
whole d istrict . A l so access ibi l i ty to the vi l lages and the att itude of v i l lage elders 
upon a prel iminary request of cooperat ion influenced the decis ion . 

I n  M ay 1 982,  1 , 323 persons were examined for cl inical  and/or  laboratory 
evidence of selected infectious  d iseases and malnutr i t ion .  The survey populat ion 
was distributed by ethnic origin and a l t i tude of settlement as  fol lows:  
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a, 393 H ighland Oromos from Gombi ( 1 700 m) ;  b, 455  M idland Oromos from 
Dalat i  ( 1 200 m); c, 1 93 M idland Ni lotics from Dalat i  ( 1 200 m); and d ,  282 
Lowland Ni lotics from Si rba ( 700 m) .  

Local elders and teachers ensured that every household member attended, once 
the head of the fami ly had agreed . I n  the vi l lages approached, the percentage of 
participation averaged 3 5 %  (20-50% ) .  The age and sex distribut ion of the 1 323 
persons examined is  g iven in  Figure 2 .  Except for some overrepresentat ion of 
persons (mostly females) aged 30-40; and chi ldren (mostly boys) below the age of 
1 0, the survey populat ion pyramid i s  s imi lar to that of the total populat ion of the 
district . 

The resu l t s  of the leprosy and tuberculosis i nvestigat ion wi l l  be given here, 
while the prevalence of intesti na l  parasites, onchocerciasis ,  trachoma,  malaria 
and maln utr i t ion wi l l  be reported elsewhere .  
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A D D I T I O N A L  S T U D Y  P O P U L A TI O N  

All  patients a l ready regi stered i n  current leprosy and tubercu losis  programmes of 
the Mendi  dis trict were incl uded in th i s  study.  Beca use both st udies were made in 
the same geographical a rea, there was some accidental  overlapping of the main 
and the addit ional  study populat ion,  which wi l l  be commented on later .  

D I A G N O S I S  A N D  C L A S S I F I C A T I O N  

W e  adopted the procedures for diagnosis and classificat ion that had s o  far been 
used in the local programmes, which conform to what is tradit ional ly used in  
rural work  with l imited diagnostic resources .  

Leprosy. The diagnosis  was based on cl inical examinat ion,  supplemented by 
sk in smears for microscopy of possible acid-fast baci l l i .  Skin smear negative cases 
with one or a few hypopigmented macu les without any impairment of sensation 
and without nerve enlargement were class i fied as i ndeterminate.  Paucibaci l lary 
patients with impaired sensat ion of lesions and/or enla rged nerves but  without 
major  seq uelae were l i sted as  tuberculoid cases . Al l  cases showing seq uelae from 
neurit is  were grouped as borderl ine .  A few treated ini t ia l ly as mul t ibaci l lary 
patients might have been inc luded in  this group.  As lepromatous leprosy were 
diagnosed those with mu lt ibaci l lary involvement of the sk in with or without 
nodulat ion . 

Tuberculosis .  The diagnosis was primari ly given to cases of sputum positive 
pulmonary tuberculos is .  However, this d iagnostic group also incl uded pulmon
ary and extrapulmonary cases, especia l ly chi ldren, with typical chronic symp
toms that responded to tubercu lostatics but not to conventional antibiot ics .  

Reliability of diagnosis .  Before the s tudy started the author evaluated the 
rel iabi l i ty of the diagnoses of leprosy and tubercu losis made by the experienced 
nurses and health assistants .  For this purpose we thoroughly reviewed the records 
of the exist ing leprosy and tuberculos is  programmes for the years 1 980 and 1 98 1  
according to the above-mentioned diagnostic criteria .  F ifty per cent of the leprosy 
patients were visi ted at home and re-examined, while the majority of the 
tuberculosis patients were re-examined in the c l in ics .  

Results 

M A I N  S T U D Y  

I n  Table 1 the leprosy resu l t s  are summarized . O f  the total 2 3  cases ( 1 7  j l  000) ,  1 6  
were a l ready under treatment, whi le 7 were new cases . Among the H ighland and 
M idland Oromos we found prevalence rates of 3 and 9 per 1 000, respectively .  On 
the other hand, the respective prevalence rates of M idland and Lowland Ni lotics 
were 1 6  and 53  per 1 000 . 

Among the Lowland Ni lotics 3 new leprosy cases were diagnosed, whi le the 3 
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Table 1 .  Main  study.  Dis tr ibut ion of leprosy cases i n  the Mendi d i str ict  according to a l t i t ude 
and ethnic group 

Total 

Populat ion Itl detcrm . Tuberculoid Border l ine Lepromatous ( Prev .  ra tel  I 000) 

H ighland Oromos a a a I ( 3 ) 

(n = 393)  
M idland Oromos 3 a a 4 (9) 

(n = 455) 
M id land Ni lo tics a 3 ( 1 6) 

(11 = 1 93 )  
Lowland N i lot ics 5 9 a 1 5  ( 53 )  

(n  = 282) 

Total  6 5 I I  23  ( 1 7) 
(11 = 1 323 )  

patients found among the M idland N i lot ics were a l ready under t reatment .  The 
tuberculoid end of the spectrum represented 48 % of the total number of leprosy 
patients found in  the survey . 

Table 2 shows the distr ibut ion of suspected and proven t uberculosis  cases 
found during the survey . Of total ly 1 323  people examined , 74 (56/ 1 000) were 
suspected of tuberculos is  on c l in ical  grounds.  Of these 38  ( 5 1 % )  came for further 
examinat ion in  one of the clinics. Seventeen of these were proven to have 
tuberculosis  by sputum microscopy or cure by tuberculostatic t reatment .  Of the 
1 7  proven cases 6 had previously recognized tuberculosis ,  3 were on treatment 
whi le 3 were defau l ters . Table 2 a lso demonstra tes the high prevalence of 
tubercu losis among the Oromos of the higher a l t i tudes. While only I of the 1 93 

Table 2. Main  s tudy .  Distr ibut ion of suspected and proven 
tuberculos is  in the Mendi  d is t rict accord ing to a l t i tude and ethnic 
group 

Suspected Proven 
Number tuberculosis  tuberculos is  

Populat ion examined ( Prev . ra tel I 000) ( Prev . rate/ I 000) 

H ighland Oromos 393 44 ( 1 1 2) 7 ( 1 8) 
M idland Oromos 455 20 (44) 7 ( 1 5) 
M idland N i lot ics 1 93 8 (4 1 )  I ( 5 )  

Lowland Ni lot ic 282 2 (7)  2 (7)  

Total 1 323 74 ( 56) 1 7  ( 1 3 ) 
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M id land Ni lot ics (5/ 1 000) and 2 of the 282 Lowland N i lotics (7/ 1 000) had 
tu bercu losis ,  7 of 393 H ighland Oromos ( 1 8/ I 000) and 7 of 455 M idland Oromos 
( 1 5 / 1  000) were found to su ffer from this disease. 

A D D I T I O N A L  S T U D Y  

While only I leprosy patient was registered i n  the highland,  1 05 were registered a t  
the  Dalat i  cl inic,  serving midland and lowland populat ion . Of these 1 05 ,  50 were 
re-examined by the author, and a l l  had their diagnosis confirmed . Four had 
indeterminate, 22 tuberculoid,  22 borderl ine and 2 lepromatous leprosy , wh ich 
gives a type prevalence at the tuberculoid end of the spectrum ( indeterminate p lus  
tuberculoid cases) of 52 % .  Of these 50, 34 claimed to have got the i r  firs t  patch 
above 30 years of age .  In 1 4  of the 50 patients a total of 24 sequelae were 
registered , including infected wounds on hands (3 )  and feet (3 ) ,  loss of fingers (8 )  
and toes (2 ) ,  clawhand ( 3 )  and other muscle atrophy of hand (3 ) ,  lagophtalmos 
(2 ) .  

The majority (94) of the  1 06 leprosy patients registered in  the  to ta l  district 
inhabited six midland or lowland v i l lages ( see Figure I )  with a total populat ion of 
2405 ,  which gives a prevalence rate of 39 per 1 000. Table 3 shows the distr ibut ion 
of cases on these s ix v i l lages . For three of the v i l lages i n  the far lowland, Sirba 
Abaya, Boka Wau and Abagole K useru, the very high prevalences of 53 ,  73 and 
92 per thousand respectively, were found . 

Table 3. Addit ional  s tudy.  Distr ibut ion of leprosy pat ients on 
s ix  hyperendemic N i lot ic v i l lages i n  the Blue N i le Val ley 
accord ing to the local leprosy and tuberculosis  control  pro
grammes of the Mendi d is trict  

N u mber 01'* N umber of Prevalence rate 

V i l l age i nhabitants  leprosy cases per thousand 

Si rba Abaya 759 40 53  

Abagole K useru 272 25  92 

Boka Wau 220t 1 6  73  
Berkasa Mercha 407 7 1 7  

U rungu 235 4 1 7  
Dalat i  5 1 2  2 4 

Total 2405 94 39 

* Figures obtained from the official d is trict  registrat ion 

for 1 980.  
t Because the figure for Boka Wau was lacki ng i n  the 

register, the n umber of i nhabitants  was calculated from the 
number of  houses (44) m ul t ip l ied by 5 .  
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I n  Table 4 the prevalence rates for both leprosy and tuberculosis are 
summarized for the different parts of the Mendi distric t .  Of the I I  leprosy patients 
registered outside the s ix hyperendemic v i l lages , 5 were Oromos and 6 were 
N i lotics, a l l  l iv ing in  the midland or lowland area . 

Only 6 tuberculosis patients were found among the 2405 inhabitants of the s ix 
leprosy dominated vi l lages (3/  I 000) .  By contrast 7 1  of 5557  ( 1 3/ I 000) and 1 0  of 
1 024 ( 1 0/ 1 000) inhabitants of the highland towns of Mendi and Ki l tu  Kara 
respectively, were regis tered as tuberculosis patients under treatment .  Among the 
remaining rural M endi district population of 935 1 3  a total  of 236 cases of 
tuberculosis  were registered (3/ 1 000) . 

Table 4. Addit ional  s tudy.  Preva lence rates for leprosy and t u berculosis in  
different  pa rts of M endi dis t rict according to the local leprosy and 
t u bercu losis control programme 

N umber of Number of 
Number of'" leprosy cases tubercu losis cases 

Area inhabitants ( Prev . ra tel I 000) ( Prev .  ra tel I 000) 

Six mid- and lowland 
Ni lotic v i l lages 2,405 94 ( 39)  6 ( 3 )  

Mendi Town 5 ,557  I ( - ) 7 1  ( 1 3 ) 

K i l t u  Kara Town 1 ,024 o ( - ) 1 0  ( 1 0) 

Remain ing dis trict 93 ,5 1 3  I I  ( - ) 236 ( 3 )  

Total 1 02,499 1 06 ( I )  323  ( 3 )  

* Figures obtained from the official Mendi d is trict registration for 

1 980 .  

Discussion 

I n  Ethiopia at large the estimated average prevalence rate for leprosy is 1 0/ 1 000, 
and the h ighest local rates so far publ ished (25-49/ I 000) are from the highlands of 
Gojjam north of WeI ega . 1 3  Systematic review of the records  of the current leprosy 
programme (addi tional  study popu lat ion) clearly indicated a difference in  the 
prevalence of leprosy between the highland and lowland popUlations of the 
Mendi district . Among the highland Oromos leprosy was very rare (0 ·2/ 1 000) 
whi le an average prevalence rate of 39/ 1 000 was found in six of the Ni lotic 
lowland v i l lages. I n  fact,  rates as high as 53/ 1 000, 73/ 1 000 and 92/ 1 000 were 
calculated for three of the most affected v i l lages in the lowlands .  Our 
investigat ion of the main study population confirmed that leprosy i s  now 
common among the lowland N ilotics with an average rate est imated at  53/ 1 000, 
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which is far above the prevalence ( 5/ 1 000) found by Ful lar  Torrey in 1 966 . 1 7 
M oreover, 4 of  the 5 cases found among the 848 Oromos were classified as 
indeterminate leprosy, which remains a rather inconcl usive diagnosi s .  The low 
prevalence rate of leprosy in  the gen uine highland populat ion is  fu rther 
underl ined by the fact that 5 out of the 6 Oromos incl uded in the control 
programme l ived in the midlands most of the year. 

The average prevalence of tubercu losis i n  Ethiopia has been estima ted at 1 % , 
a l though rates up to 5 %  have been recorded . 1 3  I n  the Mendi c l in ic, serving mainly 
a populat ion of about 1 00,000 inhabitants ,  an average of 50- 1 00 new sputum 
posit ive cases are d iagnosed annual ly .  According to experiences from s imi lar 
programmes this  corresponds to an  annual  incidence rate of tuberculos is  of I % . 1 8  

D ue to the l imitat ions of this laboratory technique,  insufficient medical coverage 
and a high defau lter rate, the true prevalence of tubercu losis i n  the M endi district 
i s  certainly much higher. I n terest ingly,  the distribut ion of tubercu losis with in the 
district d iffered sharply from that of leprosy: among the lowland Ni lotics the 
preva lence of tuberculos is  was estimated at 3-7/ 1 000 whereas the corresponding 
rate among the Oromos of the highlands was 1 0- 1 8/ 1 000. S imi lar d ifferences 
between lowland and highland areas as  regards the prevalence of tubercu losis  
have been reported from Eri threa . 1 9 On the other hand Reynolds2o i n  1 963 found 
very high rates of c l in ical tuberculosis  and skin reactivity among Ni lotic Annuak 
people of Gambela , a lowland area of South Western Ethiopia .  

Prevalence rates may vary considerably according to populat ion density, a s  
reported from South Western Ethiopia . 2 1 However, the  clearly sign ificant 
d ifference between the prevalence observed in the s ix N i lotic midland and 
lowland v i l lages (3/ 1 000) and that of Mendi town ( 1 3/ 1 000) i s  not easi ly explained 
by factors such as density of housing or socia l  and cu l tura l  habits .  Also, the 
medical services del ivered by local c l inics are available to the same extent in 
Dalat i/S irba and in  the Mendi town. On the other hand the very low prevalence 
found in the remaining district might simply reflect insufficient medical coverage 
in  the remote areas .  

The previous distr ibut ion of mycobacterial d iseases in the Mendi district 
could possibly have been a consequence of immunological in terplay between 
leprosy and tuberculosis  a's well as  d ifferences in a l t i t ude, temperature,  annual  
rainfa l l ,  soi l characteristics and ethnic background . I- 1 2 Our  survey, however, has 
disclosed a more complex pattern : in  the highlands ,  a previously endemic 
s i tuat ion for leprosy now seems to be overshadowed by the high tuberculosis  
prevalence .  Furthermore, among the lowland Ni lo tics, there i s  evidence of an 
ongoing leprosy epidemic22-26 and indications of a start l ing increase i n  tuberculo
sis prevalence compared to the absence of th is  d isease found i n  1 966. 1 7 Thus,  if  
natura l  in terplay between mycobacteria plays a role ,  i t  certa in ly does not seem to 
be a static feature of mycobacterial epidemiology . 25 M ore l ikely, the occasional 
introduction of one of these diseases into rather isolated populat ions may explain 
the uneven distr ibut ion of mycobacterial d i seases . 22-25 Thus ,  the apparent rapid 
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increase of tuberculosis among lowland Ni lotics may simply be explained by 
increasing contact of this  tradit ional ly isolated population with the highland 
Oromos, where tuberculosis  i s  widespread . 

Large field tr ia ls evaluating the protect ive effect of BCG against leprosy and 
tuberculos is  have shown conflicting resu l ts . 27 28 Repeated surveys using tubercu
l in and lepromin sk in testing,29-32 fol lowed by appropriate examinat ion and, i f  
req uired , treatment of posit ive cases, might  therefore be more effective in the 
control of tuberculos is  and leprosy than the BCG vaccination programme 
a lready launched in parts of this area . 

Acknowledgments 

The national and regional departments of leprosy and tuberculosis  control of the 
Ethiopian M inistry of Health and the Armauer Hansen Research I nst i tute are 
acknowledged for their encouragement and help during the survey period . I also 
want to thank Professor B Bjorvatn (Oslo/Bergen) ,  Dr G Bj une (Addis Ababa/ 
Oslo),  Professor M Harboe (Oslo) and Professor 0 Aalen (Oslo) for valuable 
suggestions in  the planning and for the manuscript .  

Last ,  but  not least, my appreciat ion goes to the medical personnel of the 
Mendi district who made the survey possible. 

References 

I Chaussinand R. Tuberculose et  lepre, maladies an tagoniques .  lnt J Lepr, 1 948;  1 6: 43 1 -8 . 
2 Fernandez J M M .  Leprosy and tuberculos is .  A MA A rch Derm, 1 957 ;  75: 1 0 1 -6 . 
) F ine P. Leprosy and tuberculosi s-an epidemiological comparison .  Tubercle, 1 984; 65: 1 37-53 . 
4 Grounds JG.  Leprosy and t uberculosis :  A statist ical relat ion i n  South Nyanza, Kenya.  J trop 

Med Hyg, 1 964; 67: 1 3-5 .  
5 H un ter JM, Thomas MO. H ypothesis of leprosy, tuberculosis  and urbanization i n  A frica. Soc 

Sci Med, 1 984; 1 9: 27-5 7 . 
6 Nelson GS .  Leprosy i n  the West N i le Dis trict of Uganda: An epidemiological study wi th  special  

reference to the distr ibut ion o f leprosy i n  Africa Trans Roy Soc trop Med Hyg, 1 958 ;  52: 1 76-
8 5 .  

1 Cast ro N O .  Sensi t izat ion to lepromin  ind uced experimental ly w i t h  BCG . ln t J Lepr, 1 952 ;  20: 

22 1 -8 .  
8 Davey T F ,  D rewett S E .  Tubercu l in  a n d  lepromi n  sens ibi l i ty  in  E .  Nigeria .  Lepr Rev,  1 958 ;  29: 

8 1 - 1 0 1 .  
9 H ale J H ,  M oleworth B D ,  Grove-Whi te RJ,  Sambamurth i  C M ,  R ussell DA . The relat ionship 

and s ignificance of mantoux and lepromin react ions i n  leprosy. lnt J Lepr, 1 955 ;  23: 1 39-47.  
1 0 Leiker DL. Studies on lepromi n  test . ln l J Lepr, 1 96 1 ;  29: 488-9 5 .  
I I  M ui r  E .  Relat ionship of  leprosy a n d  tuberculos is .  Lepr Rev, 1 957 ;  28: 1 1 -9 . 
1 2 I rgens LM. Leprosy i n  Norway. Lepr Rev, 1 980; (Supp! .  1 ) , 5 1 :  1 - 1 30.  
I )  Schaller K F, K uls  W .  Ethiopia .  A Geomedical Monograph.  Berl i n , Heidelberg, New York : 

Springer Verlag, 1 972 .  



