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The first recorded autopsy findings are presented on a young person suffering from 
intractable lepra reaction treated for  four months with clofazi mine in  a dose of  
300 mg da i ly .  Apart fram a generalized yellow colouration of fatty tissue ,  b rick red  
in  muscle and viscera , ex tre me congestion and oedema of the mucosa o f  the small 
intestine was found,  and considered not to be caused by any infectious agent . 
Deposits of clofazimine crystals were found in the intestinal mucosa . 

Introduction 

Clofazimine (B 663)  is now being extensively used in  several leprosy clinics s ince 
i ts efficacy against leprosy · as well as against lepra reaction has been well 
documented.  (For review see Aguas, 1 97 1 ) . While its therapeutic action is 
generally satisfactory , the main side effect is the development of a violaceous 
colourat ion due to the accumulation of the rimino-phenazine dye in the skin and 
mucus membrane .  It would be expected that i n  addition to the deposition in th� 
skin and mucus membrane, the drug accumulates in the inte rnai organs as well .  
This has been demonstrated in  experi mental animais (Conalty a n d  Jackson , 1 962 )  
tut  there has been no record of similar changes i n  the human v iscera i n  patients 
treated with clofazimine.  We recently had an opportunity to examine the changes 
in various organs during post-mortem examination of a patien t who had a course 
of treatment with B 663 prior to her death . To our knowledge this seems to be 
the first record of au topsy findings in a patient treated with B 663 . 

History and Clinicai Features 

The patient was 'l girl aged 1 2  years when she was first admitted in 1 96 5  to the 
Central Leprosy Teaching and Research Institute,  Chingleput ,  as a case of 
lepromatous leprosy . After about 'five months of treatment  with DOS, she 
absconded from the I nstitu te .  Seven yeais later, she retumed with the d isease very 
much advanced and wit.h severe lepra reaction, She was treated initialiy with 
antiinalarials, and later with antimonial drugs, along with other remedies for relief 
of her symptoms. Ouring this period,  she had m ild  albuminuria with two to five 
pus cells per high power microscopic field .  After abou t five months of medication 
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with these drugs, the  treatment was changed over to prednisolone, 1 5  mg twice 
daily .  Examination of urine at thát time revealed the presence of traces of 
a1bumin,  pus cells and granular casts. Despite six weeks of treatment with 
prednisolone,  the reaction continued unabated with the development of 
necrotising sk in lesions .  The patient  was there fore put on 1 00 mg clofazimine 
three t imes a day along with prednisolone. She also received I mg DOS twice 
weekly . During this .n�gimen the patien t continued to have bouts of pustu lating 
reaction, though of lesser severi ty , along with spells of d iarrhoea. Examination of 
stools revealed plenty of pus ce l ls .  Clofazimine and prednisolone were con tinued 
and the patient  also received an tibiotics and antidiarrhoeal drugs. She continued 
to have a moderate a1buminuria with pus ce lls and granular casts. Creatinine 
clearance was 69  ml/min , blood urea was 1 7  mgl I 00 ml .  There was a marked 
reduction of plasma proteins. After about a month of treatment with clofazimine 
and prednisolone, she showed a significant ímprovement in her reactive state . In 
less than a week however, severe pustular reaction and Iymphadenitis set in. She 
continued to recelve clofazimine.  The dose of prednisolone was increased to 
40 mg a day along with an tibiotics. She developed oedema of the face, chest wall 
and ex tremities al though her urinary ou tpu t was not seriously affected.  The 
creatinine clearance was 57 ml/min . She continued to have bouts of diarrhoea 
necessitating reduction in the dosage of cIofazimine and finally i ts total 
withdrawal . She had received clofazimine for a total period of nearly 4 months at 
300 mg a day . One month later she died . The cause of her death was considered 
to be nephrotic syndrome, presumably precipitated by recurrent  lepra reaction .  
Details of biochemical investigations carried ou t on a number of occasions are 

. presented in the following table. 

Blood urea 
(rngJ 1 00 rnl) . 

