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Two lepromatous and one borderl ine patient improved following t ransfusions of 
whole blood from selected donors whose Mitsuda reactions were positive, Two of 
the patients had received no previous ant ileprosy therapy and rema ined untreated 
d uring the study, The th ird patient was probably drug resistant .  lm provement  was 
preceded by febrile ep isod es, "benign reactions", which are d escribed, 

I ntroduction 

Present  chemotherapy of leprosy is not completely satisfactory. Improvement  is 
slow, lepromatous reactions are frequent  and there is no establ ished therapy for 
enhancing the immunological capacity of the patient against Mycobacterium 
leprae. However, it has been suggested by Rotberg and others that patients with 
lepromatous leprosy lack a genetically determined resistance factor. To test this 
hypothesis we postulated that patients with lepromatous leprosy, who lacked this 
factor, might benefit from passively transfused "resistant" cells, present in wh ole 
blood t ransfusions, from Mitsuda-positive blood donors. The present pape r 
summarises preliminary resul ts from studies designed to test this hypothesis. 

MateriaIs and Methods 

The studies were undertaken on three male patients, ali with active disease , two 
of whom were previously untreated (one with lepromatous and the other with 
borderl ine type leprosy ) and the third with relapsed lepromatous type leprosy . 
al most certainly due to the emergence of drug resistance . A panel of blood donors 
who were strongly Mitsuda-positive (> 5 mm) were selected and cross matched 
with the respective leprosy recipients.  Each leprosy patient received a series of 
blood transfusions from a selected donor and the blood transfusions were carried 
out immediately a fter collection from the respective donors .  

Case Reports 

Case 1. F.A.o.P 
A 2 1  year old Caucasian, bom in Goa ; untreated lepromatous leprosy . Two 

months before the present study the patient suddenly deteriorated with new skin 
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lesions affect ing the face and trunk  and his. visio n ,  which had previously been 
normal , beca me bl urred with excessive lacrym ation . He d id  not notice any 
cha nges i n  cutaneous sensit iv i ty or nasal obstruct ion . On exam ination his face was 
erythe matous and infi ltrated with numerous wax coloured small nodules .  On the 
trunk there were sy mmetrical faint  redd ish copper coloured macules with 
indefi ni te  edges. There was nodular i n fi l tration of the nasal mucosa . 

Bacteriological exami nation of skin smears and nasal mucus showed large 
nu mbers of bac i l l i  and globi , with smal l  numbers of baci l l i  in the tears. 
Histo logical  exami nation of a biopsy from the forehead showed lepromatous 
leprosy,  with a high BI and the maj ority of bac i l l i  stained sol id ly .  B lood 
exa mi nat ions revealed a moderate normochromic anaemia ,  posi tive Wassermann 
and Kahn tests and normal seru m prote ins  and E .S .  R. Uri nalysis was within 
normal l imits .  The bl ood group was O,  Rh posi tive . 

Treatment with transfusions of 200 ml of whole blood at 1 0- 1 5 day in terva ls 
were i ni tiated . I n creased nasal obstruct ion was the only manifestat ion noticed by 
the pat ient  d uring the first s ix transfusions. Ho wever, on the 9th day after the 7th 
transfusion the pat ient  suddenly presen ted a plethora of unusual manifestat ions .  
He fel t  repul sed by food , vomited , and the faeces were soft and black (negative 
for occult  blood ). Nasal obstruct ion suddenly d isappeared after the expulsion of a 
ye l lowish and  gelat inous d ischarge from the nose. Normal vision was recovered 
and he fel t  a sensation of well-being in spite of pyrexia. On examination the 
red ness and swel l ing of the face had almost completely subsided. However, he 
presented polyadenopathy, splenomegaly and swell ing of the left testis. Because 
the pyrexia  (38. 2-40.0° C) persisted for the next four days, associated with 
profound asthenia  and deterioration i n  the patient 's condi t ion ,  a course of 
predn isone (30 mg, dai ly)  was i nit iated .  The temperature returned to normal 
withi n  two days and then the dose of prednisone was reduced and final ly 
discontinued. In the next  20 days although the patient was em aciated and weak 
his original symptoms of leprosy were considerably d iminished .  However, there 
was no d iminution in  the number of bacilli in his nasal discharges or skin scrapes. 
A biopsy from the forehead,  near to the first biopsy , showed a granuloma of the 
same type but occupying l ess skin area although the density of bacilli per 
microscope field was unchanged. 