1 40 S G Gundersen 

14 I rwi n L. Some notes on Saysay cu l ture .  J Ethiop Stud, 1 968;  6: 1 3 1 -9 . 
1 5 Ferguson CA.  The Ethiopian language area . J Elhiop Stud, 1 970; 8: 67-80 . 
16 U nseth P. Unpubl ished report . 1 984. 
1 7  Ful ler Torrey E .  A medical su rvey of the Saysay people i n  the Bl ue N i le Gorge. Ethiop Med J, 

1 966; 1 5: 1 5 5-9. 
1 8  Styblo K. The present epidemiological s ituation of tuberculosis  in  developing countries .  W H O/ 

TB/82 . 1 3 5 ,  1 982 .  
1 9  Perry A .  Tuberculos is  i n  Eri t rea . Ethiop Med J,  1 963;  2: 3 1 -5 .  
20 Reynolds D .  The tuberculos is  pro� lem i n  Gambela Distr ict ,  I l l ubabor Province.  Elhiop Med J, 

1 963 ;  2: 36-8 .  
2 1  Ful ler G K ,  Gemeda N, Fu l ler D,  Demerest V .  A tubercu l in  sk in  test  survey i n  Southwestern 

Eth iopia .  Trop Geogr Med, 1 979; 3 1 :  365-73 . 
22 Davey T F .  Decl ine of  leprosy in a group of  N i gerian v i l lages between 1 94 1  and 1 956 .  In ! J Lepr, 

1 957 ;  25: 329--44. 
23 Davey TF,  Ross C M . Leprosy: A changing s i tuat ion i n  Eastern N igeria .  Bril Med J, 1 956; 2: 65-

8 .  
24 Leiker D L .  Epidemio logical a n d  immunological surveys i n  Netherlands N e w  G uinea.  Lepr Rev, 

1 960; J l :  24 1 -59 . 
25 Ski nsnes O K .  I m m uno-epidemiology of leprosy . Editoria l .  In l J Lepr, 1 975 ;  43: 1 45-8 .  
26 Wade H W ,  Ledowsky V .  The leprosy epidemic at Nauru :  A review w i t h  data on status since 

1 93 7 .  Inl J Lepr, 1 952 ;  20: 1 -29 . 
27 Editoria l .  BCG: Bad news from I nd ia .  Lancel, 1 980; I :  73--4. 
28 Noordeen S K ,  Sansarricq H. Immun izat ion against  leprosy: progress and prospects .  Bull WHO, 

1 984; 62: 1 -6 .  
2 9  Pau l  RC, Stanford J L . M ult iple sk in  testing  i n  leprosy . J Hyg Camb, 1 975 ;  7 5 :  57-68 .  
3 0  Shield M J ,  Stanford J L ,  Pau l  RC .  M ult iple sk in  test ing of  tuberculosis  patients wi th  a range of 

new tubercu l ins ,  and a comparison wi th  leprosy and M ycobacter ium ulcerans infect ions .  J 

Hyg Camb, 1 977 ;  78: 3 3 1 --48 .  
3 1  Stanford J L ,  Nye PM , Rook GA W,  Samuel N ,  Fa irbank A .  A prel im inary investigat ion o f  

responsiveness or  otherwise of  patients a n d  staff o f  a leprosy hospital  t o  groups of shared o r  
species specific ant igens of  mycobacteria .  Lepr Rev, 1 98 1 ;  52: 32 1 -7 . 

32 Stanford J L .  Sk in  test ing with mycobacterial  reagents i n  leprosy. Tubercle, 1 984; 65� 63-74. 



Introduction 

Lepr Rev ( 1 987 )  58, 1 4 1 - 1 48 

A inulticentre evaluation of a questionnaire 

to assess ability in the diagnosis of leprosy 

w C S S M I T H  
Cardiovascular Epidemiology Unit,  Ninewells Hospital and Medical 
School, Dundee D D I  9S Y, UK 

Accepted for publication I I  September 1 986 

Summary Case finding i n  leprosy control programmes is  dependent on the abi l i ty  
of field staff in  the diagnosis  of leprosy. However assessment  of th is  ab i l i ty  i n  field 
circumstances i s  difficult and t ime consuming .  In this study 20 case histories i n  the 
form ofa q uestionnaire i s  eva luated as a tool to assess abi l i ty  to i n terpret the signs 
and symptoms of leprosy . The study incl uded field workers of d ifferent grades and 
d iffering experience from 6 cent res i n  I nd ia .  The val idity of this method is  shown 
by the better performance by the h igher grades of staff and the corre lat ion of  
performance wi th  experience. The use  of case h is tories in th i s  way i s  a usefu l  
educat ional  tool ;  i t  can also b e  used to ident i fy indiv idual  members w i t h  major 
difficul t ies i n  the d iagnosis of leprosy and to ident i fy part icu lar  cases which 

presen t  more general diagnostic problems. 

In most leprosy control programmes case finding is  undertaken by paramedical 
or basic heal th workers by populat ion screening .  The diagnosis of leprosy in the 
field is  based on i l l ic i t ing cl inical signs and symptoms; laboratory investigat ions 
such as sk in-smear examinat ion or histopathology play a confirmatory role at  a 
la ter stage if at a l l .  The cl inical diagnosis made by the paramedical staff is then 
usual ly confirmed by a more senior supervisor or medical officer before active 
chemotherapy i s  in i t iated . 

This approach to case detection uses standard screening methodology and i t  is  
thus appropriate to apply screening criteria I to assess the detection of leprosy in  
control programmes. The paramedical s taff perform the  standard screening test 
while the senior staff act as  the standard and valid diagnostic tes t .  Thus the 
screening examination can be assessed for specificity, sensit ivity and overal l  
agreement .  The  re-examinat ion by senior staff of cases posit ive by  the  screening 
examination gives an est imate of the false posit ives .  However to est imate the 
numbers of false negatives i t  requires the senior  staff to repeat the populat ion 
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screening at a s imi lar point  in  t ime but independent from the paramedical 
workers examination ,  this has been undertaken in  special  su rveys and it  has been 
suggested that 5- 1 0% of the popu lat ion be regularly resurveyed . 2 Such re
exami nation is costly and programme di rectors may not be convinced of their 
necess ity .  

The whole proced ure of populat ion screening i s  complex, i t  i s  dependent on 
community co-operat ion,  a high level of coverage, the abi l i ty to conduct a fu l l  
examination in a good l ight  under difficult c ircumstances, and the  expert ise to  
interpret the findings in  making a diagnostic decision .  I t  is ,  however, possible to 
identify parts of the process and assess these rapidly and inexpensively in 
isolation .  Such methods can detect problems and be part of qual i ty assurance in 
leprosy control  work as well as contributing to the ongoing in-service tra in ing of 
field staff in  leprosy control programmes. 

I n  this study the efficacy of a simple quest ionnaire to assess the abil i ty of 
leprosy control  programme staff to interpret c l inical findings in  the d iagnosis of 
leprosy is eval uated . The val idity of the tool is  assessed by examining the resul ts  
from different programmes with staff of different grades and levels of experience . 

Methods 

Twenty case histories of typical problems encountered in case detect ion in a 
leprosy control programme were prepared . These twenty were chosen to 
represent common problems and are therefore not necessari ly typical of all 
suspected cases . The 20 case histories are given i n  the Appendix along with the 
standard answers used in  the analysis .  Each member of the field staff reads each 
history and then wri tes down his diagnosis as one of three categories, affected , not 
affected or  suspected , as is  the standard method in populat ion screening.  

Copies of the 20 case h istories were completed i ndependently by the field staff 
of 6 different leprosy control  programmes throughout I ndia and by paramedical 
workers undergoing init ial  tra ining .  A set of 'correct' answers were prepared and 
each worker's responses were compared with this  standard . The agreement 
between the field w.orker and the standard is expressed as a percentage of a l l  cases. 
The number of cases considered suspects i s  presented as a percentage of all the 
cases . Cases considered affected by the field worker and not affected by the 
standard are described as false posi t ives and are expressed as a percentage of a l l  
diagnosed not affected by the standard .  Similar ly false negatives were those 
considered unaffected by the field worker but affected by the standard . The 
performance of each worker was thus assessed for overal l  agreement, the 
proportion of suspects, false posit ives and fa lse negatives. 

The standard answers used in  the analysis have been compared with the 
majority answer. Difficulty and discriminat ion indices have also been calculated 
for each of the 20 cases based on the findings .  
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Table I .  Performance of the s ix cen t res 

N umber of Agreement Suspects False False 
Cent re staff (%) (%) negat ives posi t ives 

I 1 4  53 3 1  8 · 3  1 1 -4 
2 26 48 32 1 2 · 2  1 5 -4 
3 7 62 27 4·8 1 1 -4 
4 I I  56 30 4· 5 5 -4  
5 1 7  55  34 1 0 · 8  8 ·2 
6 9 55  36  1 1 · 2 1 1 · 2 

Total 84 53 3 1  9 · 5  1 1 · 2  

Table 2 .  Performa nce in  the  4 grades of staff 

N umber of  Agreement Suspects False False 
Grade staff (%) (%) negat ives positives 

Trainees 2 1  46 29 1 1 · 8 1 8 ·0  
Paramedica l workers 5 1  54 32 9 · 5  1 1 ·0 
Non-medical supervisors 6 67 26 0 0 
M edical officers 6 62 34 1 1 · 2 0 

Total 84 53 3 1  9 ·5  1 1 · 2  

Results 

The 20 case histories were completed by 84 field workers from 6 centres including 
2 1  trainee paramedical workers,  5 1  tra ined paramedical workers (PM W),  6 non
medical supervisors (N M S) and 6 medical officers (MO).  The resul ts  from each 
centre are shown in Table 1 .  The pattern in  each centre i s  s imi lar .  Centre 2 
contained the 2 1  trainees and thus had the lowest agreement and h ighest 
percentage of false negat ives and positives. Each centre was a mixture of staff of 
differing grades and of d ifferent experience. 

The performance of the 4 grades of staff is shown in Table 2. The performance 
of trainee paramedical workers when compared with the standard shows the least 
agreement and the most false d iagnoses. The performance of the supervisors and 
medical officers i s  better than that of the paramedical workers. The effect of 
experience in  the field of leprosy on performance is  assessed in  Table 3.  Five 
participants fai led to give detai ls of their experience. There i s  a general t rend of 



1 44 w e  S Smith 

Table 3. Performance and years of  experience 

Experience N umber of Agreement Suspects False False 

i n  years staff (%) (%) negatives posi t ives 

0 22 47 32 1 2 ·2  1 7 · 2  

7 62 35 7 · 2  5 · 8 

2 1 8  52 34 1 3 ·0  1 2 ·2  

3 1 5  54 3 1  6 · 7  8 · 0  

> 3  1 7  6 1  29 6 -0  3 · 6 

Total  79 54 32 9 · 5 1 0 -4 

(5 fai led to give deta i l s  of their  experience) 

1 6  
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Figure I .  The  dis tr ibut ion o(  the  agreement wi th  the  standard for the  84 part ic ipants .  

improved performance with increasing years of  experience . The correlat ion 
coefficient of experience against  agreement (r = + 0 ·4) and experience against 
fal se posit ives (r = - O'  3 )  are both statistical ly  s ignificant (p < 0 ·05 ) .  

Each participant's response was  assessed for serious deviat ion from the 
standard . Serious deviat ion was considered as any one of the fol lowing 6 
parameters; fai lure to detect half  the true posit ives or  ha lf  the true negatives, more 
than I fal se negative or  fal se positive, agreement i n  less than 8 of the 20 cases , and 
1 0  or more suspects .  Serious deviat ions from the standard were detected in 29 
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individuals ,  1 4  of whom were trainees. Ten of the remaining I S  had one deviat ion,  
2 had two deviat ions,  2 had three deviat ions and one had S deviat ions .  

The distr ibution of the agreement with the standard for each of the 84 
participants approximates to normal ( Figure I ) . From this distr ibut ion i t  i s  
possible to identify the characteristics of those with high (6S % or more )  and low 
(40% or less) scores .  The 1 4  with low scores included 9 t ra inee PMWs and S 
trained PMWs (2 ' S years average experience) .  The 1 8  with high score included I 
trainee PMW, 7 trained PM Ws ( S ' S  years average experience) ,  a l l  6 of the N M Ss 
and 4 out  of the 6 M Os .  

The  standard answers were compared w i th  the  majority answer for each of the 
20 quest ions .  There was agreement in a l l  but 3 questions (4, 1 0  and 1 9) where in 
each case the standard was ' suspect' but the majority went for ' unaffected ' .  A 
d ifficul ty index was calculated for each question based on the lack of agreement 
between the 84 participants;  where less than SO% agreed on the answer i t  was 
classed difficult  and where more than 80% agreed on the answer i t  was classed as 
easy. Using this  method, 6 quest ions were assessed as difficult  ( 1 , 8 , 9 , 1 2 , 1 4  and 
20) and 3 were classed as easy (3,  6 and I S ) .  Each question was then assessed by a 
d iscriminat ion index based on the proport ion of participants giving either fa lse 
posi t ive or fa lse negative diagnoses . Using this index there were 3 questions where 
more than 1 0% gave false posi t ive answers (S ,  7 and 20) and 2 where more than 
1 0 %  gave fa l se negat ive answers ( 1 3  and 1 8 ) .  

Discussion 

The analyses of the resul ts  of th is  mu lticentre evaluat ion of 20 case h istories as a 
method of assessing abi l i ty in  the diagnosis of leprosy show a consistency in  the 
responses.  The val idity of  this  method of assessment is confirmed by the better 
performance, across a number of parameters, of the higher grades of staff and 
those with more experience . This pattern exists for the overal l  agreement with the 
standard responses as  wel l  as the number of false negatives and false posit ives .  
Further, as would be expected in  any val id assessment,  those in training had the 
poorest resul ts  for a l l  the measures. 

The group with the lowest scores includes, a long with the trainees, S trained 
PMWs who have low scores and a number of serious deviat ions from the 
standard . This abi l i ty to identify field staff in service who have problems in the 
diagnosis of leprosy i s  an important feat ure of this case history method . The 
responses to the q uest ions have also been used to identify problem areas .  Early 
lesions in  chi ldren seem to presen t  a common difficulty;  variat ion i n  the response 
to such cases would lead to apparent d ifferences in the leprosy prevalence 
amongst chi ldren in d ifferent regions .  The discriminat ion index is usefu l  in  
ident ifying important problems, such as case history No .  1 3 , which the  majori ty 
diagnosed as leprosy but  more than 1 0% passed over as unaffected ; and those 
with any sk in  such as case No .  S w here more than 1 0% diagnosed as leprosy . 
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The need for operat ional research in leprosy control programmes has been 
wel l recognized for many years . 3 ,4 However there are only a few reports of such 
work bei ng undertaken . 5 ,6 Perhaps the main reasons for this gap in field work is 
that such work is  extremely laborious  and directors of field work are apprehensive 
about gett ing into this  area in  fear  of what may be uncovered . This s t udy suggests  
a simple and inexpensive method of approaching the problem by picking out  one 
part icular aspect of leprosy control work and assessing i t  in isola t ion .  A good 
performance with this method dqes not imply that there are no problems but  a 
poor performance does s ignify that serious  problems do exist which deserve 
further examinat ion .  

These case histories can  a l so  be  used as a method of in-service train ing by 
stimulat ing d iscussion between s taff in these d ifficu l t  areas .  I n-service training or 
any teaching programme could also be assessed by repeat ing the case his tories on 
the same group a t  a later stage. New series of case histories could also be compi led 
and used in  a s imi lar way. Use of the case histories may a lso help to  convince 
programme directors of the need for regular  q ual i ty assessment in the diagnosis of  
leprosy in control programmes. 2 
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Appendix 

Questionnaire-Leprosy case detection 

Read the fol lowing 20 case descript ions as if they were people you had met in the 
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course of survey work and mark them as either Not Affected (N) ,  Affected (A),  or 
Suspect (S) .  Do not discuss your answers with others unti l  you have completed 
the quest ions .  No smears or other tests are avai lable .  

Letters in  circles represe'nt the standard responses used in  the analyses. 

A 7�year-old boy has a few pale patches on his face with no 
® anaesthesia .  H i s  father has lepromatous leprosy . 

2 A 4-year-old boy has two pale patches on h i s  buttocks but  he wi l l  not ® co-operate and so sensat ion i s  not tested . 
3 A 32-year-old woman with s l ight loss of eyebrows. Her face, back and 

® l imbs show redness and infil trat ion .  
4 A 7-year-old boy has a few pale patches on his  face with no 

anaesthesia .  He has been kept a suspected case for 3 years but  there is ® 
no improvement .  

5 A 24-year-old woman has several raised patches with a whi te ,  sca ly 
® surface . There is no anaesthesia . 

6 A 1 9-year-old boy has a single anaesthetic patch on his  left hand.  � 7 A 70-year-old man has only loss of eyebrows. No other signs. 
8 A 7-year-old girl has a few pale patches on her face with no sensory 

® change .  
9 A 1 4-year-old boy has a patch on h is  chest which he says i s  a birthmark 

but  on test ing there i s  sensory change. ® 
1 0  A 29-year-old man has a left drop foot but has no patches or loss of 

® sensat ion.  
I I An 8-year-old girl has two patches on her face with no sensory change. 

She has been a suspect for I year but  now the patches are more wel l  ® 
defined . 

1 2  A 7-year-old boy has a few patches on h is  face. There i s  no sensory 
® change .  

1 3  A 27-year-old man has th ickening of both u lnar  and la teral popl i teal 
® nerves but  no patches or sensory change. 

1 4  A 1 4-year-old boy has a single wel l -defined patch on h is  back with no ® sensory change .  
I S  A 50-year-old man has had very white patches on h is  legs for about 

® two years . 
1 6  A 27-year-old woman has numerous patches on her body and loss of 

® sensat ion on her feet and hands .  
1 7  A 7-year-old boy has a few pale patches on h is  face. There i s  no loss of 

® sensat ion.  H i s  father has tuberculoid leprosy . 
1 8  A 5-year-old boy has a few pale patches on h is  buttock .  Sensation i s  

® not tested . H i s  mother has tuberculoid leprosy . 
1 9  A 30-year-old woman has many i tchy patches with loss o f  sensat ion 

® over these patches. 
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20 A 70-year-old woman has tingling in her hands and feet .  There are no 
patches or loss of sensation.  

Staff Grade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Experience' i n  Leprosy . . . . . . . . . . . . . . . . .  years 
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Summary The enzyme- l inked i m m unosorbent assay ( E L ISA) ,  was appl ied i n  a 
group of sera of lepromatous leprosy pat ients ,  t uberculos is  pa t ients ,  BCG 
vacc inated ch i ldren and blood bank  donors us ing the phenol ic glycol ipid I ,  
isolated b y  H unter a nd Brennan,  for the determinat ion o f  speci fic an t ibodies.  

Posi t ive resu l t s  were found i n  the group of leprosy patien ts  while the majori ty 
of the sera of the other i ndiv idua ls  were negat ive .  

