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Dapsone monotherapy wa s ,  for about 3 0  year s , the s tandard 

treatment for a l l  type s of leprosy . At f i r s t  very succe s s fu l , 

i t  fai led because o f  three inter- r e l ated factor s , name ly poor 

comp l i ance , the emergence of dap s one re s i s tance , and the 

phenomenon of bacte r i a l  per s i s tence , the mo s t  important b e i ng 

drug re s i s tance . 

The P rob lem 

1 .  Poor comp l i anc e 

Dapsone mono therapy was long-term therapy . T uberculoid 

patients were treated from 1 8  months to 5 year s ( 1 ) , usual ly 

the l atter i n  borde r l i ne - tuberculoid ( BT )  l epro sy . 

Mul t ibac i l lary patients were adv i se d  to stay on dapsone for a 

fu l l  1 0  years a fter achieving s k i n  sme ar negativity ( 2 ) , 

a lthough mo s t  lepromatous ( LL )  patient s were , in fact , l e f t  on 

treatment for l i fe .  Yet patients se ldom saw much improvement 

a fter the f i r s t  2 or 3 years of therapy , whe reas furthe r 

deterioration could occur from reactions or from secondary 

damage in anae sthe t i c  l imbs . Furthermore , r e l ap s e s  very se ldom 

occurred wi thi n  months o f  s topp ing therapy . There fore , many 

patients ab sconded ( more than 5 0 %  i n  one large s tudy , within 4 

years o f  starting tre atment ( 3 ) ) , othe r s  only attended 

i r r e gu l a r ly , and e v e n  amon g  tho s e  who c o l l e c t e d  the i r  daps one 

each month , many fai led to take the i r  tab l e t s  regularly (4 ) .  

Treatment was far too pro longed for good c omp l ianc e . 

2 .  D apsone re s i s tance ( D R )  

Although DR was sought dur ing the f i r s t  decade o f  dapsone 

monotherapy , i t  was s a i d  not to occur . The late emergence o f  

dap sone - re s i s tant Mycobacter ium leprae is known to be due to 

the bacte r ium ' s pro longed generation t ime o f  1 1  - 1 2  day s and 

to the h igh peak b lood leve l obtained w i th 1 0 0  mg . dapsone , 

some 5 0 0  t ime s the minimum inh ibitory concentration for fully 

sen s i t ive strains . When proven DR was f i r s t  reported by Pettit 
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and Ree s  �n 1 9 6 4  ( 5 ) , it was thought to be a rare phenomenon , 

with an e s t imated preva lence in Malay s i a  o f  0 . 2 % and an annu a l  

i nc idence o f  0 . 1 % ( 6 ) . By 1 9 8 1 , 1 0 . 1 %  o f  a l l  reg i s tered LL and 

Border l ine- lepromatous ( BL )  pat ients in west Malay s i a  were 

cons idered daps one re s i s tant , a fu l l  ha l f  being l aboratory 

proven , a lthough a few pr imary DR c a s e s  were inc luded i n  thi s 

f igure . I n  E thiop i a , the minima l proven preva lence wa s a l s o  

around 1 0 % , a l though a re a l i s t i c  e s t imate w a s  1 9 %  ( 7 ) ; the 

prima fac ie incidence wa s about 3 %  per annum ( 8 ) , and only fe l l  

s l ight ly , t o  around 2 %  per annum , f o l lowing the 

( re ) introduc tion of fu l l-do s e  dapsone ( 9 ) . ( The de f i n i t ion o f  

proven dapsone r e s i s tance i n  the l a s t  report ( 9 )  d i f fe r s  from 

that used in the e a r l i e r  reports ) .  Mo s t  othe r are a s  where 

survey s of secondary dapsone re s i s tance have been per forme d , 

gave preva lence s in the region o f  5 - 1 0 % . 

Secondary dap sone re s i s tance has norma l ly only been detected 

in LL and BL patient s . The incubation period between 

c ommenc ing su lphone ( that i s , dapsone in near ly a l l  patients 

s ince 1 9 5 0 )  therapy and the t ime of re lapse has been found to 

be pro longed , but to v ary great ly from pati ent to patient . I n  

Ma l ay s i a , a n  ana ly s i s  o f  the f i r s t  1 0 0  proven c a s e s  gav e  a 

r ange o f  5 2 4  year s , w i th an ave rage o f  1 5 . 8  years  ( 1 0 ) . 