During t hese episodes and over the next  two months a series of laboratory 
investigations were undertaken. All blood cultures proved negative ,  as did the 
Widal reaction , although the Wassermann and Kahn tests remained positive. The 
E. R. S. ranged between 23-3 5 mm, before returning to normal two months later .  
The Takata-Ara and t hymol tests were posi t ive but the Van den Berg reaction 
remained nega tive and the serum bil i rubin  was 0.2 mg %. The L. E. test was 
negative. The blood examinations revealed a normochromic anaemia with 
3 , 750,000 erythrocytes, 7 5 %  haemoglobin and colour index I; 1 8 ,600 
leucocytes-5 0% neutrophils ,  48% Iymphocytes ,  2% monocytes and 0% 
eosinophils and basophils. The electrophoretic serum protein pattern was as 
fol lows : total proteins 7 .4  g % ; albumin 45%, 0'- 1 globulin 0.5%,0'-2 globulin 1 0%, 
{3 7 . 5 %  and 'Y globulin 37%. 

Because of these unexpected manifestations no further blood transfusions were 
given a fter the 7th, and except for the short course of prednisone no specific 
therapy was administered. Although the patient's general condition rapidly 
improved , his l eprosy condit ion seemed to s lowly deteriorate after one month and 
was obviously worse a fter two months, with the reappearance of skin infiltration , 
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al though his vision remained normal and there was no return of nasal obstruction .  
Therefore the series of whole blood transfusions were recom menced for a second 
time at a volume of 200 ml at two weekly intervals .  Since after two such 
transfusions no recurrence of reactions had occurred the dose was increased to 
400 ml for the nex t  two transfusions. With no fu rther react ional episodes the dose 
was aga in  red uced to 200 ml. However, eight days after the 7th transfusion of the 
second series a "benign reaction" occurred , si milar to the former but less in tense . 
The temperature rose to only 38 .4° C, there were no black stools ,  and there was 
no general deteriorat ion in the patient's condition . Therefore this time corti
costeroid therapy was not administered and he was given an 8th transfllsion . This 
was fol lowed i mmediately by swel l ing and pain of the left testis but no pyrexia.  
As previ ously ,  there was a sudcten diminution in his leprosy sym ptoms and this 
time a signi ficant fal i  in  the BI from his nasal discharge with a high proportion of 
granular organisms. Speci fic anti leprosy therapy was then ini tiated with Madribon 
and at the same ti me blood transfusions of whole blood were continued every two 
weeks for a further five months. The patien t 's condition has continued to i mprove 
and his Wassermann and Kahn tests have become nega tive without receiving any 
ant isyphi lis treat ment .  His  Mitsuda reaction remains negative . 

Case 2. F. P. M. 

A 27 year old Caucasian , bom in Portuga l ;  lIntreated borderl ine leprosy . One 
year before this stlldy began the patient had an indolent witlow of the left hand . 
At the time of our study the patient presented with lesions of the forehead,  trunk  
and limbs. The face was infil trated and  red . There were mixed  type  of lesions on 
the trunk and l imbs, some being m acules with an iI l-defined edge and others 
erythematous with very well defined edges . The nasal mucus contained a few 
bacil l i  and single globi whereas a smear from the forehead revealed a large number 
of bacill i  and globi .  The Mitsuda reaction was nega tive . Histology was typical of 
borderline ( B L) l eprosy ( Ridley and Jopling, 1 966) .  Al I  other investigat ions were 
within normal limits. 

Whole bIood transfusions were commenced at intervals of 1 5  days, the first 
dose was 200 ml , the next four 400 ml and the following nine 200 ml .  

After the  8th transfusion he  had a slight reaction, without fever, characterized 
by repugnance against food, but without vomiting and by the appearance o f  
enlarged axillary a n d  inguinal Iymph nodes. The symptoms lasted for seven days. 
Afterwards the Iymph nodes di minished but the erythema and the infiltration of 
the face increased. He then began to improve slowly . After the 1 2th transfusion 
and six months after the first transfusion, he was much better. The infiltration o f  
the lesions h a d  disappeared a n d  s o  had t h e  erythema and swelling of t h e  face .  The 
lesions on the trunk were still present but they had a very unusual appearance.  
Each lesion consisted of a very c1early defined yellow oval-shaped centre 
surrounded by a rose coloured area, the outer edge of which was irregular and 
iIl-defined.  We were surprised at  the contrast shown by the inner and outer areas 
of the lesion_  After 1 4  t ransfusions and e ight months the transfusions treatment 
was discontinued and the administration of 1 00 mg DDS a day was started .  This 
high dose did not provoke any adverse reactions. 

At the end of the transfusions treatment the smears revealed the same quantity 
of bacil1i but half of them were granular. Histological examination showed the 
same structure as before but with moderate fibrosis of the superficial dermis and 
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ma ny ac id-fast baci l l i .  w i th  a proport ion granular .  Ro ut ine  l aboratory e x a mina
tion remai ned norma l .  The Mi tsuda reaction con t i n ued negat ive .  

Case 3 .  S .  N. C. 
A 4 5  year o ld  Ca ucasian born i n  Port ugal ; d rug  resistant  lepromatous leprosy . 