Serurn protein 
Total gJ I 00 rnl 
A1burnin g/ 1 00 rnl 
Globulin g/ I 00 rnl 

Serurn cholesterol 
(rngJ I 00 rnl) 

Creatinine 
Clearance rnl/rnin 

Serurn sodiurn 
(rnEq/ l )  

Serurn potassiurn 
(rnEq/l) 

2 7-7-7 2 

1 7  

69 

TABLE I 

Biochem ical findings 

24-8-7 2 22-9-72 

1 8  2 0  

3 . 2  3 . 5  
1 . 5 1 .8 
1 . 7 1 . 7 

· 1 36 200 

57 

1 8- 1 0-72 4- 1 1 -7 2  

24 2 0  

3 . 5 3 . 5  
. 1 . 8 1 . 6 

1 . 7 1 . 9 

1 5 5  1 68 

1 3 6  1 3 4  

4 . 0  4 . 3  

Salient Post-Mortem Findings 

22-22-7 2 

24 

3 . 2  
1 . 5 

. 1 . 7 

1 2 5 

i 3 0  

3 .0 

The body was that of a moderately built adult female patient of lepromatous 
leprosy with extensive scars of healed uIcers alI over the body . There was 
postmortem lividity camouflaging the colounition due to cIofazimine.  The 
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abdomen was distended and contained 3 I o f clear watery flu i d o  The most striking 
finding on opening the abôomen an d chest was the brigh t orange-yel low 
colouration of the fat and brick-red colourat ion of the m u scles  ( Fig. I ) . This  
colou rat ion ,  particu larly of the fa t ,  was e x tensive th roughou t the body in al i  
locations .  The loops of intest ine and the omen t u m  were also found t o  be brigh t 
orange-yel low in colou r, when the abdomen was opened.  H owever, the colour 
faded on exposure to  l igh t for some t ime .  The serosal surface of  the in test ine was 
sm ooth and t here were n o  adhesions between the loops of in testine . On opening 
the smal l  intest ine ,  the mucosa was seen to be in tensely re d ,  ex tremely 
oedematous and m arkedly boggy ( Fig.  2). A care fu l  examination of the ent ire 

Fig . 1 .  Autopsy finding in the case treated with clofazimine .  Note the bright orange-yellow 
colouration of the fat and brick-red colouration of  the muscle . 

Fig. 2. Mucosal surfa ce of the small intestine showing the intense red colouration and 
oedema.  

Fig .  3 .  Cut surface of the spleen .  The bright b rick-req colouration is quite distinct from the. 
colour due to congestion of the pul p .  

Fig. 4. Cut surface of  t h e  lung. Notice t h e  bright brick-red colouration pf the parenchyma . . 
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length of the smalI intestine did not show any ulceration or necrosis .  The large 
intestine was similar in appearance although not so severe ly inflamed.  

The pleural cavi ties contained abou t 500 ml of clear watery flu id on each side.  
The right and left lung weighed 340 and 3 00 g respectively .  The outer surface was 
smooth and bright red in colour.  The cu t surface showed bright brick-red 
colouration, which was qu ite distinct from the usual ' colouration due to 
congestion (Fig. 4). Both the lungs were welI aerated .  The larynx ,  treachea and 
bronchi showed no lesion. 

The bver weighed 1 500 g. The outer  su rface was reddish-brown in colour .  The 
edges were rounded . The cu t surface was congested and sligh tly greasy . The gall 
bladder and bile ducts showed no lesion.  The pancreas was normal .  

The spleen weighed 450 g.
·
H was very firm and ru bbery in consistency. The cu t 

surface showed a prominent pulp which was bright brick red in colour (Fig. 3 ) .  
The superficial Iymph nodes were enlarged .  The Iymph nodes showed no 
significant lesion . 

The kidneys were large , the righ t and the left weighing 1 40 and 1 60 g 
respectively .  The ou ter surface was smooth . The capsu le stripped easily . The cu t 
surface showed the pelvic pad of fat coloured orange-yellow . The cortex and 
medulla were well demarcated .  No significant lesion was seen.  The ureters and 
bladder were normal .  

The cardiovascular system and genital system showed no  lesions. The brain and 
spinal cord were not examined . Of the endocrine glands, the thyroid ,  parathyroids 
and adrenals were examined. No macroscopic lesion was found .  

Microscopic Findings 

The most striking finding on gross examination was the extreme congestion and 
oedema of the mucosa of the small in testine. On histological examination the 
mucosa and ' submucosa were found  to be infiltrated by polymorphs and 
lymphocy tes. There was marked oedema with several dilated and congested blood 
vessels. There was no evidence of ulceration , necrosis or haemorrhage . A mild 
inflammatory cell exudate was also found in the muscular and serosal coats in 
areas. The large intestine also showed oedema and congestion of the mucosa with 
a moderate infiltration by pOlymorphs and Iymphocytes. A search was made for 
clofazimine crystals. In the routine paraffin sections, these crystals were not 
found ,  apparently because during the process of preparing the tissue for paraffin 
sections and during staining, the crystals may have dissolved,  leaving "ghosts" of 
the crystalline material. Such "ghosts" were found in the haematoxyline eosin 
sections, bu t their identity was doubtfu l .  Frozen sections were therefore cu t ,  
mounted and  examined, unstained.  Careful search of these sec tions showed small 
collections of yellowish-black material in the in testinal mucosa. The location of 
these deposits and the shape of the crystals within the clumps are strongly in 
favour of the material being clofazimine  crystals. The change in the colour of the 
crystals was thought to be due to the fixatión of the tissues in formalin .  
Examination of fresh tissue material for clofazimine crystals was not carried out 
at the t ime of au topsy , and al l  the organs were preserved in  forrnalin. Frozen 
sections of the forrnalin-fixed tissues were cu t severa I days later, and this may 
have been the reason for the blackish colouration of the crystals in the sections. 
Apart from the intestine,  the liver, spleen and lung also showed the cry stals (Figs 
5 and 6). 
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Fig. 5 .  Photomicrograph of the liver showing c10fazi mine crystals in a macrophage . (x 5 00 . )  