Mo s t  had fu l l  do s e  DR , that i s , r e s i stance to 5 0 - 1 0 0  mg . 

dap s one g iven da i ly . 

reported in 1 9 7 9  ( 7 )  

I n  E th iopi a ,  the r ange for 1 7 4  patients 

was 2 - 21 years with an average of 9 . 7  

year s , r e f le c t ing the low dapsone do sage commonly used in the 

prev ious decade . Mo s t  had low or intermed i ate re s i s tance , 

equivalent to a do s age o f  1 or 1 0  mg . dai ly . But the threat o f  

dap sone r e s i s t ant r e l ap s e , a l though i t  may dimi n i s h  w i th t ime 

beyond 2 0  year s , s t i l l  appe ars to per s i s t  inde f in i te ly in LL 

and BL patients remaining on dapsone monothe r apy . I have 

s tudied two patient s , who both commenced therapy w i th so lapsone 

in 1 9 4 7  and were sub s equently ma intained on daps one , who 

re lapsed in 1 9 8 0  and 1 9 8 4  re spective ly ,  the latter patient 

rece iving a l l  h i s  

lepro sy- free are a s . 

3 7  year s ' treatment wh i l e  l iving in 

When LL and BL patients re l ap s e  with 

secondary DR , they eventua l ly become infectious once again . 

The i r  contact s  are in fected w i th re s i s tant baci l l i , and tho se 

unab l e  to overcome the infection subc l in i c a l l y  deve lop pr imary 

dapsone re s i s tant leprosy o f  any type , inc luding BT , TT and 

I ndeterminate . Pr imary DR is e a s i e r  to s tudy in LL and BL 
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patients a s  the ir strains o f  M . leprae can be sub j ected to 

dap sone- sen s it iv i ty tes t ing in mice . I t  has been detected in 

many parts o f  the wor l d . The h ighe s t  preva lenc e s  were found in 

the WHO THELEP drug t r i al s , 3 5 %  in Ching leput and 3 7 . 5 % in 

Bamako ( 1 1 ) , a lthough mo s t  s trains showed only low- lev e l  

r e s i s tance . Re s i s tance in tube rculoid leprosy has recent ly 

been reported ( 1 2 ) ; i t  is probab le that it has been wide ly 

over looked in the past . 

The subj ect o f  DR has been we l l  revi ewed by Pearson in 1 9 8 1  

( 1 3 )  and by J i  i n  1 9 8 5  ( 1 4 ) . 

3 .  Microb i a l  per s i stence 

Bacter i a l  per s i s tence the survival of sma l l  numbers o f  

drug - s en s i t ive bac i l l i  a fter the dramatic i n i t i a l  k i l l  with 

I approp r i ate and continu i ng chemotherapy - i s  a s  important in 

leprosy a s  i t  is in other bacte r i a l  d i s e a s e s  such as 

tuberculo s i s , typho id and subacute bacte r i a l  endocard i ti s . 

Such per s i s ter s , in lepro sy thought to be phy s io log i c a l ly 

dormant bac i l l i , can c ause re l ap s e  a fter s topping e f fective 

chemothe rapy . 

, 

Waters e t  a l  ( 1 5 )  i s o lated dapsone sens i t ive strains o f  M .  

leprae from 3 of 1 2  LL patient s treated 1 0  - 1 2  yea r s  with 

standard dapsone therapy under good cond ition s . The s ame group 

s tudied 3 6 2  LL and BL in-patients treated in Malays ia for 1 8 . 5  

- 2 2  years up to 1 9 7 0  with supe rv i sed dapsone monotherapy , and 

who then s topped chemotherapy ( 1 6 ) . Over the next 8 - 9 year s , 

2 5  patients ( 8 . 8 % )  r e l ap s e d ; i n  a third o f  the s e , the dapsone 

sen s i t iv i ty of the i r  strains of M . leprae was determined , and 

ha l f  were fu l ly dapsone s e n s i t ive and h a l f  s howed various 

leve l s  of DR . There fore i n  a sma l l  proport ion of patients 

tre ated �xcept iona l ly regu l a r ly and we l l  with dapsone 

monotherapy , per s i s tent bac i l l i  might survive for at l e as t  a s  

l o n g  a s  2 0  year s . 

concepts behind the so lution 

1 .  D rug re s i s tant mutants and the s i z e  o f  the bacte r ia l  

popu l ation 

By ana logy w i th tubercu l o s i s , i t  i s  known that in a bacter i a l  

popu l ation , prior to any treatment , there ex i s t s  a sma l l , 

gene t i c a l ly-determined sub-popu lation re s i s tant to a drug . The 

s i z e  o f  the sub-populat ion var i e s  with the drug used , but i s  

usua l ly o f  the order o f  one in 1 0
6 

M . tubercu l o s i s . The chance 
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that any bac i l lus i s  re s i s tant to two drug s i s  one in 1 0
1 2

. I t  

i s  thought that the frequency o f  r e s i stant mutant s i s  s imi lar 

in M . leprae popu lation s . Re s i stance to ri famp i c i n  and to 

ethionamide / prothionamide a fter monotherapy with the se drugs 

has a lready been de scr ibed , a l though only one s train o f  

c lo f a z imine- r e s i stant M . lepr ae has been reported to date ( 1 7 ) , 

even though th i s  last drug has been u sed s ince 1 9 6 2 . 