S l ight cross- react iv i ty  was encoun tered i n  a few indiv iduals .  
A t  the same t ime a study was carried out  i n  hea l thy persons  wi thout  a k nown 

contact with Mycobacle/'ium /ep/'ae . These received a lepromin i nject ion ( M i l suda 
test )  and blood samples were taken before and 2 1 , 45 and 90 days afterwards. I n  
th is  case evidence was shown that the lepromin inject ion did not infl uence the 
resu l t s  of  the lest .  

During the immune reaction to Mycobacterium leprae infect ion ,  humoral 
response which is general ly  accepted as non-protective, arises .  This characteristic 
may be of importance to analyze the variable course of infect ion,  the immuno
genic structure of the baci l l i  and for the detect ion of subcl inical infection .4.8 

Harboe et al. have suggested that if antibodies arise after infection and before 
symptoms appear i t  may be possible to study the epidemiology of leprosy 
infect ion instead of the epidemiology of the disease and its complicat ions as  has 
been done previous ly .  

Several investigators3-5, l o  have shown that antibody concentration i s  h igher in  
mul t i  baci l lary leprosy than  in  the  paucibaci l lary type which may relate ant igenic 
load to antibody t i tres .  This relat ionship might be important for the early 

Correspondence: E lba Gonza lez-Abreu ,  Laboratorio  de Lepra,  In t i l uto de Medici na 
Tropical ' Pedro Kour i ' ,  Avenida 1 5  y Cal le 200, S iboney, Ci udad de la  H abana, Cuba. 
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diagnosis and control of the i ndividuals  responsible for the transmission of the 
d i sease in the community .  

Recent ly ,  H unter and Brennan6 obtained an antigen which is  considered 
species speci fic for M. leprae and might be usefu l  for the serological screening in 
high risk populat ion by the E L I SA test .2 ,6 S ince the phenolic glycol ipid I has been 
made avai lable to us by the courtesy of Dr P Brennan, we have examined i ts  
act iv i ty against  sera from lepromatous leprosy pat ients ,  tuberculosis patients,  
BCG vaccinated chi ldren, lepromin tested healthy vol unteers and bloodbank 
donors.  

Materials and methods 

Sera of "32 lepromatous cl in ical ly and histologica l ly  classified patients were 
incl uded in  this study.  Of these, 9 were under DDS treatment .  Also the sera of 27 
tuberculosis patients,  24 BCG vaccinated chi ldren and 1 95 bloodbank donors 
were st udied . 

S imultaneously 3 3  heal thy Cuban volunteers, without known contact with 
leprosy patients ,  received a lepromin injection (0 · 1 ml/40 x 1 06 baci l l i/ml 
Lepromin A from Carvi l le USA) .  Blood samples were taken j ust before the 
inject ion and 2 1 ,  45 and 90 days thereafter and their sera tested by the E L I SA 
techn ique .  

E L I SA condit ions :  I The phenolic glycol ipid I ant igen was  suspended in 
ethanol  to a concentrat ion of 2 pg/ml and 50 pi  added to wel 1s of polysterene 
plates which were incubated overnight at room temperat ure .  Plates were washed 
with phosphate buffered sa l ine (PBS) ,  blocked with PBS conta in ing 5 %  bovine 
serum albumin (PBS/ BSA) and incubated at 37°C for I h i n  a moist chamber, 
after which the PBS/BSA was aspirated . F ifty microl i t res of serum d i l uted I :  300 
with PBS conta in ing 20% normal calf serum (PBS/NCS) was added apd 
incubated at 37°C for I h. Later, plates were washed with PBS and goat 
ant ihuman immunoglobu l in  M ( IgM)  peroxidase conj ugate (Cappel Labora
tories) d i lu ted I : 1 000 in  PBS/NCS was added . After a I h i ncubation the plates 
were washed and 50 p i  or H202 - Ophenylendiamine substrate in  ci trate
phosphate buffer were added and incubated at room temperature for 20 min in 
the dark . The reaction was stopped with 2 · 5N  H2S04 and the absorbance read at 
492 nm using a M ult iskan MC reader ( Flow Lab) .  

Reference sera , posi t ive and negative were i ncluded in each plate to correct the 
sample readings. 

Sta tist ical analysis was carried out  using the X2 test . 

Results and discussion 

Two-fold d i lut ions from I :  20 to I :  2560 of negative sera and 2 posi t ive sera were 
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Figure 1 .  IgM acti v i ty against  phenol ic  glyco l ipid in  serial d i l ut ion of  lepromatous sera ( e--e), 
and negat ive human serum ( 0--0) .  

. 

used to standardize the E L I SA test (Figure I ) . We chose I :  300 as working 
d i lu t ion since i ts  combination with the ant igen gave the maximal separat ion 
between posi t ive and negative test  samples but  s t i l l  showing low negat ive values .  
A total of 300 sera of blood bank donors were analyzed and compared to negat ive 
human control  sera to determine the cut-otf value at x ± 2 SD (0 '060 ± 0, 1 24) .  The 
study of23  sera of untreated lepromatous patients demonstrated a high posi t iv i ty 
( 1 00 % )  using the phenolic glycolipid I in the E L I S)<\ test . These resu l ts  agree with 
those encountered by other invest igators3-5 ,9 in  which reference is  made between 
baci l lary load and ant ibody production ,  both of which are very high in patients 
present ing this cl inical form of leprosy (Table I and Figure 2) .  The resul ts  
obtained with 9 t reated lepromatous patient sera, demonstra ted a s imi lar 
behaviour to that  found by others3-5 ,7 , I O i n  patients with DDS treatment ,  who 
point out  that  ant ibody t i tres decrease in  relat ion to the t ime of t reatment .  At the 

Table 1 .  Seroreactiv i ty to phenolic glycol ipid r .  

Sera 

M ui t ibaciary patients not treated 
M u i t ibaciary pat ients t reated 
Tuberculos is  patients'" 
BeG vaccinated chi ldren'" 
Bloodba n k '"  

N o .  posi t ive/negat ive 

23/0 
7/2 
2/27 
1 /23 

1 0/ 1 85 

X ± SD (A492) Posi t iv i ty ( % )  

1 · 5 1 ± 0 ·655  1 00 
0 ·903 ± O· 766 77 - 7  
0 ·073  ± 0·073 7 -4 1 
0 ·088 ± 0·050 4 ·34 
0 · 1 70 ± 0 ·062 5 · 1 2  
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Figure 2. IgM ant ibody act iv i t ies against  Phen Gly I i n  human sera . The solid l i nes represen t the 
mean val ues and all  poin t s  above the dashed l i ne a re considered posi t ive .  

Table 2. Seroreact iv i ty to phenol ic glyco l ipid I in 
t reated L L  pat ients .  

Bacteriological Time of  t reatment 
Sera I ndex ( B I )  (years) OD 

0 2 1  0 ·04 
2 0 1 2  0 · 1 6  
3 I 5 0 ·25  
4 3 4 2 ·00 
5 4 2 0 ·89  
6 2 2 2 · 00 
7 2 2 0 · 5 5  
8 3 2 0 · 70 
9 3 1 · 54 

same t ime a tendency towards a red uction i n  the Bacterio logical I ndex ( B I )  i s  
observed a l though certai n  d ifferences are seen among these patients (Table 2) .  

I n  the s tudy of the group of tuberculosis patients and BCG vaccinated 
chi ldren the resul ts  in general are negative as can be observed in Table I .  
N onetheless, we cannot ignore a di screte posit ivity in  both groups :  7 -4% in  the 
tuberculosis  patients and 4 ·2 (1'0 in  the BCG vaccinated chi ldren . 
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Figure 3. Lepromin infl uence in  hea l thy people .  The  so l id  l i nes represent the mean val ues and a l l  
points  above the dashed l i ne are considered posi t ive .  

The sera of supposed ly healthy blood bank donors also demonstrated s l ight 
posi t iv i ty of 5 · 1 % which is  comparable to the resul ts  reported by Young and 
Buchanan with heal thy individuals  in thei r work in  M exico (4% )  and Sri Lanka 
(9 % ) . 9 

The posit ive resul ts  of those individuals  who do not present the d isease, were 
analyzed by the X2 test which demonstrated that there was no significant 
d ifference ( P >  0·0 1 )  between them whi le a significant d ifference was found when 
compared to the leprosy patients (P < 0 ,0 1 ) . These posit ive results  may be due to a 
discrete cross-react ivity,  or as a resu l t  of contact with M. leprae, or instead , 
s imply fa lse posi t ive react ions .  

Among the persons who received a lepromin inject ion ( M itsuda test)  ( Figure 
3) ,  a s l ight posit ive resul t  can be observed in  one individual  a t  2 1  days and in  two 
at  45 days, while al l persons in  the study were negat ive by 90 days .  The negative 
resul ts  with the lepromin test seem to confirm the view about the poor 
immunogenicity of the phenolic glycol ipid 1 3 since the injection of 4 x 1 06 dead 
organisms was not enough to el icit  a posi t ive response. 

Our resul ts  seem to confirm that E L I SA using the phenolic glycolipid 1 is 
potent ia l ly a highly specific procedure for the detection of ant ibodies against  
leprosy infect ion without complicat ions ar is ing from BeG vaccinat ion or 
previous infect ion with M. tuberculosis and encourage us to undertake a more 
extensive tr ial  among contacts of leprosy patients aimed to detect early stages of 
the d isease and to assess i ts  predictive value .  
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Summary Fol lowing 1 7-0 yel low fever vaccinat ion ,  vi raemia a n d  specific 
neutral izing  ant ibody prod uct ion were assessed i n  groups of 1 2  hea l thy M alay 
controls and M a lay tuberculoid and lepromatous leprosy pat ients .  Subseq uent 
v iraemia was found in  1 0  heal thy subjects ,  9 t u berculoid patients and 8 
lepromatous patien ts .  Nei ther the t ime of appearance, chronici ty ,  nor t i t re of  
v iraemia was different amongst the three groups .  N i ne or 10  ind iv idua ls  from each 
of the 3 subject groups developed specific neutral iz ing ant ibody. Prior to 
vaccinat ion ,  the abi l i ty  of peripheral blood leucocytes to prod uce in terferon in 
vitro after s t imulat ion wi th  Newcast le Disease Virus ,  was st udied. Leucocytes 
from all the hea l thy subjects and pa t ients prod uced significant amounts  of 
i nterferon .  Neither lepromatous nor  tuberculoid patients'  leucocytes produced 
levels of i n terferon d ifferent  from healthy controls .  A tendency was observed for 
lepromatous pat ients to  prod uce decreased amounts  of  i n terferon in vitro as 
compared to t uberculoid patients ( P = 0·06) .  

Cl inicians genera l ly  agree, and a number of studies have supported the view, that 
leprosy patients appear to handle other infections normal ty ! and are not 
predisposed to immunological ly  mediated disease or mal ignancy . 2-4 As a 
prerequisite for leprosy vaccines to prove effective,  individuals  at risk in  endemic 
countries should be capable of responding in a no�mal fashion to unrelated 
infect ious agents .  I n  order to experimenta l ly  test th is  issue, we performed a study 
i n  Malaysia ut i l izing wel l  classified lepromatous and tuberculoid patients and 
healthy controls ,  which assessed in vitro l eucocyte interferon production and in 

§ Correspondence to :  Seton M edical Center, 1 900 Sul l ivan Ave . ,  Daly City ,  CA 940 1 5 , USA.  
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vivo vi raemia and speci fic neutral izing ant ibody development,  fol lowing the 
chal lenge of subject s with a non-endemic virus, l ive attenuated yel low fever. 

Materials and methods 

S U B J E C T S  

Subjects included 1 2  hea lthy M a lay staff members o f  the National Leprosy 
Control Center, Sungei Buloh,  M alaysia, 1 2  M alay lepromatous leprosy patients, 
and 1 2  M a lay tubercu loid leprosy patients .  None of the subjects had a prior 
history of yel low fever vaccinat ion,  encephal i t is ,  dengue or travel outside 
Ma laysia .  Disease classi fication was based on c l inical and histo logic findings 
( Ridley, D .S . )  and lepromin skin test ing .  Subjects were vaccinated subcuta
neously with 0 ·5 cc of a 1 7-0  vaccine strain of yel low fever.  Viraemia was assessed 
prior to vaccinat ion and 4 or 5 days, and in some instances 6 days later, and 
circu lat ing neutral izing antibody were determined and quanti tated prior to 
vaccinat ion and 4, 5 and 1 2  days later .  Prior to vaccinat ion,  the abi l i ty of 
peripheral blood leucocytes to prod uce interferon in vitro was assessed . 

V I R A E M I A  

Viraemia fol lowing yel low fever vaccinat ion was assayed i n  pig k idney (PS) cel l s  
grown in  Leibovitz L I S  medium with 3% inactivated foetal ca l f  serum fol lowing 
the method of M adrid and Porterfields with minor modificat ions .  Undi luted 
human serum was added to a suspension of 3 x 1 05 PS cel l s/ml , using 0 · 1 % ml 
serum to 2· 5 ml cel l s  in one 50 mm plastic petri d i sh or 0 ·05  ml serum to O· 5 ml cel l s  
in  each of  two wel l s  i n  disposable FB- 1 6-24 plastic containers, and cul tures were 
overlaid with an equal  volume of carboxymethyl cel l u lose overlay 2 h later .  After 
5 (or  occasional ly 7) days incubation at 3 5°C,  preparat ions were rinsed with 
normal sal ine,  stained with naphthalene black , and any plaques vis ible were 
counted . 

Y E L L O W  FE VER A N TI B O D Y 

Neutral ization tests were performed in  disposable plastic trays. One volume (0 ·2 
ml)  of an  appropriate d i lution of yel low fever vaccine suspension was mixed with 
one volume of heat i nactivated ( 56°Cj30 min)  human serum di lu ted, I :  1 0, I :  40, 
I : 1 60 and I : 640, and the serum virus mixtures were held in the wel l s  of plastic 
plates overnight at  4°C .  Two vol umes of PS cel l s  (0 -4 m l  of 3 x I Os/ml )  were then 
added , and the mixtures incubated at  3 5°C for 2 hs after which 0 -4 ml of 
carboxymethyl cel l u lose overlay was added to each wel l ,  and the preparations 
incubated at  3 5°C for 5-7 days .  Confluent or  semi-confluent plaques developed in  
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the absence of ye l low-fever neutral iz ing anti bodies; sera which red uced the 
plaq ue count  to below 50 % of that prod uced in contro l  wel ls  were recorded as 
posit ive . 

I N T E R F E R O N  P R O D U C T I O N  IN VI TRO 

From each subject 20-25 ml of venous blood with phenol-free heparin ( 30 i u/m l )  
were placed in a vessel to which 6% dextran (4 to 5 ml )  was  added . Ten mi l l i l i tre 
port ions in steri le screw-capped tubes were incli ned at 45° and incubated at 37°C 
for 40 min .  The plasma was then removed , pooled, and centrifuged at 1 000 rpm 
for 1 0  min at room temperature .  The leucocyte containing sed iment was 
suspended in  Eagles media pl us 1 0 % foetal ca lf  serum.  Cell counts were adj usted 
to 3 x 1 06 cel ls/ml in screw-capped tubes and inocculated with 0 ·2  ml of und i lu ted 
a l lantoic fluid containing Newcastle Disease Virus ( N OV I )  with v iral  hemagglu
t in in t i t res of 1/640 or greater. After 24-h incubation in a rol ler drum at 3 7°C the 
fluid was harvested for in terferon assay. 

I n terferon was assayed on flu id di l ut ion by assessment of inhibit ion of 
rh inovirus cytopathic effects on W I 3 8  human diploid lung cel l s  ut i l izing the 
method of Wheelock . 6 In each test a standard interferon preparation was 
incorporated . 

Results 

V I R A E M I A  

The resul ts  a re presented i n  Table I .  Some early sera were toxic t o  the cel l cu l tures; 
conseq uently it was impossible to detect viraemia in  these samples . As expected , 
viraemia was never present on day 0, but was present in  6 samples on day 4, i n  26 
samples on day 5, and in 1 5  samples on day 6.  Viraemia was detected at least once 
in  1 0/ 1 2  normal subjects, in  8/ 1 2  patients with lepromatous leprosy and in 9/ 1 2  
patients with tuberculoid leprosy. There were n o  significant  differences between 
these three groups in the time of appearance, durat ion or  magnitude of the 
viraemia .  

Y E L L O W  F E V E R  A N T I B O D Y  

The resul ts  are presented in  Table I .  Neutral iz ing ant ibody t i tres o f  1 0  o r  less were 
regarded as negative, and t i t res of 20 and above as posit ive.  By these criteria ,  9 of 
the pre-vaccination samples (day 0) appeared to have neutralizing ant ibodies 
against  yel low fever virus. Since none of the subjects had received prior yel low 
fever vaccine, and since yel low fever does not occur in  nature i n  Asia ,  these 
posi t ive finqi ngs presumably reflect cross-protect ion produced by ant ibodies 



Table I .  