Fig. 6 .  Section o f  lung showing collection o f  the crystals i n  a macrophage . (x 500 . )  
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Leprom atous gran ulomata ,  a mi l l imete r  o r  less i n  diam e ter,  composed of 
col lect ions of foa my macrophages with a fe w Iymphocy tes, were seen i n  the I iver,  
occupying different  parts of the lo bule .  Fragm e n ted  acid-fast baciJ l i  in small 
groups were found in  the m acrophages.  The bacil l i  were also found in  small  
num bers in the Kupffer cel ls ,  and very occasional ly i n  the l iver cel ls .  M il iary 
leprom atous granu lomata containing acid-fast bac i l l i  s imilar to those described 
above were also fou nd in the spleen and in the  adrenals .  Lymph nodes showed 
partial  re placemen t by leprom atous granuloma,  mainly in the paracortical areas,  
and aci d-fast baci l l i  were fouj1d in m oderate n u m ber in the m acrophage cells 
com posing the granuloma.  The lary n x  showed a lepromatous granuloma m ainly in 
the vocal cords and epiglottis ,  with numerous acid-fast bacil l i .  The bacilli  were 
also fou n d  in the bone marrow,  kid ney and lu ng, located m ain ly  in en dothel ial  
cel ls  of the blood vesse ls or i n  stray macrophages. 

There was a m assive amyloid deposit in  the sp leeri . Most of  the re d pulp of the 
spleen was replaced by amyloid . The white pulp  was seen as sinall is lands of cells 
amidst the amyloid .  A heavy amyloid deposit was also found in  the k idney ( Fig. 
7).  M ost of the glom erul i  were completely or partial ly re p laced by the amyloid .  
The adrenal  corte x was seen as a m ass of  amy loid material ( F ig .  8 ) .  S m al l  areas of 
zona glomeru losa were fou n d  intact,  but the rest of the a d renal cortex was 
replaced by amyloid m ateria l .  Amyloid deposi t  in  the liver was very I i t t l e .  The 
blood vesse ls in practically al i  the organ s  showed amyloid change in. varying 
degrees, m arked particu larly in the u terus and ovary . The organs e x am ined 
showed n o  singi fican t lesion apart from the amyloid deposit in the blood vessel 
wal ls .  

Fig. 7 .  Section of kidney showing amy10id deposit in the glomeruli . ( H  & E x 1 20 . )  
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I n  su m mary ,  this 22 year old woman was a patie n t  of lepromatous leprosy with 
repea ted react ions.  Having been treatect with clofazi mine ,  there was a stri k i ng 
colour change in the skin and i n ternai  organs .  The su bcu taneous fa t ,  as wel l  as fa t 
in other loca tions were stained b righ t orange-ye l low.  M u scles,  l iver, splee n ,  
kidneys a n d  lu ngs showed brigh t bric k-red colourat ion . T h e  en tire length of t h e  
in testines showed profu se oede m a  and seve re congestion of t he mucosa. Absence 
of u lcerations or necrosis iri dicated that  t h is severe en teri tis was not  due to any 
infectious age n t .  Unstained frozen section s  showed several smal l  c lumps of 
clofazi m in e  deposited in the intestinal mucosa ,  lu ngs ,  l iver and spleen .  There was 
in addit ion a severe secondary amyloidosis, with massive de posi t  of amyloid in 
sp leen,  kidney and adrenal cortex and also an amy loid change i n  the blood vesse ls 
of organs.  Leprom atous granulomata were see n' in l iver,  spleen,  Iymph nodes,  
adrenal cortex and lary n x .  Acid-fast bacil l i  were seen i n  the gra n u  loma ta as well  as 
in the endothelial  cel ls  of blood vessels in other organs .  