I t  i s  e s t imated that an advanced , untreated case o f  LL may 

have a bacte r i a l  popu lat ion o f  1 0 1 2  
M . lepr ae , o f  wh ich 1 0

1 1  are 

v i ab le . I t  i s  there fore e s sential to treat a l l  mu ltibac i l lary 

leprosy ( MBL)  with three bacte r i c idal drug s , e spec i a l ly a s  DR 

might a lready be present , whe ther pr imary or secondary . On the 

other hand , untreated BT , TT and I ndeterminate patients hav ing 

no smear s ite a s  high a s  2+ on the Ridley scale ( pauc ibac i l lary 

leprosy , PBL) , are thought to have a v i ab le bacterial  

popu lation o f  less  than 1 0 6 a s  we l l  as  mo st po s s e s s ing ( or 

deve loping )  s ign i f ic ant c e l l -medi ated immun ity . Monotherapy 

with one bacter ic ida l drug o ther than dapsone is there fore 

su f f i c ient . But because o f  the r i sk o f  m i s c l a s s i fic ation under 

f i e l d  condition s , or the po s s ib i l i ty of hav ing a higher than 

expected bacte r i a l  popu lation in nerve s ,  though not in the 

skin , i t  is s a f e r  to g ive therapy with two drugs , a l though the 

second could be daps one as mo s t  pr imary DR is s t i l l  low leve l .  

2 .  P er s i s tence and compl i ance 

It has been found in tube rculo s i s , that the shorter the 

duration o f  therapy , the better is the comp l i ance . 

Furthe rmore , i t  has been shown in Ethiopia and Ruanda ( 1 8 )  that 

eight weekly 9 0 0  mg . do s e s  of r i famp i c i n  cured PBL , as did a 

somewhat di f fe rent short-cour se reg imen o f  r i famp i c i n  and 

acedapsone in the Phi l ippine s (1 9 ) .  Mo s t  o f  the sma l l  number 

of . .  re lapse s "  now be ing reported fol lowing WHO short-course 

r i famp i c i n  plus dapsone chemotherapy in PBL are probab ly due to 

late reve r s a l  reactions and not to renewed bac i l lary 

mu ltipl ication and spread . 

to be very we l l  founded . 

The PBL mu l t i drug therapy appears 

There is perhaps more unce rtainty over the treatment of MBL . 

Pers i s te r s  have been detected a fter 5 ye ar s o f  r i fampic in ( 2 0 )  

and 1 5  years o f  c lo faz imine ( 2 1 )  monotherapy ( prothionamide has 

not been studied) . Neverthe l e s s , combined daily dapsone and 

r i famp i c i n  therapy has been shown to produce fewer per s i sters 

at 6 months than dapsone monotherapy ( 2 2 ) . I n  the Malta tr i a l , 
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where combined chemotherapy with d a i ly r i famp i c i n  and 

I soprod ian ( dapsone , prothionamide and i soni a z id )  was 

admin i s tered to a very mixed group of pat ients , for about 2 4  

months , Jop ling ( 2 3 )  reviewed 1 1 6  MBL patient s mo s t  o f  whom had 

been fol lowed 6 9 years s ince s topping a l l  anti- leprosy 

chemotherapy . None had r e l apsed c l in i c a l ly or 

bacterio log i c a l ly , a l though 3 4  were s t i l l  weak ly 

smear-po s i tive . Moreover , r i fampic in given on two consecutive 

day s each month has proved as e f fective a s  da i ly r i famp ic in , as 

j udged by per s i ster detect ion at 5 year s ( 2 4 ) . S imi l a r ly , in 

the THELEP contro l led drug trial in MBL , a s i ng le do se o f  

1 5 0 0  mg . r i famp i c i n  was a s  e f fective a s  6 0 0  mg . da i ly over 2 

year s ( 2 5 ) . 

We may conc lude that the WHO MBL reg imen , se lec ted on 

grounds of cost , e f fectivene s s  ( inc luding the prevent ion o f  the 

r i famp i c in r e s i s tance ) , acceptab i l i ty ,  emergence o f  

supe rv i sab i l ity 

for contro l l i ng 

and low tox i c i ty , i s  amp ly fu l f i l l ing i t s  hope s 

drug re s i s tance where i t  i s  c on s c i entious ly and 

e f f i c i ently be ing app l ied . The recent THELEP work ( 2 5 )  

sugge sts  that the reg imen may we l l  b e  found to be a s  ful ly 

e f fec tive in contro l l ing per s i s tence as any other so far 

inve s t igated , and that it  is not a second-be s t . We may use it  

with fu l l  con f idence . 
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