Yellow Fever v i raemia*  
days 

Cl inicopathologic M itsuda 
c1assifica t ion ± ( indurat ion) 0 4 5 6 

A l l  L 
( # 1 2) L - (5) ? ? 20 1 0  
( # 1 4) L - (0) 0 0 0 0 
(# 1 5) B L  - ( 5) 0 SC 5 20 
(# 1 7) L + (9) 0 0 0 0 
(# 1 8) B L  - (5) ? ? 1 0  1 5  
( #27) B B/B L  - (0) 0 0 0 
( #28) L - ( 5) 0 Conf 1 0  
(#29) B L  + (8) 0 0 3 
( #3 1 ) B L  - (0) 0 0 4 
(#32) L - (2) ? ? 1 5  
(#33) L lack ing ? ? 1 5  
(#3 5) L - (0) ? ? 0 

Yellow Fever ant ibody 
days 

0 4 5 1 2  

1 0  1 0  < 1 0 20 
< 1 0  < 1 0 1 0  80 

1 0  1 0  1 0  80 
< 1 0 < 1 0  1 0  80 

1 0  < 1 0 < 1 0  80 
< 1 0  < 1 0  < 1 0  20 
< 1 0  < 1 0  < 1 0  40 

20 20 20 40 
20 20 20 80 
20 20 20 20 
20 20 NT 20 
1 0  1 0  1 0  40 

Newcastle Di sease V i rus 
induction of leucocyte 

in terferon ( reciprocal of 
plaque formation) 

1 0- 3 

1 0 - 2 5 

1 0 - 1 -85 

1 0 - 2 25 

1 0- 3 

1 0 - 2 1 

1 0 - 2 27 

1 0 - 2 9 

1 0- 32 5 

1 0 - 2 - 7  

1 0 - 23 

1 0 - 2 - 5 

VI 00 

� 
� 
C') � 
C3: 
� 
� ..... 
� 
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(#1) BT -(3) 20 5 NT NT < 10 10 10-3 

(#9) T lacking 4 3 NT NT <10 20 10-2- 7 

(#10) T + (14) 0 0 NT NT 10 40 10-2-8 5 

(#11) BT +(\0) 0 SC 12 10 20 <10 10 20 10-3-5 

(#13) T +(8) ? ? 3 8 10 10 10 20 10-2-7 

(#16) T lacking 0 Conf 10 10 20 20 20 20 10-3 

(#19) BT -(4) 0 0 0 0 <10 < 10 < 10 80 10-315 

(#21) T +(10) 0 SC 0 <10 <10 <10 80 10-21 

(#23) T +(14) ? ? 20 20 20 20 40 10-2- 6 

(#25) T +(\2) 0 0 10 <10 < 10 <10 20 10-27 

(#26) BT +(9) 0 0 3 < 10 < 10 <10 80 10-2-75 

(#34) T +(\ I) 0 0 0 10 10 10 20 10-43 

All normal 

(#2) +(10) 0 0 10 2 <10 <10 <10 40 10-2- 5 

(#3) +(18) ? ? 8 10 <10 < 10 <10 10 10-2-4 

(#4) +(7) ? ? 20 20 10 10 10 40 10-2- 95 

(#5) +(9) Conf 2 NT NT 10 40 10-33 

(#6) +(9) 0 0 SC SC 10 <10 <10 10 10-315 

(#7) +(10) 0 0 5 3 <10 < 10 <10 40 10-35 

(#8) +(20) Conf Conf NT NT <10 20 10-235 � 

(#20) +(12) ? ? 0 < \0 10 10 20 10-2- 53 t::i 
""-

(#22) +(10) 0 Conf 5 20 20 >20 80 10-2-2 <":> 
;:;-

(#24) +(9) 0 0 0 <10 < 10 <10 80 10-2- 6 � 
""-
""-

(#30) +(10) 0 0 8 20 20 20 40 10-3 � 
:::s 

(#36) lacking ? ? 10 <10 10 40 10-23 OQ 
� 

s· 

?, toxic; SC, semi-confluent; Conf, confluent; *, plaques per 0·1 ml serum; NT, not tested. � 
.... 
0 

� 

VI 
\0 
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against ant igenica l ly re lated flaviviruses which do occur in  M a laysia , of which 
dengue and Japanese encephal i t i s  v iruses are the two most probable candidates . 
The day 4 and day 5 samples gave resul ts  virtua l ly  indist inguishable from those 
obtai ned with the day 0 samples, but by day 1 2  only 3 sera remai ned anti body 
negative, and these came from subjects who were vi raemic on days 5 and 6. 
Antibody ti tres tended to be higher in  the lepromatous leprosy patients than in 
the other groups .  All the subjects who fa i led to produce a detectable vi raemia 
nevertheless responded with the prod uction of ye l low fever ant ibodies .  

I N T E R F E R O N  P R O D U C; T I O N  I N  V I T R O  

All  of the  subjects stud ied produced s igni ficant  amounts  of interferon in vitro 
fol lowing st imulat ion of peripheral blood leucocyte cu l tures .  For normal  subjects 
i nterferon production averaged 1 O - 2 ·73 ± Q·27 ( S .D . ) , and correspondingly tuber
culoid patients 1 O - 2 95 ± Q 30 (s . D . ) , and lepromatous patients 1 O - 2 · 55 ± Q· 1 8 ( S . D . ) . These 
d ifferences in in terferon product ion between the three groups of patients were not 
significant .  H owever, lepromatous subjects' interferon product ion was less than 
tubercu loid pat ients '  ( P = 0 ·06) .  

Discussion 

Wheelock et al. 7 demonstrated previously that v iraemia could be ident ified in 1 0  
of I S  normal subjects fol lowing vaccinat ion with the 1 7- D  strain of yel low fever 
virus, and by 1 0  days fol lowing vaccinat ion,  yel low fever ant ibody was detectable 
i n  al l  the subjects .  These current st udies are i n  essent ia l  accord with those 
findings .  I n  our  studies the t i t re and period of viraemia,  fo l lowing v ira l  chal lenge 
in vivo and the production of specific neutral izing ant ibody appears to be 
normally generated in  both lepromatous and tubercu loid patients .  A lso, these 
studies demonstrate that prod uct ion of interferon to viral  chal lenge by peripheral 
blood mononuclear cel ls in vitro in  leprosy patients across the spectrum, does not 
appear aberrant .  Control  of v ira l  infection involves a complex network which 
includes ant ibody, cel lu lar  immunity,  and in terferon which act in an in tegrated 
manner. These studies support that in leprosy patients this network is general ly  
intact .  

Though pat ients with lepromatous leprosy are known to produce a poly
clonal  hyperglobul inemia8- 1 1 that can resu l t  i n  a wide variety of falsely posit ive 
serologic tests ,  1 2- 1 6 ant ibody production in  leprosy is not ,  however, conceived to 
be general ly  aberrant .  In fact lepromatous patients were found to produce higher 
t i t res of  agglut in ins to H-ant igens, in  response to typhoid vaccine, than healthy 
mi l i tary recruits .  1 7 I ndeed, antibody to a Mycobacterium leprae-specific phenolic 
glycol ipid i s  regularly produced in  lepromatous leprosy and i n  high ti tre. 1 8 Our 
studies further support the concept that ant ibody to specific pathogens i s  not 
abnormal ly  generated in  leprosy patients .  
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Glasgow and Bullock ! 9  previously demonstrated that mice heavily infected 

with M. lepraemurium following intraperitoneal chal lenge with chikungunya 
virus produced distinctly lower levels of  interferon than control mice, uninfected 
with M. lepraemurium. M ixed peri toneal cel ls from infected mice also reflected 
these in vivo findings and demonstrated decreased interferon production to 
chi k ungunya virus.  It has been postulated that human lepromatous leprosy might 
also be associated with a defect of interferon producing capacity or other 
responses to viral chal lenges . In this respect a number of  clinical reports have 
indeed suggested that lepromatous leprosy patients are more susceptible to 
variola2o and demonstrate slow resolution of inoculation lesions and vaccinia 
gangrenosa fol lowing vaccination,2 ! .22 an indication of impaired cel lular immu
nity.  The present study found leprosy patients had no observed aberrancy in 
protective immunity to yel low fever. The decreased production of interferon in 
vitro by lepromatous as compared to tuberculoid patients (P = 0·06) found i n  
these studies is ,  however, of some interest .  

Though interferon prod uction has been classical ly considered to be induced 
by viruses, parasites ,23-26 and bacterial products, incl uding endotoxin27-3o 
tuberculin , 3 ! and poly RI-poly IC32-35 are potent interferon ind ucers.  I nterferon 
has also been shown to inhibit in vivo multiplication of various intra- and 
extracel lular pathogens other than viruses including pneumococci ,36 l isteria,37  
trachoma ,38 cryptococcus, ! 9  P. berghei, 39 and certain t umours not known to be 
caused by viruses .4o Levy et al.4 !  found that the potent interferon inducers poly IC 
and Tilerone inhibited mouse footpad multipl ication of M. leprae. Nogueira et  
al.42 found peripheral blood mononuclear cel ls  from lepromatous leprosy 
patients, even those on long-term therapy, deficient in  their capacity to release 
gamma i nterferon in vivo in response to both mitogen and M. leprae. In those 
studies interleukin 2 was found to restore the decreased gamma interferon 
production of lepromatous leprosy in response to specific antigen or mitogen . 
Gamma i nterferon is evoked by specific cel lular memory and these studies do not 
clarify if  this fraction, especial ly that induced by M. leprae and potentially 
protective, is  deficient.  

There is  considerable evidence on both sides of  the issue of  whether the 
immune defect in lepromatous leprosy is due to a specific defect43-46 in host 
defence mechanisms against M. leprae or secondary to some more generalized 
anergy .47-5 ! There has also been conjecture that certain individuals are genetically 
incapable of mounting an appropriate protective response thereby being 
predisposed to the development of leprosy, or  alternatively, that the development 
of leprosy is due entirely to environmental exposure to the baci l lus ,  wherein 
possibly the timing, route, and degree of exposure a re crucia l  factors in 
determining whether overt disease does or does not become manifest .  Certainly 
these two propositions need not be mutually exclusive and most likely both 
heredity and environmental factors interplay to determine the outcome in 
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indiv iduals  exposed to M.  leprae . In  any event these current studies lend support 
to the concept that leprosy patients do not present a general ized immune defect .  
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Summary We describe multiple problems encountered in  the management of I 
patient suffering from lepromatous leprosy in a developing country, and these 
include Type II lepra reaction,  intercurrent infection, shortage of experienced 

colleagues to consult, laboratory shortcomings, and side-effects of chemotherapy. 

It i s  postulated that the development of pustular and acneiform skin lesions in our 

patient is  a new and previously unreported side-effect of dapsone. 

A 36-year-old Thai male had been treated for active lepromatous leprosy with 
dapsone for 1 year, and when first seen on 6 September 1 983 ,  he was receiving 1 00 
mg/day. He had also been receiving prednisolone 20 mg/day for almost the same 
period of time because of small skin eruptions in the form of papules and pustules, 
which he referred to as 'reaction';  he was unable to give exact details regarding the 
duration, etc . ,  of these eruptions, but he could recollect that they appeared within 
a few days of starting dapsone and persisted almost continuously since then. 
There was associated burning sensation over the affected skin areas, and he also 
complained of frequent fever and myalgia.  He was sent to this hospital because of 
the recent appearance of large erythematous painful nodules and necrotizing 
lesions associated with severe systemic symptoms in addition to the earlier 
papules and pustules.  

On examination 

The patient was febrile and looked ill . Cushingoid features including central 
obesity and 'mooning' of face were present. There were few large erythematous 
tender nodules, some of them ulcerating, suggestive of ENL. The face as well as 
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both upper extremities were covered with numerous small ( 1 -2 mm) papules and 
pustules, distributed bilaterally and symmetrically. Upper portions of chest and 
back also had similar lesions, but less in number, and most of them resembled 
acne; other parts of the body had an insignificant number of lesions. The patient 
looked moderately anaemic. There was no oedema of extremities. There was 
generalized lymphadenopathy, but the nodes in the left axilla were relatively very 
large and matted as well as tender. Bilateral epididymo-orchitis was present. 
There were no clinical abnormalities in heart, lungs or abdomen, and his urine 
was normal . Chest X-ray appeared normal . BI of smears was 4 + .  

Treatment 

Dapsone 1 00 mg/day was continued, and in addition he received clofazimine 
(Lamp rene) 300 mg/day, thalidomide 300 mg/day, analgesics and hematinics .  
Prednisolone 20 mg/day was continued, but was tapered off over the next 4 weeks. 

Progress 

The ENL and epididymo-orchitis subsided well within the next 2 weeks, but the 
small skin eruptions persisted, together with a continuous low-grade fever. By 
this time it was observed that these papules and pustules appeared in crops, 
individual lesions lasting 2 or 3 days, then subsided leaving hyperpigmented areas 
but no crusting or scarring. A few episodes of epistaxis occurred during his first 
few months in hospital . 

In the 5th week after admission, when the patient was off prednisolone and 
thalidomide for a week, there was a recurrence of epididymo-orchitis ,  but ENL 
was absent . In addition he developed pain and tenderness involving the muscles 
of both thighs, and admitted having experienced similar episodes over the 
previous few months . We had observed, on admission, that there was moderate 
wasting of some thigh muscles, and he had a clumsy gait, but these findings were 
attributed to be part of a cushingoid syndrome secondary to prednisolone. 
Prednisolone was re-started with a dose of 30 mg/day, and later was gradually 
tapered off. It was observed at this time that the fever, skin eruptions and muscle 
symptoms disappeared, along with signs of epididymo-orchitis, whenever the 
patient was on the larger doses of prednisolone, and as treatment progressed it 
was noted on many occasions that skin lesions and muscle symptoms reappeared 
whenever prednisolone was reduced to less than 20 mg/day. On these grounds we 
ruled out the possibility of steroid acne and of steroid myopathy. 

Lymph node biopsy (left axilla) in the 8th week after admission revealed 
changes of tuberculosis adenitis, so a 3-months course of anti-tuberculosis 
treatment was given consisting of rifampicin 600 mg/day and 1 tablet of IT/day 
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(each tablet consisting of isoniazid 300 mg and thiacetazone 1 50 mg) . The 
tuberculous lymph nodes subsided, but the pustular and acneiform skin lesions 
persisted . Pus from the lesions showed no growth on culture and VDRL was 
negative . 

After 9 months of hospital treatment his condition was very pathetic, with 
pustules covering his face, upper extremities, and upper back, with very painful 
and tender thigh muscles which were remarkably wasted, causing a weak and 
clumsy gait, and continuous fever. There was no involvement of calf muscles ,  nor 
any sign of foot drop . Tendon reflexes were equivocal . At this time he was on 
dapsone 1 00 mg/day, clofazimine 1 00 mg/day, and hematinics.  He had not 
received prednisolone for a few weeks .  Because of the possibility that his skin 
lesions represented a hypersensitivity to dapsone, this drug was stopped, but 
clofazimine and hematinics were continued. Prednisolone was re-started in a 
dosage of 30 mg/day. Within 2 weeks of stopping dapsone, remarkable 
improvement was noticed . There was no flaring up when the dosage of 
prednisolone was reduced, and in the 5th week while on prednisolone 1 0  mg/day, 
only an occasional pustule could be seen . It was also observed that on exposure to 
sunlight there was exaggeration of lesions associated with burning sensation. 

Two months after stopping dapsone the patient was completely off predniso
lone and was free from skin lesions. He was not febrile and feeling well, his gait 
had improved, and there was no pain or tenderness in thigh muscles, although 
wasting was unchanged . He was now given a trial dose of dapsone 1 00 mg. Five or 
6 hours later he was febrile and complained of pain and burning sensation all over 
the body, but there were no skin lesions. Next morning, after about 20 hours, 

Figure 1. Bilateral papules and pustules on the forearms following a single trial dose of dapsone. 
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there were numerous papules associated with severe itching and burning, and few 
pustules; lesions were mostly on face, upper extremities (Figure 1 )  and upper 
back. It was interesting to note that on intentional exposure to sun, there were 
fresh lesions and exaggeration of itching and burning over the involved areas.  
One more dose of dapsone was given on the next day, and many new papules and 
pustules appeared. No more dapsone was given and these symptoms subsided 
within 1 week after a short course of prednisolone. Thereafter he had no 
significant complaints and was discharged, one year after admission, on 
clofazimine 1 00 mg/day. Two months later, at follow-up examination, he was 
feeling well, and appeared healthy and strong. Although his thigh muscles 
remained thin, he had no muscle pain or weakness. Affected skin areas looked 
hyperpigmented, but there was no pitting or scarring. Skin smears contained 
granular bacilli . 

Discussion 

This case emphasizes the multiplicity of problems which can be associated with 
the management of lepromatous leprosy in a developing country, and these can 
be described as follows: 

1 Type II reaction 

Manifestations of Type II reaction included bouts of ENL, sometimes becoming 
necrotic, moderate anaemia, epididymo-orchitis, myositis, epistaxis, and fever. 
These manifestations characteristically subsided whenever the patient was on 
higher doses of prednisolone, and tended to reappear on reduction of dosage to 
less than 20 mg/day. 

2 Intercurrent infection 

The importance of searching for intercurrent infection as a precipitating cause of 
Type II  reaction I was borne out by the finding of a mass of tuberculous lymph 
nodes in the patient's  left axilla, followed by an all-round reduction of reactional 
manifestations after a suitable course of treatment. However, it is noteworthy 
that the pustuloderma, and associated fever were unaffected . 

3 Shortage of experienced colleagues 

This problem, common in developing countries, was experienced when we sent 
our patient to the local hospital for advice and help; he was returned to us with the 
message that he had been given treatment for syphilis! 
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4 Laboratory shortcomings 

Another handicap when treating leprosy in a developing country is that requests 
for laboratory investigations may go unreported, or, if reports are received, they 
may be unreliable . We sent pus from the enlarged lymph nodes for AFB culture, 
and the sputum was examined at the hospital, but no reports were received . Our 
patient's Hb was reported to be 4 ·0  g % on the first occasion, and 4·  5 g % on the 
second, results which we refused to accept as the patient did not appear to be 
profoundly anaemic. On the 3rd occasion we were informed that the Hb was 
1 3  g % .  The report on lymph node biopsy carried the diagnosis of ' lepromatous 
leprosy' in spite of the presence of 'masses of epithelioid cells, so we drew our own 
conclusions as to the true diagnosis of tuberculosis .  It  was because of laboratory 
unreliability that we omitted investigations such as differential white cell counts 
and liver function tests . 

5 Side-effects of Chemotherapy 

(a) Prednisolone. Our patient had signs of Cushingoid syndrome when first 
seen with moon face and central obesity. 

(b) Dapsone. We propose that the pustuloderma was part of a hypersensitivity 
reaction to dapsone; not only was there associated fever and generalized 
lymphadenopathy, but there was a history of onset of symptoms a few days after 
commencing treatment with dapsone . Furthermore, there was a good response to 
prednisolone and to withdrawal of dapsone. Pustuloderma reappeared following 
a single trial dose of dapsone. These circumstantial evidences support a direct 
association between the drug and the skin manifestations. Drug reactions have a 
remarkable ability to mimic other diseases .  They may take the form of vascular, 
eczematous, follicular, ulcerating, vegetating, gangrenous, furunculoid, car bun
culoid, as well as pustular lesions.2 Hypersensitivity to drugs such as sulphona
mides, iodides and bromides, is known to be among the non-infectious causes of 
pustular skin eruptions,3 and comparable cases have been reported with 
chloramphenicol, piperazine, pyrimethamine and frusemide .4 A recent report has 
incriminated carbamazepine, 5  and the authors suggest that pustuloderma can be 
induced by a drug-induced toxic erythema which has progressed to erythro
derma, the inflammation of the skin being so intense that toxic pustulation 
occurs . Although a number of skin complications may occur as part of a 
hypersensitivity reaction to dapsone6,7-exanthematous skin eruption,8 ,9 exfolia
tive dermatitis , 1 0  toxic epidermal necrolysis, 1 1  and Stevens-lohnson syn
drome, 1 2-pustular and acneiform skin eruptions have not been described 
previously, although there is  a report of a patient who developed papular and 
pustular skin lesions, later followed by exfoliative dermatitis . 1 3  

I n  the differential diagnosis o f  our patient's  skin eruptions we must consider 
necrotic ENL (erythema necroticans) , steroid acne, papulonecrotic tuberculids, 
and pustular syphilids.  
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Necrotic ENL can be excluded because as mentioned earlier, the larger lesions 
suggestive of ENL as well as the epididymo-orchitis subsided completely while on 
treatment with prednisolone, thalidomide and high doses of clofazimine, whereas 
the small eruptions kept recurring even when the patient was on high doses of 
clofazimine for over 3 months, and when the lesions subsided with stoppage of 
dapsone, the patient was only on 1 00 mg/day; moreover, these lesions showed no 
ulceration or crusting as do necrotizing ENL. Steroid acne can be ruled out as the 
lesions subsided with higher doses of prednisolone, and vice versa. Papulonecrotic 
tuberculids were excluded when the lesions failed to respond to 3 months of anti
tuberculosis treatment; moreover, tuberculid lesions are papules and nodules 
which undergo central necrosis, and heal spontaneously with pitted scarring. 1 4  
Normally, typical pustules are absent . Pustular syphilids are mainly on the trunk, 
forehead and extremities; pustules arise from red infiltrated bases, they involute 
slowly, resulting in a rather persistent crust-covered superficial ulceration. 1 5  In 
our patient there was no ulceration, crusting or scarring, VDRL was nonreactive, 
and there was no response to anti-syphilis treatment. 