When we first saw the  pat i en t  in 1 9 6 1  he had adva nceel lepromatous leprosy with 
a 25  years h istory , i n  spite of  many years of i rregular t rea t ment wi th  DDS.  His  
skin smea rs were highly posi t ive,  sk i n  histology was ty pical  o f  lepromatous 
leprosy anel h is  Mi tsuda reaction  was nega tive. The patient was then t reated with 
thiambutos ine and i mproved for one year .  EN L then developed and his condi t ion 
deteriorated .  Treatment  was changed to  Madribon , he i mproved for two years and 
then det eriorateel aga i n .  Thr9ughout these three years he had cont in uous EN L in  
spi te of corticostero i d  therapy ( 5- 1 0  mg pred nisone ,  d a i l y ) .  Because we had  then 
exha usted a l i  the known an t i l eprosy d rugs ava i l ab le  i n  this  country we decieleel to 
sub mit  hi m to whol e b lood t ransfusion t reat ment . 

Whole b lood t ransfusions of 200 m l  were given at in tervals  of 1 0-30 days and 
Madribon therapy was con t in ueel in  spite o f  our  opin ion that  the  d ru g  was 
wi thout effect .  Some days after the 8th t ransfusion he noteel b lack stools and by 
the 8th day he devel opecl pyrex ia  ( 3 9 . 0° C),  j au ndice and hepa to-splenomega l y .  
The pa t ient  refused hospita l izat ion a l though w e  h a d  diagnosed i n fect ious 
hepat i t i s-this  later  proved to be incorrect .  Black faeces rem ained for four days ,  
py rex ia  for 30 days and jaund ice for four days.  Transfusions were discont inued . 
However, i n  spite of t he pyre x ia i t  was poss ib le  to cl iscont inue pred nisone,  for lhe 
first time in 3 years, without the reappearance of ENL man ifestat ions .  In the next 
30-day period his genera l  condit ion i m proved d ramat ica l l y .  Pyrexia was only 
present i n  the a fternoons ,  erythema and i n fi l t ration of  the  face d isappeared 
co mplete ly .  The macules on the body were scarce ly  detectable and most of  the 
infi l t ra t ions d i sappeared and t he few that remained were very d i minished and of a 
fain t  colour .  S ince then there have been no more episodes of E N L  and 
corticosteroid t herapy has never been re-i nstated . Blood transfusions were 
stopped after a period of t wo months,  a l though Madribon therapy was cont inued . 
However, the patien t 's condit ion grad ually deteriorated .  We then started a second 
series of b lood t ransfusions, but  this  t ime without Madribon .  The second series 
consisted of 1 0  transfusions of 200 ml at 1 5-day i n tervals .  The patient improved 
immediately and cont inued to do so throughout this period . Clofazimine therapy 
was then started and the patient has cont inued to i m prove .  

Because th i s  pa t i ent  l ived outside Lisbon only l imited laboratory invest igations 
were possib le ,  and were confined to the period of  pyrexia fol lowing the fi rst series 
of transfusions.  At that t ime blood examination showed 3 . 2  mil l ion 
erythrocytes/mm J ; haemoglobin 1 0 . 6  g %;  8300 leucocytes/m m J - 54% 
neutrophi ls ,  32% Iymphocytes,  1 4% m onocytes and 0% eosinophils and basophi ls .  
The E. S . R was 80 mm. Urinalysis was normal and the Takata-.Ara, Hanger and 
cad mium tests were posi t ive.  The Mitsuda reaction remained negative throughout .  

Oiscussion -

We present t hese three cases because the results suggest that the patients did 
benefit  from t ransfusions of whole blood from Mitsuda posi t ive donors .  However , 
we readily ad mi t  that three cases are too few ,  only two were lepromatous 
(borderline patients can spontaneously become more t uberculoid)  and complete 
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labora t ory i n ves t i ga t i ons  were lack i ng .  I n  s r i te of  t h ese l i m i t a t i o n s  t he res u l t s a re 
of i n t eres t . Th us ,  t h e  I'i rst çase l Indo u b t ed l y  had u n t reated a n d  progress ive  
lepro m a t ous l e prosy w h i ch n ever u n d e rgoes spo n t a neous i m prove m e n t . Yet , t h e re 
was u n el o u bteel l y  i m prove men t I'o l l o w i n g  eaçh ser ies o r  t r a ns rusi o n s  a n d  d e t er iora
t i on e1 u r i ng the i n t erva l s  whe n t ra n s rl l s ions  were s top peel .  In t h i s  case as in t h e  
ot h e r  t wo çases i mp rove men l was assoc i a t e d  w i t h  rel1ri l e  reac t i o n s .  T h e  fi rst a n el  
i mpo r t a n t  po i nt t o  e x c l uele h ere i s  t h a t  t h ese febr i le  rea c t i o n s  were t ra n srus i o n  
rea c t i o n s .  They c 1 e a r l y  were n o !  because : ( a )  t h e y  bega n e i g h t  e1 a y s  a ft e r  t he 
t ra n s fu s i o n ,  t ra n s rus ion  rea c t i o n s  begi n i mmediately after t ra n s fusi o n : ( b )  
t ra n s ru s i o n  rea c t i o n s  a r e  short- l i ve d ,  o l l r  rea c t i o n s  lasteel ror a m on t h : ( c )  the 
prolonged pyre x i a  rea c t i o n s  res u l t i ng rro m t h e  7th t ra n s fu s i o n  in  t h e  fi rs t  ser ies ,  
ra i l ed to  e l i c i t  any rea<.:t i o n  w h e n  b l ood fro m t h is same e1o n o r  was useel t o  i n i t i a t e  
t h e  I'i rs t t ra n s rus ion  i n  t h e  seco n d  ser ies  o r  t ransrusi o n s . 