The exaggeration of the cutaneous manifestations on exposure to sunlight 
could be due to a possible photo allergic and photo toxic effect of dapsone, since 
such adverse effects are known to be caused by many drugs including 
sulphonamides . 1 6  
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Summary Five field tests for detecting early damage to peripheral mixed nerve 

trunks in leprosy, are described . The regular monthly use of these tests will assist 

in reducing deformity . The whole set can be administered in less than ten seconds. 

Neuritis in leprosy is frequently the precursor of irreversible sensory and motor loss.  But, if the 

condition is detected early enough, deformity can be averted . 

Unfortunately the term 'Neuritis' is usually associated with pain or tenderness. Srinivasan] has 

pointed out that in his study, 47 out of 58 patients (8 1 %) gave no significant history of pain or 

tenderness in the affected nerves. This is also the experience of two other workers . I ,2 
It i s  therefore not sufficient to be only on the look-out for painful  tender nerves.  One of the 

most reliable signs of early neuritis i s  some degree of loss of function.  

It i s  not necessary to have a detailed knowledge of the anatomy of the extremities, in order to 
detect early weakness of muscles, and correctly attribute this to the particular nerve involved. 

It is not possible to spend a lot of time grading muscles on a quantitative scale in  the field. There 
is  not enough time for any of the field clinic staff to do this .  

Therefore a set of easy tests have been devised which aims at revealing early weakness of groups 
of muscles. 

There are only six mixed nerve trunks commonly affected in leprosy. To reveal early weakness 
in any of these, on either side, using the fol lowing tests, will take less than 1 0  seconds. When 
weakness is  suspected the field worker must refer the patient immediately to the referral centre for 
detailed motor and sensory evaluation of nerve function, and early treatment with steroids, if the 
muscle weakness is  confirmed. 

Test I Facial nerves 

The patient is asked to close both eyes (Figure I ) .  Any delayed or incomplete closure is suggestive of 
facial nerve involvement. 
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Figure 1 .  Patient with one eye lagophthalmos attempting to close both eyes. Note right eye paresis .  

Figure 2. The Indian Classical dance pose which tests all three nerves of the forearm and hand. 
Dorsiflexion of wrist, radial nerve; extension of fingers, ulnar nerve; and abduction of thumb, 
median nerve. 

Figure 3. Diagrammatic representation of the ulna-median radial gesture viewed from the radial 

side. 
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Figure 4. Test for lateral popliteal nerve paralysis .  Note ankle and toe dorsiflexion.  

Figure 5. Spreading of toes,  test for intrinsic muscles of the foot-posterial t ibial  nerve. 

Figure 6. The sensory test for posterial tibial nerve paralysis .  
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Test 2 Ulna median and radial nerves 

This is a composite test achieved in one position (Figure 2) .  
The patient is asked to pronate both forearms, raise both wrists, extend all fingers and touch 

the tip of his straight little finger with the tips of the thumbs of the same hand (Figure 3). It takes very 

little time to teach an il l iterate patient this position.  Analysing this in terms of the nerves involved we 

have: 
(a) Radial nerve. The pronated forearm makes the wrist extension an antigravity movement, 

and failure to achieve this indicates radian nerve involvement. 
(b) Ulna nerve . The fingers are all slightly flexed at the MP joints and failure to straighten all the 

IP joints, particularly in the little finger, indicates weakness of ulna supplied muscles .  

(c) Median nerve. The tip of the thumb should touch the tip of the straight l itt le finger. Inability 
to abduct and flex the thumb to accomplish this indicates thenar muscle weakness and median nerve 

involvement.  

Test 3 Common peroneal (lateral popliteal) nerves 

The patient is asked to extend his toes and lift first one and then the other foot off the ground (Figure 

4). The ankle position is observed. It should be dorsiflexed . Inability to dorsiflex the ankle indicates 

possible extensor weakness. 

Test 4 Posterior tibial nerves 

This is the only one which may present some difficulty . The patient is asked to remove his slippers 

and spread his toes (Figure 5). If he cannot do that (and some normal persons especially in a shoe

wearing population have difficulty), then the observer may gently stroke the lateral border of both 
feet together (Figure 6) and ask 'Do you feel this normally and the same on each side? ' .  Weakness of 

Table 1. Below is a summary of Tests 1 -4  

Test Instruction to patients Observation Nerve 

'Shut your eyes' Rate and completeness of Facial 

closure 

2 'Do this' I Dorsiflexion of wrist Radial 

(demonstrate the position) 2 Extension of fingers, 

especially little finger Ulnar 

3 Ability of thumb to 
abduct Medial 

3 'Lift your foot' . . . . . . . .  Ankle and toe 
'Now the other foot' dorsiflexion Lat. popliteal 

4 'Spread your toes' Any flickers of toe 
separation or metatarso Post. tibial 

phalangeal flexion 

or 

Touch both lateral borders Any difference in 

of feet with a light touch sensory appreciation 
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the intrinsic muscles of the foot predisposes to forefoot ulceration due to undue prominence of the 

metatarsal heads on the plantar surface. 

Even a busy field worker can afford the 10 seconds it takes to carry out these tests . 

It is important that he should apply these tests to patients who have had no obvious nerve 

damage, especially to multiple lesion cases of borderline leprosy. 
A word to the doctor in the referral centre . Never discourage or ridicule your field worker if he 

refers a case who, on detailed examination, turns out not to have any nerve damage. The early 
detection of nerve damage is  essential if  we are to prevent deformity. Early detection depends on 
early suspicion by the person in the team who sees the patient first and most regularly. Encourage 

him! 
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The 'Mozlep' System originated in Mozambique (hence the name) in 1 983 ,  a t  the time of the start of  
the National Leprosy Control Programme. The aim was to  implement locally the OM SLEP 

System, I trying at the same time to reduce to a minimum the number of forms necessary for a correct 

and complete follow-up of the patient, not only on epidemiological but also on clinical grounds. The 
goal of the ' Mozlep' System was therefore to supply something simple enough to fulfil the OMSLEP 

requirements and comprehensive enough to collect all the essential information as compactly as 

possible. 

Apart from the inevitable administrative forms, the routine papers for the leprosy worker are 
basically two: The Clinical File (A Pasta) and the Clinico-epidemiological Individual Form (Ficha 

Individual) .  These are to be the subject of the present paper. 
The Clinical File consists of a three-page file. * On the front page the usual headings identify the 

patient as a member of the community: name, surname, sex, tribe, date and place of birth and so on.  
At the bottom there is a section devised to follow-up the patient during his/her transfers. 

At the back of the first page four anamnestic sections of records: the first for reactions and their 
characteristics (date, type, duration, treatment and outcome); the second for any hospitalizations, 
also with date, duration, diagnosis and outcome (each hospital has in addition its own recording 
forms); the third only for specific surgical treatments and application of prostheses; and lastly the 
fourth, with the date and description of up to four biopsies. Finally, on the third page there is a full 
description of the WHO classification of disabilities and disability grading,2 with room for up to 1 0  

different evaluations o f  the hands, feet and eyes, both right and left .  
The Clinico-epidemiological Individual Form (Ficha Individual) consists of a double-sided 

form, the front of which repeats the OMSLEP IF with only minor changes. As in the OMSLEP IF, 
we find three rows of boxes : the upper one for the first examination at detection, the other two, 
identical to each other, for the follow-ups. The numbers written on top of the boxes are exactly the 
same as in the OMSLEP system, so that there is no problem in filling in the Detection Form (DF) 

and the Annual Statistics Form (ASF) . 
In box no. 5, first row, we added the age on onset, when known, for retrospective 

epidemiological studies. In box no. 6, the bacteriological status was modified, replacing globi, AFB 
and SB with BI and M I  because this  is current practice in Mozambique. 

* This and all the other forms referred to are in Portuguese and available from the author: Via 
A.  Vespucci 26/3 , 30 1 73 ,  Mestre, Venice, Italy. 
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Furthermore, a 'box A' was added after box no.  9, due to the local situation:  very many of the 
patients known at the time of the Portuguese Administration had disappeared in 1 983  and it  seemed 

wise to know, as far as possible, at the time of registration in the new National Programme, how 

many of the supposed 'new patients' were already included in the old one. So a square was 

introduced for 'old case' (caso antigo), one for their clinical status and one for the presence or 
absence of reactions at the moment of the second registration.  

In the other two rows, boxes 13  and 23 were modified as for box no.  6;  in  boxes 15  and 25 the 

attendance for treatment was expressed in terms of percentage: less than 50%,  from 50 to 7 5 % ,  more 

than 75% (with the present M DT, this should be probably reformulated); and in boxes 1 6  and 26 the 
name of the leprosy reactions were introduced in detai l .  

Now, the new concept is that only two of these rows should befilled in , and at six-month intervals .  

For the new patient ( i .e .  first form = page no.  I ,  top left-hand corner) row no.  2, for instance, will 
remain blank whilst, for the next ones, row no.  I will of course be left behind. The reason for that is  

shown on the back page of the form, which is  probably the most  interesting of the whole system 

(Figure I ) . 
It collects virtually all the essential clinical information of the leprosy patient. It consists of two 

identical halves to be also filled in at six-monthly intervals .  A gap of six months was chosen because 

it allows us to use one form for the first semester and then a single form altogether per year. Being 
almost completely comprehensive, no other forms will be necessary (except that for contacts) . 

Each half is made of three sections. In the top section the front and the back of a human body 
are inscribed in a box, divided in turn into small squares, identified by numbers and capital letters,3 

for statistical purposes. Here the skin lesions should be drawn. On the right side, a couple of hands 
and feet are depicted with some marks indicating where sensation of the palms and soles should be 

tested, according to the method derived from ALERT Leprosy Control Programme. 

In the middle section, there is a picture ofa face for the graphical recording of its lesions. On the 
right side are the main clinical features ofa leprosy lesion, with three possible answers each arranged 
in such a way that tuberculoid features are towards the left,  lepromatous the right. 

The third section concerns the nerves.  The clinical assessment for the most important of them: 

facial, great auricular, ulnar, median, radial, lateral-popliteal and posterior tibial, according to a 

number of characteristics: normal, enlarged, hard, nodular, tender, paralytic. Moreover, the 
presence or absence of corneal sensitivity and a simplified Voluntary M uscle Testing (VMT) are 

included, again according to the ALERT Leprosy Field Programme. 

Lastly the Ellis test, derived from Zimbabwe; a simple test to assess the presence ofa subclinical 
neuritis in the limbs (see Leprosy Review, 58, 00 1 987) .  

Comment 

r think there is evidence that the Mozlep System was designed to help both the clinician in the 
field and the epidemiologist at his desk .  For the leprologist engaged in the field, in fact, i t  has the 
same function as the clinical file for the doctor in a hospital ward. Furthermore it  should be valuable 

for the follow-up of the leprosy patient since it  has been designed to record all really relevant data; it 

reduces to a minimum the number of documents and records; it is not in contrast with the OMSLEP 
System, since the same baselines are followed and the same information requested . I t  could however 
be argued that the system is  not so simple as to please everybody. This may be true and it  has to be 
recognized that its effective use calls for some kind of general as well as specific knowledge . 

The Mozlep system has been devised for a leprosy supervisor, or a doctor. This does not mean 
that we should exclude unqualified staff from participation, but it would be unrealistic to expect 

from them what they have neither the knowledge nor the time to do.  
Unti l  training can be extended and improved in Mozambique for the more junior grades of 

leprosy worker, i t  is probably wise to limit the amount of information which has to be recorded and 
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Figure 1 .  MOZLEP; form for comprehensive clinical information.  (See Editor 's note overleaf. )  
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analysed . It is hoped that the System described here will be of practical value to the further 

development of the National Leprosy Control Programme. 
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Editor 's note. The author kindly supplied all the forms referred t o  in the text, but, partly 

because of shortage of space and partly because they are in Portuguese, we print only the above, 

which is the most important. 

Note that Figure I i s  one half of the entire form (the left half). The entire form has a duplicate 

right half. Reading from above downwards, the words under the hands mean-sensitive, 

insensitive, scar, wound or ulcer, shortening or mutilation and clawing. In  the middle section, the 

titles from above downwards mean-number of lesions, symmetry, nodules, plaques, hypopigmen
tation, sweating, loss of sensation, hair loss, border, central healing. 
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Summary Seventy-three multibacillary leprosy patients in Bombay who had 
completed 1 2  and 24 monthly doses of multidrug therapy (M DT) were subjected 

to clinical, bacteriological and histopathological assessment. Only one in 1 7  of the 
1 2  dose group with initial Bacterial Index (BI) � 2 was rendered smear negative. 

This increased to more than 50% in the 24 dose group with the same BI. A number 

of discrepancies were noted in the correlation between clinical, bacteriological 

and histopathological findings in treated cases in both the 1 2  and the 24 month 

group and the possible reasons are discussed . This report is preliminary and long
term studies on a larger scale are clearly needed for more accurate assessment, but 
the data so far available suggest that considerable emphasis should be given to the 
81, as the least subjective test, in deciding when to stop chemotherapy. 

The Bombay Leprosy Project began to use multidrug therapy routinely for the treatment of 
multibacillary leprosy following the recommendations of the World Health Organization in 1 982. 1 
The Indian Association of Leprologists (IAL) made similar recommendations2 but the drug 
regimens differed slightly.  

In view of the importance of information pertaining to clinical, bacteriological and especially 
histopathological changes after different durations of multidrug therapy (MDT), a preliminary 
assessment of patients who had completed one and two years' treatment ( 1 2  and 24 monthly doses) 
was carried out under urban conditions, which have already been described . )  

* This  study was carried out as part of an elective period supported by LEPRA. 
§ Present address; 1 3  Oxfield Close, Berkhamstead, Herts HP4 3NE, England. 
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Material and methods 

The Bombay Leprosy Project (BLP) is a field-based control programme run largely by trained 
paramedical workers, with limited facilities available for advanced laboratory research work. 

A total of 73 multibacillary (smear positive) cases were selected for the study, 28 of whom had 
previously received dapsone monotherapy, the remainder having had no previous treatment. Thirty 
were living in leprosy colonies on the outskirts of Bombay. The rest attended their nearest BLP 

clinics in a hospital or urban health centre . 

A period of 7 weeks was spent assessing patients who had just completed 1 2  or 24 monthly 

doses of M DT. M ost of these patients received the regimen recommended by the IAL, i .e. an initial 
course of 21 days continuous rifampicin was administered under supervision. However, patients 

who had a poor record of compliance or who attended clinics with inadequate facilities were given 
the usual WHO drug regimen (Table 1 ) .  

C L I N I C A L  A S S E S S M E N T  
A clinical assessment of each patient was made t o  assess the activity of the disease. This information 

was used to classify each patient's condition after MDT as 'active' ,  ' regressing' or ' inactive' on 
purely clinical grounds. This was based on standard criteria for assessing the activity of the disease .4 

Clinical ' inactivity' i s  defined as absence of signs of activity in the skin (no new lesions, extension of 
old lesions, erythema, infiltration ,  non-traumatic ulceration or persistence of nodules) and absence 

of activity in neural lesions (nerve tenderness or progression of anaesthesia or muscle paralysis) .  
This assessment was compared with the initial clinical status report available in the patient's 

records. 

B A C T E R I O L O G I C A L  A S S E S S M E N T  
The slit-skin smears from a minimum of four sites were taken and compared with the  initial 
(pretreatment) BI available from the patient's records in order to determine the extent of decline of 
the HI over the treatment period. All originally smear positive cases were considered for the study 

regardless of duration of disease or previous treatment. 

H I S T O P A T H O L O G I C A L  A S S E S S M E N T  
The skin biopsy was taken using a standard 6-mm circular punch . The sample was  preserved in  
buffered formalin and processed at the  BLP laboratory. The slides were read by an independent 

Table 1. Allocation of leprosy patients 

Drug regimen 

No. doses WHO IAL Total 

1 2  7 1 5  22 
24 1 4  3 7  5 1  

Total 2 1  52 73 
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histopathologist and the reports classified as being consistent with 'active' ,  ' regressing' or ' inactive' 
disease . The criteria used were based on descriptions by Ridley . s  

Finally, the  correlation between the clinical, histopathological and smear status of each patient 

was examined . 

Results and discussion 

Of the 73  patients, 22 had completed 1 2  pulse doses and the rest had taken 24 doses. 

C L I N I C A L  A S S E S S M E N T  
Clinical assessment showed that  only 2 cases became inactive and 4 were still showing clinical 

activity in the 1 2-dose group (Table 2(a)), whereas in the 24-dose group 14 became inactive and 8 
were still showing activity (Table 2(b)) . This assessment was done i rrespective of smear status. 

B A C T E R I O L O G I C A L  A S S E S S M E N T  
For  bacteriological assessment patients were classified into 2 groups with BI < 2 and BI ;:' 2 .  

Only I in 17  of the 12 dose group with an initial B I  of ;:, 2 was rendered smear negative (Table 3(a)) . 

This increased to more than 50% of patients in the 24 dose group with the same BI  and 12 out of 1 3  

(92 % )  with B I  < 2  became smear negative after 24 doses (Table 3(b)) .  Smear conversion rate was 
faster in cases with BI < 2. 

Table 2 

(a) i2-dose group 

Total no.  
of cases Active Regtessing 

22 4 1 6  

Table 3 

Before MDT 
Total 
No. of Cumulative Mean 

BI cases BI BI 

(a) 1 2  pulse dose group 
< 2  5 6 ·05 1 ·2 1  
;:, 2  1 7  52 ·9 3 · 1 1  

(b) 24 pulse dose group 
< 2  1 3  1 2 ·4 0·95 
;:' 2  38 1 25 3 ·29 

(b) 24-dose group 

Total no. 

Inactive of cases Active 

2 5 1  8 

After MDT 
Mean 

Cumulative Mean change 
BI BI  BI 

0 ·2 1 ·0 1  
33 -4  1 ·96 1 · 1 5  

0 · 33  0 ·0 1 9  0 ·93 1 
36 ·6  0 ·962 2 ·33  

Regressing 

29 

Mean % 
change 

BI  

86 ·7  
38 ·8  

94·9 
73 · 8  

Inactive 

1 4  

Number 
negative 

4 

1 2 (92%)  
20 (53%)  
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Table 4. Number smear negative after M DT 

No.  of previous No. with 3 

No.  of negative smears negative smears 
No. of negative and clinically 
doses BI cases 0 2 inactive 

< 2  4 3 0 0 
1 2  

� 2  0 0 0 

< 2  1 2  3 3 6 4 

24 

� 2  20 9 4 7 3 

Total 37  1 6  7 1 4  7 

Thirteen patients in the 24-dose group had a total of 3 or more consecutive negative smears, 
though only half of these were also classified as having clinically inactive disease . 

The criteria used by the Bombay Leprosy Project for discontinuation of multidrug therapy 

require that 3 consecutive sets of skin smears (from at least 4 sites at monthly intervals) are negative 
in addition to clinical inactivity. Therefore, only 7 ( 1 4% )  patients out of 5 1  would stop treatment, 
but 6 others may be considered if the subjective nature of clinical assessment were taken into 

account. 
Only one case in the 1 2-dose group had 3 consecutive negative smears. 

Histopathological Assessment 

A total of 6O-skin biopsies were taken for histopathological assessment. The results are shown in 

Table 5 (a) and (b). 
One case in the 1 2-dose group was histopathologically inactive while 1 8  (44 % )  patients were 

inactive after 24 doses with only 2 ( 5 % )  patients still active. 

Table 5 

Total no .  
BI of cases Active Regressing Inactive 

(a) 1 2-dose group 
< 2  5 4 I 0 
� 2  1 4  I 1 2  

Total 1 9  5 (27% )  1 3  1 (5 % )  

(b) 24-dose group 
< 2  1 2  I 3 8 
� 2  29 1 8  1 0  

Total 4 1  2 ( 5 % )  2 1  1 8 (44%)  
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However, only 2 of those found histologically inactive had 3 negative smears and neither of 

these had been classified as clinically inactive . 
In the 24-dose group, out of 8 clinically active cases only 2 were showing activity in 

histopathology. The rest were showing histopathological regression. 

Five ( 1 4% )  out of 37  smear negative cases were showing histopathological activity. 

Comment 

This was a field-based study with limited facilities and expertise. This undoubtedly accounts to a 

large extent for the poor correlation between the clinical, bacteriological and histopathological 

assessments. 
However, most leprosy control programmes have to work under similar conditions and the 

various forms of assessment will be subject to the same observer error. Therefore, in view of the 
discrepancy between different methods of assessing disease activity, perhaps the main emphasis in 

the criteria for discontinuing therapy should be the bacterial index in smears which is the least 
subjective test. 

Despite the limitations of this study we consider that these preliminary results are encouraging. 
Large numbers of multibacillary patients are rendered smear negative after 2 years of multidrug 

therapy. 

Long-term follow-up studies on a larger scale are obviously required for a more accurate 
assessment of the efficacy of M DT.  This would also allow estimates to be made of the number of 

patients relapsing during, and after stopping, drug therapy. 
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Obituary 

DA V I D  M O L E S W O R T H ,  M D ,  O B E  
1 9 1 3- 1 986 

Dr David Molesworth, OBE,  who dedicated h i s  life to  the treatment of leprosy, died on December 

1 5 . He was 73 .  
Brownlow David Molesworth was born on February 1 0, 1 9 1 3 . He was educated a t  Emmanuel 

College, Cambridge, and studied medicine at the London Hospital . After qualifying in 1 937 ,  he was 
appointed medical officer to the Grenfell Mission, which worked to improve the health of eskimos. 

He spent the following year in Labrador working with them, in particular advising on dietary 
matters . But he spent most of his career in the tropics. In  1 939 he joined the Colonial Medical 
Service and was sent to Singapore as general duty medical officer. But his work there was cut short 

with the Japanese invasion in 1 942, and he spent the next three years in a PoW camp. 

It was only by chance, while awaiting repatriation from Singapore, that he became interested in 
leprosy. He heard of a vacancy for an officer in charge of the leprosarium at Sungai Buluh, 

Malaysia. He got the job, and remained there for the next decade . On his arrival he found many 

patients near death from malnutrition, a sight that he never forgot. But the timing of his 
appointment to Sungai Buluh was auspicious.  There were, on the one hand, several thousand 

severely ill and deformed patients, for whom there was no known treatment; on the other hand, 

recent tentative claims were made that such leprosy had responded favourably to a sulphone drug, 
dapsone. He pioneered the use of this, conducting successful programmes of mass treatment while 
never losing interest in individual patients. 

In 1 956 he went for two years to Geneva as adviser to the World Health Organization's leprosy 
section.  From there he went to Ghana where he was director of the government's leprosy service at 
Elmina. His final post, in  1 966, was as director of the British Leprosy Relief Association's control 
project in Malawi . He retired in 1 979.  

Molesworth was an extrovert personality with a "George the Fifth" beard . He was a good 
teacher, and his enthusiasm for his subject inspired his colleagues.  He was also a keen ornithologist, 
especially knowledgeable about the bird life of Malawi . 

His wife, Rosemary, whom he married in the late 1 930s, survives him, together with their two 
sons and two daughters . 

Reproduced by kind permission of Times Newspapers Ltd, 1 0  January 1 987 .  
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After working in Malaya with people suffering from leprosy and as a consultant with WHO, 
Geneva, David Molesworth joined the Ghana Leprosy Service in 1 959 to take charge of that 

Service . He was able to build on the relatively new concept of mobile treatment work until the whole 

of the country was covered. He also introduced reconstructive surgery at the Ankaful Leprosarium 
and, with his superb skill as a surgeon, many patients benifited from his work . With his knowledge 

of WHO and UNICEF he was able to procure much equipment and medical supplies for the Service 
which was to prove invaluable when economic stringency was affecting the country . 

Early in 1 966 David transferred from Ghana to Malawi to direct the Lepra Control Project 
which had been established in the south o( the country. So successful was this Project that the 
Malawi Government asked Lepra to expand its work to cover the whole of Malawi and, under 

David's  direction this was done. With far sighted planning the country was divided into regions and 

each region established mobile treatment work, in most cases supervised by a doctor with 

appropriate support faci lities. 

In addition, and due to the absence of a dermatologist in Malawi, David inaugurated a general 

skin clinic at the central hospital in Blantyre where patients were referred to him for advice and 
treatment .  In this way David was able to make the fact of a leprosy treatment centre in the middle of 

Blantyre acceptable to the general public thus overcoming hostility to the Project when it was first 
mooted . 

David was exceptional in all that he did. He was an expert ornithologist and an ardent angler. He 
took an active part in the Malawi Fauna Society . Photography was one of his delights. 

He will be missed by many people and there are leprosy patients throughout the world who will 
be saddened by his death, for David's endearing characteristic was his genuine friendliness and 
concern for all he served. He inspired great confidence in his patients, whoever they were, and his 

name was always on their lips. 

Those who worked with him have lost a very kind friend and counsellor. 

J ELDON 
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Letter to the Editor 

SOME PROBLEMS ARISING FROM UNCERTAIN ELECTRICITY SUPPLY 

Sir, 

In this country, and indeed in most countries in the West, the public give little thought, if any, 
to problems which could arise from an unreliable electricity supply. I t  i s  usually required that 
electricity supply be maintained within the statutory limits ofa very small percentage of the declared 

voltage and frequency. Alas, this i s  not so in most of the Third World and developing countries. The 
only problem we meet is  when the supply is  cut off, temporarily, due to overloading in severe 

winters, when some load sharing may be necessary at times of major breakdown of plant. 

I met some of the problems first in  Africa and later in  India where failure of the supply is  a daily 

expectation and it  i s  surprising how the communities in these countries have learned to live with 

these conditions, to accept them as normal and so often without a word of complaint .  I t  i s  now over 
1 0  years ago that I met in India what was quite a new problem to me, namely, dangers arising not 

from cuts but from sustained periods of low voltage. I was staying with the M edical Superintendent 

of a large leprosy hospital in South India, when he, realizing that I was an electrical engineer, 
appealed to me for help, not in overcoming the problem of the supply but in protecting his 

equipment from damage. The first and obvious answer was to tackle the problem of the supply and 

that could be done by install ing generating plant, preferably with automatic starting and switching 
so that when the mains electricity dropped in voltage (or rose) below (or above) pre-determined safe 

values, the auxiliary generator cut in .  He accepted this but still wanted to know what protection 
could be given in situations where there was no auxiliary generator. First he explained what 

happened in low voltage and two main items seemed to be affected . First, all single-phase motor 

driven equipment including refrigerators, air conditioners and the like, suffered burn out of their 

motors resulting in total loss, long delays and high cost. He was concerned particularly about the 

problems in hospital laboratories where cultures, etc. were used in experiments and medicines kept 
cool and preserved for treatment. The other problem was minor in comparison, namely the rapid 

reduction in the life offluorescent lighting tubes. The cause offailure was the same in both cases, and 
fluorescent tubes revert to starting conditions when the voltage drops, starting currents are much 
heavier than full normal running currents and hence burn out results. I made certain suggestions to 
him on the installation of simple overload current trips. 

Electrically, the problem is very simple, all that is required is to insert in the circuit a device which 
either will cut off the supply when the current exceeds a safe value, or apply to the circuit an under or 

over voltage relay which will cut off the supply before the current rises dangerously. Three devices 
are listed below: 

A O V E R  C U R R E N T  T R I P S  

Thermal trips 

These consist simply of a bi-metallic strip with heater. They can be given a variety of characteristics 
from slow to quick operation, automatic or manual resetting. They are marketed as subminiature 
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circuit breakers at ratings from O'  5 to 5 amps, single hole mounting, dimensions (body) 28L, 1 9H,  

I I  W ( in  mm) . They cost £2  each and one  would be  needed for each piece of equipment to be 

protected . 

2 Thermal/Magnetic trips 

These are largely as above but with added advantages, including more rapid action on dangerous 

surges and auxiliary terminals for battery operated warning devices such as tell-tale light (showing 
on or off, or both) audible warning and timing. The medical superintendent insisted he would want 

to be warned that the equipment had been cut off, and if i t  occurred at night, for how many hours it 

had been off. These are rated from 0·5 to 1 0  amps, they measure L59, H40, W l 9  (mm) and cost £7 
each. Again, one would be needed for each piece of apparatus to be protected . They have manual 

resetting only. 

B U N D E R  OR O V E R  V O L T A G E  R E L A Y S  
Before describing them, may I point out  that  serious over-voltage does occur. Again the above 

medical superintendent told me they had often experienced the 230 voltage rising to 400 and staying 
there for a day! 

These relays are electronic costing approximately £30 each, and are designed to measure the 

supply voltage and to interrupt the supply under, for example, the following conditions. (i) Trip out 
of the voltage falls from a normal 240 volts to 1 70 volts and stay out until it rises again to 1 85 volts 

and stays there, or above for a pre-determined safe period of say 2-3 minutes. The circuit would 

then close. (i i) Trip out of the voltage rises above 285 volts and stay out until the voltage falls to 270 

volts or below and then close the circuit after 2 or 3 minutes. (iii) If  required, automatic closure can 
be replaced by manual setting. (iv) Auxiliary contacts can be supplied as in A 2 above. (v) These are 

rated up to 30 amperes and can protect any number of devices on the same circuit up to the normal 

rating of 30 amperes. (vi) They come in  plastic boxes, roughly 1 50 x 90 x 50 mm. 

So far, these comments have related to single phase AC circuits but 3-phase electron motor 
protection relays are available. The manufacturer's information sheet states that ' these relays make 

up a system of overload stalled current and phase fai lure protection that offer benefits over the 

conventional bi-metallic (thermal) or solenoid overload devices. These are too complicated for 
further details here but information is available. 

The name of the young man who supplied me with the goods and most of this information is: 
Mr  Derek Huff, Integrated Design Ltd, 20 1 Fulwell Park A venue, Twickenham, Middx TW2 5HD. 
He wi l l ,  I know, be happy to give any help needed and to supply equipment or name the suppliers as  
may be required . 

73 Delamere Road 

Ealing, London W5 3JP 
J E RICHARDSON 
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Leprosy Control and Field Work 

Leprosy control in Burma; Annual Report, 1 985 
The Health Unit of OXFAM in Oxford has kindly sent a copy of the latest annual report from Burma. The 
introductory paragraph describes how, since the implementation of the Peoples Health Programme, all routine 
leprosy control activities have been integrated into the Basic Health Services in a1l 3 1 4  townships of the country. 
The 'special rifampicin treatment programme', conducted in all highly endemic areas since 1 98 3 ,  is carried out 
by Leprosy Control Teams. All registered leprosy patients throughout Burma receive domiciliary treatment 
with dapsone monotherapy, but in the highly endemic areas (M agwe, M andalay, Sagaing, Pegu, Rangoon, 
Irrawady Divisions and Shan State), multibacillary cases are given rifampicin 1 200 mg once a month for 6 
consecutive months, followed by 1 500 mg annually. Numerous tables give detailed information about 
prevalence, incidence, deformity rates, and numbers of cases on dapsone monotherapy, and on rifampicin. 
During 1 98 5  6600 new cases were detected and the impression gained from this excellent report is that there is 
still a formidable pool of cases, many of them multi bacillary, awaiting diagnosis and treatment.  A contact for 
further information is :  Dr Tin Myint, Department of Leprosy Control, Department of Health, Theibyn Road, 
Rangoon, Burma. 

A microscope in every village; the portable, plastic McArthur model 
A user's handbook available from Eritrean Relief Association Public Health Programme, BCM Box 865,  
London WC I V  6XX, describes the development and intended use of this plastic version of the well-known 
McArthur portable microscope. The following is extracted from the preface: 

The Eritrean Relief Association, a British Registered Charity, i naugurated an extensive public health 
programme in 1 98 1  as part of its attempt to provide a framework for longer term development in its programme 
area, where the population have been afflicted by war for over 20 years and, for the last five years, by a severe 
drought. In May 1 98 2  a decision was taken in the Eritrean Public Health Programme (EPHP) that a 
considerable input of microscopes and microscopy skills would be required in order to change disease patterns in 
the areas of Eritrea where the programme was operative. Since this involved approximately 200 villages at the 
time, a project for purchase of this number of microscopes was drawn up. A large number of instruments were 
reviewed, and the design made initially by Dr John McArthur in 1 982 was chosen as the most suitable. The first 
commercially available instrument appeared in 1 93 3 ,  since which time it has been refined and added to.  EPHP 
took responsibility for redesigning it  in plastic. 

The purchase price of 200 of these instruments covers the entire cost of establishing a production line, 
making a settlement with the designer and hiring a draftsman to redesign the instrument for mass production. 
Funding for this scheme was obtained by EPHP from ICCO, the Dutch Protestant inter-church development 
agency, co-financed by the Dutch government .  By the end of 1 98 3 ,  the first 1 000 sets of components had been 
produced . One year later, components for a further 1 0,000 sets were made. 

This small handbook is intended for use in conj unction with a manual of techniques for specimen collection 
and preparation. Used in this context, it  should go some way towards explaining the particular microscope 
design adopted for the ' M icroscope i n  Every Village' proj ect . 

(We would welcome information from any area where this low-price, highly portable instrument has been tried 
out. Further enquiries to:  Dr Neil Andersson at the above address . )  

Essential Drugs Monitor, WHO 
The Essential Drugs Monitor is a newsletter produced and distributed by the WHO Action Programme on 
Essential Drugs and Vaccines. Since the Action Programme was launched in 1 98 1 ,  more than 80 countries have 
either drawn up essential drugs lists or started projects i n  support of primary health care, providing reliable 
es�ential drugs and vaccines which: 

Meet people's  ·common health needs; have significant therapeutic value; are acceptably safe; and offer 
satisfactory value for money. All correspondence should be addressed to the Editor, Essential Drugs Monitor, 
World Health Organization,  CH- 1 2 1 1 Geneva 27,  Switzerland. 
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In Number 3, 1 986,  a particularly in teresting item concerns the choice of injection equipment for the 
Expanded Programme of Immunisation; j oint guidelines issued by WHO and UNICEF. Their opening 
paragraphs read : 'Since the possibility exists that unsterile needles and unsterile syringes can transmit not only 
LAV/HTLV- I I I  (AIDS-related virus) but other infectious agents including hepatitis viruses, immunization 
programmes have the obligation to ensure that a sterile needle and a sterile syringe are used with each injection' ,  
(EPI Global Advisory Group, N ovember 1 98 5 ) .  

Countries which for many years have tolerated unsterile immunization a n d  injection techniques are 
becoming increasingly aware of the risks they run . 

Guidelines on Treatment; National Leprosy Eradication Programme, India, 1985 
We have received this excellent booklet from the Leprosy Division, Directorate General of Health Services, 
Ministry of Health and Family Welfare, Nirman Bhawan, New Delhi 1 1 00 1 I ,  India.  It comprises operational 
guidelines on case detection, treatment, follow-up and reporting forms.  Compared with the WHO 
recommendations (, Chemotherapy of leprosy for control programmes'; Report of a WHO Study Group; 
Technical Report Series 675, WHO, Geneva, 1 982),  the important differences in the Indian recommendations for 
M DT are as follows: 

1 Multibacillary patients. There is  an initial, supervised, ' intensive phase' of 14 days, during which drugs are 
given as follows (adult doses}-rifampicin 600 mg daily; clofazimine 1 00 mg daily; dapsone 1 00 mg daily. This is 
followed by a 'continuation phase' ,  given for a period of at least 2 years, consisting of rifampicin 600 mg 
monthly, supervised; dapsone 1 00 mg daily, unsupervised; clofazimine 300 mg once monthly supervised and 50 
mg daily unsupervised . (This phase is thus identical with the basic WHO regimen for multi bacillary patients) . 
2 Paucibacillary patients. Under the heading of treatment for this group of patients (page 1 2) ,  two choices are 
given: (a), dapsone monotherapy with 1 00 mg daily, self-administered (adult dose), to be continued until the 
patient is declared ' inactive' ;  and (b), multidrug treatment, using rifampicin 600 mg once monthly, supervised 
(adult dose) with dapsone 1 00 mg daily, self-administered; to be continued until 6 monthly doses have been 
administered . The concluding paragraphs in this section are as follows: 'Clinical inactivity cannot be achieved 
with chemotherapy for 6 months. The obj ective of short course chemotherapy is to render the patient free from 
viable bacilli and to initiate regression of lesions.  Resolution of skin and nerve lesions will occur gradually, 
promoted by the high cell mediated immunity in this type of patient. It must also be appreciated that some 
lesions are partially or totally irreversible and may persist.  Rarely, lesions of a trophic or degenerative nature 
may occur much later and should not be considered as evidence of activity. 

Occasionally on completion of adequate treatment (6 supervised doses of rifampicin),  the lesions may show 
no evidence of regression and, on the contrary, new lesions may appear. This is liable to occur especially in 
patients who are smear negative and have multiple lesions widely disseminated symmetrically or bilaterally.  The 
diagnosis must then be carefully reviewed by a medical officer after detailed clinical and bacteriological 
examination for errors in classification. If the classification is  correct, the treatment should be continued with 
rifampicin and dapsone in the same dosage for a further period of6 months. I f  the patient was classified wrongly, 
the treatment should be changed to that recommended for muItibacillary leprosy . '  

Although perhaps n o t  fundamental, there a r e  nevertheless some important points of difference in the Indian 
recommendations for M DT, compared with those of WHO. These guidelines from Delhi should be studied in 
the original, particularly by those who believe that meaningful 'comparisons' between M DT programmes can be 
made by computer, or other means. 