The so-ça l leel " b e n i gn reac t i o n s "  t ha t  res u l t e el  fo l l o w i ng a series o r  t ra n s rus i ons  
are not 01' t h e  ENL t ype s i n ce t hey d i el not  res u l t  in  t h e  a ppeara nce o r  c rops  of 
ne w l e s i o n s  as  a re seen i n  EN L o r  t h e  e1 e ve l o p m e n t  o f  oeel e m a  o f  t h e  l egs a n el  
hanel s .  On t h e  con t ra r y ,  t h e  pyre x i al ep isoeles were assoc i a t e el w i t h  e1 i m i n u t io n  i n  
ex ist i ng l es ions ,  i n cl u el i ng e1 isa p peara n ce of bl urreel vision a n el ,  moreover , aft e r  the 
fi rst seri es of  t ransrusions the  pat ient 's symptoms a l i  returneel other than b lurreel 
vision . F ina l ly ,  a fter the  seco nel ser ies  of transfusions t h e re was an increase in  
degenerate bac i l l i  anel d i mi n u t i o n  of lepromatous gran u loma in  the  skin in  a 
pat ient  wi th  lepromatous l eprosy who without  chem otherapy woulel inev i tab ly  be 
progress ive .  

Although the second pat ient  had bord er l ine leprosy and therefo re might show 
spont aneous i m prove ment ,  s i gn i fi c a n t  i m prove m e n t  was registered by a series o f  
bl ood transrusions without a n y  chemotherapy. 

Our th i rd case was aga in  l e p ro m a t o u s ,  was ful 1 y  active in  spite of  prolonged 
che motherapy and therefore ' must have been drug resistant . Therefore , we 
consider that the i mprove ment shown with the first seri es of t ransfusions in spite 
of cont i nu ing chemotherapy resul ted  from t he transfusions and undoubted ly  the 
improvement wh i ch resuI teel f TOm the second series o f  t ransfusions,  w here no 
che mot herapy was given,  must  have been d ue to the e ffec t  of  the  transfusions .  We 
therefore consider t hat the thi rd case was as s ignificant as the first . I n  addit ion,  
the t hi rd case was a l tered sufficient ly  by b lood transfusions to  no longer require 
corti costeroi ds, which he had previously requ ired regularly over m an y  years.  

We consider that even this small series provid es strong evidence that b lood 
transfus ions from Mi tsuda-posit ive donors had increased the i m m unological 
capaci ty of a l i  t hese patients anel for the t hi rd case had also d i minished his EN L.  
These beneficiaI effects of whole blood transfusions,  part icularly for the 
treatment  of  l epromatous reactions ( ENL)  have been repeated ly  c1ai med b y  the 
Spanish i nvestigators of  Font i l les (Aguas, 1 96 2 ,  1 96 6 ;  Cont reras et  aI. . 1 9 5 3 ) .  We 
cIa i m  t hat our very prel i minary data may well be  the fi rst evidence to show that 
whole  blood t ransfusions from Mitsuda-posit ive d o nors are "therapeutical 1y" 
benefic iai in  t he absence of chem herap y .  

Conc\usions 

( I )  That the i mmunological capaci ty  o f  a lepromatous patient can be  increased 
by transfusions of whole blood from Mitsuda-positive donors. 

ot
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( 2 )  That this  increased resistance may be due to the transfusion of 
immunological ly competent Iymphocytes.  

(3) The presence of these i mmunological ly competent Iymphocytes, whi le  
sufficient to bene fi t  t he patient 's bacterial infect ion ,  fail to establ ish a permanent 
Mitsuda-positive status .  

(4)  These preliminary and favourable results provide a possible new 
"imunological " basis for the treat ment o f  pat ients with lepromatous leprosy . 
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