AHRT AG: Low cost packaging of drugs for developing countries 
Late in January 1 98 7 ,  a meeting was held in the offices of AH RTAG (Appropriate Health Resources and 
Technologies Action Group Ltd), 85 M arylebone High Street, London WIM 3DE, to discuss the production of 
various forms of container (packaging) for the issue of drugs to patients in developing countries . 

Based on a pilot field test in Bangladesh, Mr Jon Vogler described the production and possible use of: I ,  
paper envelopes; 2,  simple boxes made out of card; 3 ,  small plastic pots, made from scrap plastic; 4, bottles or 
jars made locally from clay ( i .e .  pottery); and 5,  paper tubes. Simple machinery has already been developed for 
pressing out the plastic and for cutting card into appropriate shapes for small boxes. He has contacted the WHO 
Essential Drugs Programme in Geneva, who have encouraged further efforts for the better presentation of drugs 
in developing country situations.  Discussion included the need to train and re-train pharmacists, so that any 
containers developed are used to best advantage. I t  is now planned to extend these pilot studies to several other 
countries, and also to consider the production of simple stamping machines in the UK, and their export through 
ECHO and similar agencies. This initiative has direct relevance to the use of dapsone, clofazimine and 
rifampicin for leprosy, especially where these drugs are issued 'loose',  i . e .  not as a fixed combination or in a 
blister (calendar) pack.  Further enquiries to Mr Ken Ritchie, Director, AH RTAG, at the address above. 
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Teaching Materials and Services 

Orientation in Leprosy for Doctors; New Delhi, India 
Once again, we draw attention to this excellent booklet from India, 2 8  pages and about quarto size, written by 
Dr and Mrs Thangaraj ,  with Dr K C Das, A 0 G Leprosy, Assistant Director of Health Services, Nirman 
Bhavan, New Delhi 1 1 00 1 1 .  The aim is 'To give a short orientation in leprosy to all medical doctors and to 
ensure their involvement i n  the National Leprosy Eradication Programme' .  The main clinical findings are 
described, followed by differential diagnosis, reactions, and care of the feet, hands and eyes. Both the WHO and 
Government of India regimens for multiple drug therapy are described. The booklet is  well i l lustrated in colour 
throughout. I t  is succinct, easily read and should surely be of great value for the better orientation of doctors 
(and medical students) in a country where the leprosy problem is  so formidable. Published by HKNS, 1 Red 
Cross Road, New Delhi 1 1 000 1 ,  India.  

Leprosy of the Eye by Van Joffrion and Margaret Brand 
This general outline, originally published in Leprosy Review ( 1 984), 55, i s  still available from the Gillis W Long 
National Hansen's Diseases Center, Carville,  LA, 7072 1 ,  USA, but it  is  also now i n  French, mainly for 
distribution in Africa. Apply to the Director of Education and Training at the above address. 

Primary Eye Care; TALC teaching aids, London 
Yet another text with a colour transparency teaching set has been produced by Teaching Aids at Low Cost 
(TA LC), PO Box 49, St Albans, Herts A L I 4AX, England. 'Primary Eye Care' has the usual 24 colour slides, 
with detailed text and questions. There is  also a valuable glossary of ophthalmological terms. This material has 
been produced by Victoria Sheffield, Program Officer, Helen Keller International I ncorporated, New York, 
with Dr Felicity Savage of the I nstitute of Child Health in London, in association with the I nternational Eye 
Foundation.  In line with previous sets,  this one is sold at the remarkably low price of £2.50 for self-mounting 
sets, or £ 3 . 60 mounted. Further enquiries to Mrs B H arvey at the above address. 

OXFAM-LEPRA: Packs of Teaching-Learning Materials for Leprosy; 1982-86 
In early 1 982,  following a discussion between representatives of OXFAM and LEPRA (British Leprosy Relief 
Association) in Oxford, it was decided to assemble a pack of English-language teaching-learning materials for 
leprosy, mainly as a service of information, but also for nursing and paramedical tutors, doctors and other 
senior staff with responsibility for teaching. 

In the first instance, 25 packs were made up. A few were donated to key institutions and international 
agencies, but the majority were sold at about £ 1 5 .00 per pack plus the cost of postage. However, there was an 
unexpected and continuing demand. During the two years 1 982 and 1 98 3 , 200 were assembled and sold to 
individuals, training centres, control programmes and institutions in virtually all the leprosy-endemic areas. In 
late 1 98 3/early 1 984, it  was decided to phase out the 20-document pack, largely because of its considerable 
weight and cost of postage, but also because more appropriate documents had become available. The smaller 
pack of 10 documents costs £ 1 0.00 and contains the following: I ,  Chemotherapy of Leprosy for Control 
Programmes ( 1 98 3 )  Technical Report Series 675. 1 2 1 1 Geneva 27, Switzerland; 2,  Questions and Answers on the 
Implementation of M ultiple Drug Therapy ( M DT) for Leprosy ( 1 984) The Health Unit,  OXFAM , 274 Banbury 
Road, Oxford OX2 7DZ, U K ;  3, Leprosy ( 1 979) by Bryceson and Pfalzgraff, published by Churchill 
Livingstone, Edinburgh, UK; 4,  The Diagnosis and Management of Early Leprosy ( 1 98 3 )  by Browne, published 
in the Leprosy M i ssion International, London, U K ;  5, Better Care in Leprosy ( 1 978)  published by the Voluntary 
Health Association of India, New Delhi, India; 6,  I nsensitive Feet ( 1 98 1 )  by Paul Brand published in the 
Leprosy M i ssion International,  London, UK; 7, Technical Guide for Smear Examination for Leprosy by Direct 
M icroscopy ( 1 98 3 )  by Leiker and McDougall, published by Leprosy Documentation Service (INFOLEP), 
Amsterdam, Netherlands; 8 ,  Atlas of Leprosy ( 1 98 3 )  Published by the Sasakawa M emorial Health Foundation, 

Tokyo, Japan . 
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A few advance copies were distributed in 1 98 3 ;  1 32 in 1 984; 200 in 1 98 5  and 207 in 1 986.  In the period 1 982-
86, over 1 0,000 documents have been distributed from the OXF AM Health Unit in Oxford. Despite limited 
publicity and advertising, there is clearly a continuing demand from many parts of the world and it is intended to 
continue the service more or less indefinitely. (Orders to: Health Unit, OXFA M ,  274 Banbury Road, Oxford 
OX2 7DZ, England.)  

KLEP: Karigiri Leprosy Education Programme, South India 
Three booklets have recently been produced by KLEP in South India: 'Diagnosis and clinical manifestations of 
leprosy' ;  'Differential diagnosis of leprosy' ;  and 'Case taking in leprosy' .  These are each about 20 pages in length, 
paperbound, inexpensive in format but very clearly printed, and well illustrated with colour pictures and 
diagrams.  They have presumably been written and planned for work in South India, but they could be of value, 
not only in other parts of South East Asia, but in other leprosy-endemic countries. Schieffelin Leprosy Research 
and Training Centre, Karigiri 632 1 06,  South India.  

Medical Education Newsletter Number 35, Dundee, Scotland, UK 
We are grateful to the Centre for M edical Education, The University, Dundee, DD I 4HN, Scotland, UK for 
continued deliveries of this Newsletter on such a wide range of topics. Number 35 includes information on: 
academic links with China; computers as teaching tools; article and book reviews; distance learning; courses for 
doctors and paramedics; and, tips for teachers. This Centre also runs numerous courses on teaching, learning, 
syllabus design, etc-many of which are relevant to third world situations. 

Self-instructional packages; SIP 
The latest Newsletter (July-September 1 986) from the School of Medical Education, The University of New 
South Wales, has an article with this title by May Wong, Lecturer, Department of Biological Sciences, 
Cumberland College of Health Sciences, Sydney, Australia .  The subject headings include: A definition of SIP; 
How can the SIP be used?; What are its advantages?; What are the difficulties and disadvantages?; A list of media 
which can be included in the SIP; What key factors should be considered when preparing the package?; and, 
How can SIP be evaluated? There is a short but useful reference list .  

Community-based rehabilitation in developing countries: a diploma in London 
The Tropical Health Unit, I nstitute of Child Health, University of London, 30 Guildford Street, London 
WC l N 1 EH, has sent details of their course leading to a diploma for teachers and Planners of Community based 
rehabilitation in developing countries . A booklet covers the aims of this course; the work of the unit; duration of 
the course and eligibility; and, teaching methods and course content. Apply to the Course Principal at the above 
address. 

Health Education in leprosy; a flip-book; HKNS, India 
We are indebted to M rs E S Thangaraj ,  Medical Coordinator, The Leprosy Mission, Southern Asia, CN 1 
Bhavan, 1 6  Pandit Pant Marg, New Delhi 1 1 000 1 ,  for sending a copy of this interesting flip-book, which is in A4 
size, has colour, and text. There are 1 8  pictures or themes, intended mainly to identify false beliefs and wrong 
ideas; give correct information; and, change attitudes and behaviour. There are instructions on the first page for 
its proper use and each picture is accompanied by a brief, clear statement of the most important points to be 
considered. The pictures are bright, positive and encouraging. This is the first flip-book of its kind we have seen 
for some years and we wish it all success in the important realm of health education in leprosy. 

ILEP Catalogue on Training, 1987 
We are grateful to the General Secretary of iLEP in London for permission to publish the following list. Address 
all enquiries to the 'contact' of the relevant centre. 

ALERT: (All Africa Leprosy and Rehabilitation Training Centre) (WHO Collaborating Centre for Training in 
Leprosy), PO Box 1 65 ,  Addis Ababa, Ethiopia. 

Contact, Director of Training. Telephone, 20 1 200-20 1 20 1 -20 1 524. Telegrams/Telex, ALERT ADDISABABA/ 
2 1 3 1 2  GLRA ET. Nearest Airport, Addis Ababa. Accommodation, Hostel:  maximum 28 people. (Cost: US$ 1 0  
per day) . Language, English . Recognition of courses, b y  W H O  and Government. 

BAMAKO: Institut M archoux, BP 25 1 ,  Djikoroni, Bamako, Mali. 

Telephone, 2 2 . 5 1 . 3 1 .  Contact, Dr M Nebout, Directeur, Dr B Grossetete, Chef Unite Enseignement .  Aeroport, 
Bamako. Logement, Internal. Bourses d'Etudes, Octroyees soit par les gouvernements des eleves, soit par les 
differents organismes comme l 'OMS et les Associations-membres de l ' I LEP, dont l'Association Francaise 
Raoul Follereau. Les demandes de bourse aupres de ces organismes doivent etre presentees au Secretaire general 
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de l 'OCCGE (Organisation de Coordination et de Cooperation pour la lutte contre les Grandes Endemies, B . P .  
1 5 3 ,  Bobo-Dioulasso, Haute-Volta) . Langue, Fran<;ais .  

BAURU: Hopital Lauro de Souza Lima, Rodovia C t e .  J o a o  Ribeiro de Barros, Km 1 1 5 , Caixa Postal 6 2 ,  C E P  
1 7 . 1 00, Bauru, S a o  Paulo, Bresi l .  

Telephone (0 1 42) 2 3 . 59 .22 .  Contact, Dr Diltor  V A Opromolla.  Langue, Portugais.  

CARACAS: Instituto de Biomedicina, Apartado Postal 404 3 ,  Caracas 1 0 1 OA ,  Venezuela. 

Contact, Dr Jacinto Convit, Director.  Airport, Caracas.  Language, English. Recognition of courses, WHO, 
CEPIALET. 

CARVILLE: Gillis W Long National Hansen's Disease Center, United States Public Health Service H ospital, 
Carville, LA 7072 1 ,  USA. 

Telephone (504) 642 . 77 . 7 1 .  Contact, H Austin H ayes, Director of Education and Training. Nearest airport, 
Ryan Airport, Baton Rouge, LA. Accommodation available. Language, English . Recognition of courses, By 
Government, and American Medical Association. 

CEBU: Leonard Wood M emorial Center for Leprosy Research, PO Box 727,  Cebu, Philippines. 

Telephone (32) 827.46.  Telegrams ,  WOODM EM CEBU. Contact, Director.  Nearest airport, Cebu . Language, 
English. Recognition of courses, WHO, Government.  

DAKAR: Institut de Leprologie Appliquee de Dakar ( I  LAD), BP 1 1 023 CD Annexe, Dakar, Senegal .  

Telephone, 2 2 . 3 6 . 1 5 . Contacts, Dr J Millan, Directeur I LAD and Dr J C Naudin, DAHW-SENEGAL. 
Aeroport, Dakar-Yoff. Logement, A l ' I LAD: 8 chambres individuelles (pas de repas, mais facilites proches), En 
ville: logement en hotel aux frais des interesses. 
Frais d' inscription, Seulement pour Ie certificat de Leprologie de l ' Universite de Dakar 50,000 francs CFA. Les 
autres cours et stages sont gratuits grace au soutien financier de Amici di Raoul Follereau, et de l 'Ordre de 
Malte. Bourses d' Etude, L'Institut ne prenant en charge ni Ie voyage ni les frais de sejour des stagiaires, ceux-ci 
peuvent solliciter des bourses d'etude aupres de leur gouvernement, de l 'Ordre de Malte, de l 'OMS ou d'une 
Association-membre de l ' ILEP.  Langue, Fran<;ais .  Reconnaissance des cours, Le Certificat de Leprologie est 
delivre par la faculte de Medecine de Dakar. Responsables, Directeur de l ' I LAD, Responsable medical DAHW. 

FONTILLES: Sanatorio de San Francisco de Borja,  Fontilles (Alicante), Espagne . 

Telephone (965) 5 8 . 3 3 . 50 .  Contact, Dr Jose Terencio de las Aguas, Medico Director.  Aeroports, Valencia et 
Alicante. Logement, Disponible dans Ie centre. Langues, Espagnol et fran<;ais. Reconnaissance des cours, Par la 
Direction Generale de la Sante, par l ' Ecole Professionnelle de Dermatologie, et par l 'Ordre de Malte. Bourses 
d' Etude, Octroyees par l 'Ordre de M alte. 

KARIGIRI: Schieffelin Leprosy Research and Training Centre, Karigiri ,  S L R  Sanatorium PO, PIN 632 1 06, 
North Arcot District,  South India. 

Telephone, Vellore 2 1 522 with extension to Director/Deputy Director in Administration, Deputy Director of 
Training-SAX Karigiri N o .  2 5 ,  Training Unit-SAX Karigiri  No.  37.  Telegram, LEPSEARCH VELLORE 7 .  
Contact, Training Officer. Nearest airport, Madras. Nearest rail station, Katpad i .  Accommodation, Guest 
House: 30 persons (limited single rooms sometimes available) . Hostel: Men-60 persons.  Women- 1 6  persons.  
Language, English.  Recognition of courses, In-service training courses in reconstructive surgery, pathology, 
leprosy control, medical aspects, are recognized by WHO and Indian Government. All paramedical and 
technical courses are fully recognized by Indian Government.  

MEXICO: Centro Dermatologico Pascua, Dr Vertiz, 464 Esq Av Central,  Delegacion Cuauhtemac, CP 06780, 
Mexico OF,  Mexico . 

Telephone: 5 3 8-70- 3 3  ou 5 1 9-63-5 1 .  Contact, Ora Obdulia Rodriguez, Directora . Aeroport, Mexico . 
Logement, H otels .  Language: Espagnol .  

YAOUNDE: Centre d ' Enseignement et de Documentation de l 'OCEAC (Organisation de Coordination pour la 
lutte contre les Endemies en Afrique Centrale), BP 288, Yaounde, Cameroun.  

Telephone, 2 3 . 2 2 . 3 2  (Secretaire general),  2 3 .00. 6 1  (Centre d ' Enseignement et de Documentation) .  
Contact, Dr 0 Kouka Bemba, Secretaire general, Dr L Sentilhes, Secreta ire  general honoraire, Dr R Josseran, 
Chef du Centre d' Enseignement et de Documentation, Dr P Ambassa (Adjoint au Chef du Centre 
d' Enseignement).  Aeroport, Yaounde. Langue, Fran<;ais.  
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News and Notes 

International Meeting on Voluntary Organisations in Leprosy, Bombay, 1986 
The theme paper prepared by the Gandhi Memorial Leprosy Foundation (GM LF) discussed the issues of the 
meeting in the light of the following objectives: 

I To foster cooperation among voluntary organizations. 
2 To pave the way for an effective linkage between the voluntary organizations at international, national and 
local levels.  
3 To build a bridge of understanding between Government and Non-Government organizations.  
4 To develop better understanding between national agencies, providing funds and technical support, with 
those at the grass root level whose experiences and experiments need to be documented for ensuring effective 
leprosy control and rehabilitation.  
5 To develop a forum for all types of international voluntary organizations for exchange of ideas and 
experiences.  

In his summary of the congress Professor Mutatkar concluded: 
'It  was decided to form a formal network of voluntary organizations who are operating leprosy work in 

various aspects on an inter-country basis to develop meaningful partnership with governments funding 
voluntary organizations in leprosy . '  

Excerpts from speeches held a t  the Congress: 

Dr S K Noordeen, Chief Medical Officer, Leprosy Division of Communicable Diseases, World Health 
Organization , Geneva, Switzerland brought out WHO recognition of the need for coordination between 
Governments and NGO's and recommended this meeting to look into the establishment of appropriate 
coordination mechanisms. He made it clear that elimination of leprosy as a public health problem, in the 
forseeable future, was not possible without major  contributions from voluntary sector. He commended the 
evolution of the role of voluntary organizations from care of disabled and social support to patient, to 
establishing trend-setting, cost-effective comprehensive projects, health education approaches and aids, training 
and promotion of cause of leprosy at decision-making levels of governments. 

Dr R S Sharma, Vice-Presiden t,  National Leprosy Organization India, Gandhi Memorial Foundation , Wardha, 
India expressed happiness over the sharing of modern knowledge by the international community and thanked 
countries like Japan and the Federal Republic of Germany for their anti-leprosy work, particularly in India. 

Professor Dr T Saylan, University of Istanbul, Medical Faculty of Istanbul, Leprosy Cen tre, Istanbul, Turkey 'As 
is well known, leprosy patients belong to the lowest socio-economic group and if a security of living for the 
future is not provided, diagnosis and treatment alone usually do not suffice . Therefore, social rehabilitation of 
leprosy patients is gaining more and more importance . '  

Mrs Mathilde Gruner, Managing Director, A HM A ussiitzigen-Hi/fswerk Munchen, Leprosy Relief Organization 
Munich , Munich , West Germany stressed the need to satisfy the donor's interest: 'Above all,  he wants to be sure 
that the charitable organization that he supports is reliable and efficient, and that the measures to contain and 
eradicate leprosy are well-planned and effective. This is the responsibility of the Funding Agency towards the 
donating public, and it  is best met when we are supplied with reports of work-in-progress and examples of 
increasing success in raising leprosy consciousness among the general public, the medical associations and the 
governmental administrations. Enquiries to Leprosy Relief Organisation Munich ev, Zenettistrasse 45, 0-8000, 
Miinchen 2,  West Germany. 

Governments and voluntary agencies in leprosy control programmes 
The S TA R  of November/December 1 986 carries a full-length article by Dr Harold Wheate, 34 Upland Road, 
Sutton, Surrey SM2 5JE, England, on the subject of collaboration between govern,ments and voluntary 
agencies, which complements the Editorial in this issue of the journal from Dr K C Das in Delhi .  Dr Wheate 
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reviews what has already been achieved in this area and goes on to consider the present and future potential 
under the following headings: Coordination; staff training; health education; specialised services and referral 
facilities; rehabilitation and staff re-deployment.  One of his concluding paragraphs is particularly apt: 

' In  many countries, of course, the H D  [leprosy] treatment program has been integrated, at least at the 
peripheral level, into the general health service and this problem does not arise. Where it does exist, however, it  
should be addressed at as early a stage as possible. The first step is to stop any further recruitment of monovalent 
workers and fill any vacancies by staff seconded from the general health service, after appropriate orientation. 
Monovalent auxiliaries with the prospect of several years active service ahead of them can be given the 
opportunity for additional training, for example in the fields of tuberculosis, endemic disease control or the care 
of disabilities. At all stages there is need for close cooperation between the government and the V As to ensure 
that this highly motivated cadre can continue to be fully utilized . '  

The Wellcome Tropical Institute, London 
The Wellcome Tropical Institute is  funded by the Wellcome Trust and was established in 1 984 to develop the 
Wellcome M useum of M edical Sciences, to work with governments and universities in the tropics to support 
their own courses in tropical medicine, and to develop continuing education for medical officers away from 
teaching hospitals. Thus the I nstitute intends to complement the work of the two British Schools of Tropical 
Medicine and will develop work outside the normal functions of these Schools .  

The Institute is  a logical development of work started by Sir Henry Wellcome, to generate research in 
tropical medicine, to communicate its results to students of medicine and to provide a focus in London where 
those who work in the tropics can meet each other. 

The Institute is pleased to collaborate with any individuals or organizations involved in the development of 
tropical medical education, both in the United Kingdom and abroad . Overseas we work with the institutions 
which need support for their teaching in tropical medicine. I n  the United Kingdom, we hope to generate an 
increased and informed interest in tropical medicine, chiefly, but not solely through our M useum and its 
exhibitions. 

The Museum 
It is our aim to maintain and improve the collections and exhibitions of the Museum. M uch thought has recently 
been given to increasing the stimulus and information imparted by the displays to all levels of students and 
visitors.  Existing material is being completely revised and we are continually aware of the need to acquire fresh 
material which will ensure that the M useum remains topical,  relevant and current as a teaching information 
centre . 

A new venture is to establish M useum displays in appropriate institutions in this country and abroad . Links 
have been established with a number of African medical schools, in particular Nairobi, Addis i\baba and 
Kumasi . Teaching and display materials are being produced on a variety of topics concerning health and disease 
in a form which can be exported and presented in institutions overseas .  We hope to assist medical schools to 
develop their own Distance Learning and Training Programmes through advice and expertise available at the 
Institute. 

Distance Learning Programme 
Recent discussions between the Commonwealth Secretariat and the Wellcome Trust about the needs of district 
and rural medical officers overseas, and British participation in their education and training, has led to the 
development of the Wellcome Tropical Institute Distance Learning Programme as a means of promoting 
continuing postgraduate education. This programme, targeted at district medical officers, is being compiled in 
collaboration with governments and universities, initially in African countries . The aim of this programme is to 
strengthen rural health services by giving active and continual support to medical staff in rural areas where they 
work. We hope that the material provided will reinforce the medical training of doctors, and will also serve to 
stimulate interest in the areas of Tropical Health Care, Community Development, and Education and Research . 
Great care is being taken to present the programme modules in the most appropriate and sympathetic form of 
self-instructio n .  The presentations may include non-paper media such as slide-sound and video. The Distance 
Learning Programme will emphasize practical problem solving activities in the following areas: clinical practice, 
administration and management of resources, and Community Health Care. 

The Library 
The Library contains primary and secondary sources relating to the H istory of Tropical Medicine, and is rapidly 
developing through the cooperation of the London School of H ygiene and Tropical Medicine, the British 
Medical Association,  Royal Army Medical Corps, Royal Society of Tropical M edicine and Hygiene, and the 
Well come I nstitute for the History of M edicine, all  of which have placed major parts of their collections on 
permanent loan. Special private collections include those of Colonel D G Crawford of the Indian Medical 
Service and Drs C M Wenyon and C A Hoare of the Wellcome M useum of M edical Science . The Library also 
maintains a large and increasing number of current books, reprints and periodicals on Tropical Medicine. 
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The A rchive Centre 
The Archive is established to administer and exploit various collections which have been transferred and 
presented to the Institute. 

The aims of the Archive have been identified as the building up of a comprehensive collection of material,  
documenting work in the History of Tropical M edicine, and representing a broad spectrum of current trends 
and developments in tropical medicine and health care, together with education in these areas. 

The Archive collects the personal and working papers of academics and practitioners active in all areas of 
tropical medicine. I t  is also developing links with many of the non-government agencies and organizations 
which have a vital role in the dissemination of medical aid and teaching in tropical countries. The Archive hopes 
to receive, on deposit for research purposes, the records of these agencies. Where it is not feasible to acquire such 
records we plan to make detailed surveys of the material ,  so that its existence is documented for future research 
needs .  

Further enquiries: Sue Bramley, The Wellcome Tropical Institute, 200 Euston Road, London NW I 2BQ, 
Tel :  0 1 -387-4477 .  

Leprosy Control Seminar for Tutors in Zambia, September 1986 
The second national Seminar for Tutors was held at Mwachasimpola Health Demonstration Zone from 
September 8 to 1 3  1 986, and it was organized by the Leprosy Specialist for Zambia, Dr Richard de Soldenhoff. 
The Seminar was attended by 2 1  tutors and trainees from different training institutions in Zambia.  Participants 
included 8 tutors from Enrolled nurse training schools; 5 from Registered nurse training schools; 3 from 
laboratory technician and assistant schools; a lecturer from the School of Physiotherapy, Evelyn Hone College, 
Lusaka; a lecturer in Community Health, Lusaka; 2 tutors involved in health i nspector and clinical officer 
training; and a Leprosy Control Supervisor.  

The purpose of the Seminar was: I ,  To ensure that each training institution had a resident staff member with 
an appropriate understanding of leprosy control in Zambia; 2 ,  To identify the tasks of the different health 
workers in the leprosy control programme and ensure that their training was suitable; and 3 ,  To present two 
other national programmes to participants, i . e .  the National Nutritional Surveillance Programme, and Control 
of Diarrhoeal Diseases. 

Programme: The first three days were spent on leprosy and the remaining two days on the other national 
programmes. Topics covered included epidemiology of leprosy; signs, symptoms and classification; reactions; 
treatment of leprosy; nerve function testing; disability prevention and understanding leprosy from the patients' 
point of view. Participants did a task analysis relating to leprosy control work in a rural health centre (deciding 
'who does what') .  Subsequently, they divided into groups and each one had to produce a set of learning 
objectives relating to the list of tasks. By the end of the seminar there were learning objectives for teaching 
leprosy in the following courses: registered nurses, enrolled nurses, laboratory workers, and community health 
workers. This was an important piece of work and one that is seldom attempted at national level .  

During the evenings, films on different topics were shown . There was also a book table which was well  used 
by participants between sessions.  (We are most grateful to Miss P.  Jane Neville of The Leprosy Mission 
International, London, for this account . )  

Hansen Institute for Research and Information, Wiirzburg 
The German Leprosy Relief Association and the Medical Mission I nstitute decided to set up a 'Hansen I nstitute 
for Research and Information' in Wiirzburg. The two organizations hope that with this foundation they will 
make a contribution to specific medical help for the countries of the Third World . 

The Institute's three main areas of activity are: I ,  To take charge of projects during the introduction of the 
combination therapy within the framework of the world-wide fight against leprosy; 2 ,  To set up a laboratory to 
demonstrate simple equipment and techniques as they will be used under the difficult conditions of the project 
countries; and 3, To make available teaching material and specific information on the medical questions of the 
projects. 

The Research and Information Centre is being built with the agreement of the M edical Mission Institute in 
Hermann-Schell-Stral3e in W iirzburg. I t  is planned to be completed by the end of 1 986 .  I t  was named by the 
sponsors in memory of the Norwegian researcher, G H Armauer Hansen ( 1 84 1 - 1 9 1 2) ,  who discovered 
Mycobacterium leprae in 1 87 3 .  

Further information: German Leprosy Relief Association, Dominikanerplatz 4, D-8 700, Wiirzburg I I , 
West Germany. 

The NH Swellengrebel Laboratory of Tropical Hygiene, The Netherlands 
The following is extracted from Tropical and Geographical Medicine, 38, number 4, 1 986:  The study of leprosy is 
a priority of the Department of Tropical Hygiene of the Royal Tropical Institute . I t  is  studied in very diverse 
fields, ranging from health services research, project management,  documentation and information to 
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microbiological research in the laboratory. The laboratory research is focussed on the early diagnosis of leprosy . 
We have three important reasons to be concerned with the demonstration of the disease in its early phase. First, 
it would permit early treatment, which could prevent or at least reduce severe nerve damage and other 
pathological phenomena.  Secondly, early treatment would reduce the spread of the disease by an infective 
patient .  The third reason is related to drug resistance of Mycobacterium leprae; early demonstration of relapses 
would allow a timely adj ustment of therapy. Immunity is of decisive importance to the course of leprosy. 
Immunological diagnosis, which is our main field of interest, is addressed to the detection of the manifestations 
of humoral and cellular immunity. We approach the problem along three roads: 

I M. leprae antigens are identified and characterized with monoclonal antibodies and T-cell clones directed 
against M. leprae. 
2 M. leprae antigens are isolated and purified with chromatographic methods. 
3 M. leprae antigenic determinants are chemically synthesized. 

So far we have achieved the most tangible results i n  the field of humoral immunity. Using an M. leprae
specific monoclonal antibody, we have developed an ELISA-inhibition test which has shown a satisfactory 
degree of sensitivity and specificity, surprisingly also in patients with tuberculoid leprosy in whom humoral 
immunity is supposed to be poorly developed. This test has passed the laboratory phase and is ready for field 
testing. Similarly, satisfactory results have been obtained with a serological test using synthetic antigenic 
determinants coupled to a protein carrier molecule, which is now ready to be tried out in parallel with the 
ELI SA-inhibition test in a field study. 

The road to the development of a skin test to measure cellular immunity is long. We have isolated and 
purified several promising fractions of M. leprae which will be tested in lymphocyte transformation tests, 
migration-inhibition tests and in skin tests, firstly in experimental animals and finally in humans. In the 
foreseeable future there will be a great shortage of M. leprae antigens because the microorganisms from which 
they are isolated are available only in small quantities. Therefore we will soon start to explore the possibility of 
preparing important protein antigens with recombinant-DNA technology, which together with synthesis of 
antigens holds a promise for the future. 

Address:  National Institute of Public Health and Environmental Hygiene, (RlVM),  Bilthoven, The 
Netherlands.  

WHO Health Literature Services Programme Newsletter, November 1986 
N umber I I , November 1 986 from the Office of Library and Health Literature Services, WHO, 1 2 1 1 Geneva 27, 
Switzerland, includes information on:  a London data base on AIDS; international codes for country names and 
currencies; audio-visual materials in biomedical and health fields; health science libraries in Ethiopia; fellowship 
for medical librarians; biomedical information programme, Manila; health libraries in the Philippines; 
WHOLIS, the data base of WHO library, Geneva . (Could it be that this is the network through which a 
systematic attempt should be made to ensure that all libraries in leprosy-endemic countries have appropriate 
books and other documents for medical students, doctors and scientists? Editor.) 

Meetings, Congresses, September 1988 
I International Society of Dermatology. Tropical. Geographic Ecologic. with The In ternational Society of 
Dermatopathology; 4-8 September 1 98 8 ;  in Oxford, England . Organizing secretary; Mrs Christine Cherry, 
Department of Dermatology, the Slade Hospital, Headington, Oxford OX3 7JH, England. 
2 XllI International Leprosy Congress; 1 1 - 1 7  September, 1 98 8  in the H ague, The Netherlands. Co-sponsored 
by the World-Health Organisation. Organizing secretary: Mr H E M  de Bok, NSL, Wibautstraat 1 3 5 ,  1 097 ON 
Amsterdam, The Netherlands. 
3 Xll In ternational Congress for Tropical Medicine and Malaria; 1 8-23 September, 1 988 ;  I nternational 
Congress Centre RAI, Amsterdam, The Netherlands. Congress Secretariat: XIIth International Congress for 
Tropical Medicine and M alaria, c/o OBA bv, Europaplain 1 2, 1 078 GZ Amsterdam, The Netherlands. 

Robert Cochrane Fund for Leprosy 
The fund, in memory of the contribution of the great leprologist Robert Cochrane, is administered by the Royal 
Society of Tropical Medicine and Hygiene. It is to be used to finance up to 3 travel fellowships each year to a 
maximum value of £ 1 200 each. 

The intention is to enable leprosy workers to travel for practical training in field work, or in research, or to 
enable experienced leprologists to travel in order to provide practical clinical training in a developing country.  
There is no restriction on the country of origin or destination providing the above requirements are fulfilled . 

Application forms are available from the Society and must be received by the Society at least 6 months 
ahead of the proposed trip. All applications must be sponsored by a suitable representative of the applicant's 
employer or study centre, and agreed by the host organization. A 2 page report on the travel/study should be 
submitted to the Society within I month of the recipient's return . Apply: The Administrator, Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26 Portland Place, London W I N  4EY. 
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S u itab le for use i n  com b i ned regi mens 
for the p revention and treatment of dapsone-resistan ce 

i n  lepromatous and d i morph ous forms of leprosy4 
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Compos it i o n :  C l ofaz i m i n e .  Capsules o f  50  m g  a n d  1 0 0  mg. 
I n d i cat i o n s : Lam p re n e ,  e m p l oyed i n  c o m b i nati o n  with  dapsone 
and rifam p i c i n  (O R i m actane) , serves as treatm e n t  for 
m u lt i  bac i l lary forms of l e p rosy, s u c h  as l e p romato u s  (LL) , 
borderl i n e  l e p romatou s  ( B L ) ,  and m i d-border l i n e  (BB)  l e p rosy, as 
wel l  as erythema nodos u m  l e p ros u m  ( E N L) .  C o m b i n e d  
c h e motherapy is  necessary i n  o rd e r  to prevent the e m e rgence of 
res i stant strai n s  of M. leprae. Dosage : Adults (of approx.  60 kg 
body weight) : for the treatment  of m u lt i  bac i l l ary l e p rosy (LL,  B L ,  
BB)  the W H O  (Wo r l d  Hea lth  O rga n i sat ion)  rec o m m e n d s  the 
fol l owi ng d osage s c h ed u l e :  Lampre n e :  300 mg o n c e  a month 
u n der  s u rve i l l ance + 50  mg o n c e  a day as se lf-m e d i cat i o n .  
Rifam p ic i n :  600 mg o n c e  a m o n t h  u n d e r  s u rv e i l lance .  Daps o n e :  
100 mg once a d a y  a s  se lf-me d i cati o n .  T h i s  t h reefo l d  c o m b i nat ion 
s h o u l d  be ad m i n i stered fo r at l east 2 years a n d ,  w h e never 
poss i b l e ,  unti l  such t i m e  as t h e  skin s mears become negative. I f  
t h e  pat i e n t  develops E N L, t h e  t reatment with dapsone and 
r ifam p i c i n  shou ld  be cont i n ue d  as before, w h e reas the dosage of  
Lamprene should  be ra ised to at t h e  most 300 mg per  d ay. These 
h i g h  d a i l y  doses m u s t  not be g iven fo r l o nger than 3 m o n t h s .  
Children :  C h i l d re n  s h o u l d  receive l o w e r  d o s e s  adapted to t h e i r  
body w e i g h t .  Ad m i n istrati o n :  The caps u l es s h o u l d  be take n a t  
m e a l t i m e s  o r  togeth e r  w i t h  m i l k. Contra-i n d i cati o n : Known 
h y p e rs e n s i t iv ity to c l ofaz i m i n e .  Precaut ions : Leprosy pati e n ts 
s u ffe r i n g  repeate d l y  from abdomi na l  pai n s  a n d  d iarrhoea, as we l l  
a s  those with l i ver or k i d n e y  damage, s h o u l d  if  poss i b l e  not be 

3. Sch u l z ,  E . J . :  Lepr. Rev. 42, 1 7 8  (1 972) 4. Yawal kar, S . J . ,  Vischer, W. A. : Lepr. Rev. 50, 1 3 5  (1 979) 

treated with  Lam p re n e .  Treatment with d a i l y  doses of Lamprene 
exceed i n g  100 mg s h o u l d  not be c o n t i n u e d  fo r l o nger than 3 
m o n t h s ,  and d u ri n g  t h i s  t i m e  the P9t ient  s h o u l d  be kept u n der  
medica l  s u pe rvis i o n .  I f  gastro-i ntesti n a l  sym ptoms develop 
d u ri n g  the treatment,  the dosage s h o u l d  be red u ced or the 
i n te rval betwe e n  doses p ro l o nged.  I n  the event of persistent 
d iarrhoea or vomiting,  t h e  pat ient  s h o u l d  be hosp ita l i s e d .  
Pregnancy and lactat ion : As i n  the case of any form of d rug 
the rapy, Lam prene s h o u l d  be e m p l oyed with caution d u ri ng 
p regnancy, espec i a l l y  i n  the fi rst 3 months .  C l ofazi m i n e  c rosses 
the p l acental barrier and causes temporary d i scoloratio n  of 
newborn i n fant.s.  The active s u bstance a lso passes i nto the b reast 
m i l k .  U nwanted effects : The fol l owing s i d e  effects h ave been 
observed : Redd i s h  to dark-brown d i scolorat ion of the skin and of 
t h e  l e p rous  l e s i o n s ,  part i c u lar ly  i n  pale-s k i n n e d  pat i e nts at s ites 
e xposed to l ight .  Disco loration of the h a i r, c o n j u n ctiva,  cornea,  
and lacr imal  fl u i d ,  as we l l  as of sweat,  s p u t u m ,  u r i n e ,  and faeces.  
T h i s  d isco lorat i o n  i s  revers i b l e ,  a lthough i n  t h e  case of the skin i t  
often d o e s  not d isappear c o m p l ete ly u n t i l  some months  after t h e  
cessation of treatment.  Dryness o f  the s k i n ,  i c h thyos i s ,  prur itus ,  
p hotos e n s i t i v ity, ac n eform erupt ions ,  a n d  n o n -s pec ific .s k i n  
ras hes .  Nausea,  vomit i ng, abdom i n a l  pai n s ,  d i arrhoea, anorexia ,  
loss of weight,  and eos i n o p h i l i c  e n teropat h y. Storage : Protect 
from h eat and m o i s t u re .  Pac ks : 100 caps u l es of 50 mg o r  100 mg. 

F u rt h e r  i nformation is  avai l a b l e  o n  req uest.  
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