Renal amyl oidosis was the cause of nephro tic sy ndrome i n  this pat ien t .  Some 
of the sequen tial biochém ical observations carried ou t on vari ous occasions 
showed a persistent ly  low leveI

' 
of plasm a  p roteins .  There was a lbum i n uria anel a 

mild increase in the seru m cholesterol levei on one or two occasions .  These 
features  are consisten t  with nephrotic sy ndrome complicat ing leprom atous 
leprosy as has been reported earl ier ( Raman ujam et ai. , 1 9 73 ).  However, she did 
not  develop u raemia,  but the sudden downhil l  turn or her condition and u lt imate 
death cQul d  be e xplained by adrenal fai lure due to rapid am y l oid deposit  in the 
adrenal  cortex .  

Fig. 8 .  Section o f  adrenal cortex with almost total replacement b y  amyloid. ( H  & E x 1 20 . )  
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Qiscussion 

This case is  being presen ted primari ly to h igh-l igh t the colour changes in the 
in ternaI organs subseq uent  to clofazimine therapy . Although acclaimed to be a 
very efficac ious drug against leprosy anel lepra react ions,  i ts  c hief d isadvan tage is 
the colouration of the skin,  particularly in l ight coloured pat ien ts. S ince the ac t ive 
ingredient of the elrug is a dye which has a tendency to ge t accu mu lated in the RE 
cel l s  (ConaJty et ai. , 1 9 7 1 )  such a colouration of the organs i s  expected. M ice fed 
in this laboratory with diet contain ing 0 . 1 % clofazimine showeel colouration of 
the skin in  the first week .  After 4-6 weeks, i t  was founel that the animaIs had lost 
considerable amount of weigh t .  The su bcu taneous fat showed brigh t yel lowish 
orange colour. The l iver, spleen and Iymph noeles were reddish brown and t he 
in testines were purpl i sh black.  These changes in animaIs have been elescribed by 
other workers (Conalty and Jackson ,  1 962)  bu t visceral changes in leprosy 
patients due to clofazi mine therapy have not been reported .  In the case 
presenteei , the colouration was most obvious in the ad ipose ti ssue in al l locations.  
The subcutaneous fat ,  the fa t in the omentum anel mesentery was strik ingly 
bright orange-yellow in  colour. Such a colour change has also been observed in the 
subcutaneous fat while perform ing skin biopsies of several other patients on 
clofazimine therapy. Of the other internaI organs the most strik ing colou r change 
was fou.nd in the lungs and splet:;n .  

One of the  complicating conditions of the patient  was the  recurrent  diarrhoea. 
A very careful examination of the intestine did not reveal any ulceration or 
necrosis. An infectious aetiology was therefore ru led out. The enteritis was in ali 

. likelihood due to  clofazimine.  Deposits of clofazimine crystals were founel in the 
intestinal mucosa. It must be mentioned however that the reddish colouration of 
the mucosa �as ou t of proportion to the comparatively moderate intlammation 
of  the small intestine .  This is obviously due to · the staining by clofazimine which 
gave the start ling impression of severe ente ritis on gross examination.  The 
diarrhoea in this patient  was not severe and certainly did not contri bute to her 
death, but i t  necessitated a reduction in the dose of the drug and 'its final  
withdrawal . 

There have been several references in the literature to enteritis as a side effect 
of dofazimine therapy .  Will iams et aI. ( 1 965 ) described gastrointestinal 
disturbances in ali the cases treated by them .  One of the patients had abdominal 
cramps and severe diarrhoea .necessitating frequent stoppage of the drug. These 
patients were receiving 600 mg of clofazimine dai ly .  On a similar dose Atkinson 
et aI. ( 1 96 7 )  found that one of the pat ients had anorexia,  epigastric distress, 
vomiting and abdominal pain  with rebound tendemess. X-ray examination showed 
evidence of small bowel irritation. Peroral jejunal biopsy showed normal mucosal 
villous pattem with moderate number of p lasma cells in the lamina propria. 
Devadasan ( 1 970) has described abdominal discomfort in one patient  out of eight 
treated. In three patients treated by Schulz ( 1 9'7 2 )  with a maximal dose of 300 
to 400 mg of clofazimine, there was constipation or diarrhoea severe enough to 
stop treatment .  All rou tine examinati.ons including roentgenography did not show 
any intestinal lesions. Two of these patients tolerated the drug in smaller doses. 
Ten other patients complained of transien t  abdominal pain and nausea, but the 
treatment  with clofazimine was uninterrupted .  Two out of 1 5  patients treated by 
Helmy et  aI. ( 1 97 2 )  and one out of 20 patients treated by Pene et  ai. ( 1 97 \. )  had 
abdominal discomfort , vomiting or diarrhoea, but treatment was uninterrupted .  
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Gastroin testinal disorders have also been men tioned by Agu as ( 1 9 7 1 )  and 
Theop hi lus ( 1 9 7 2 ) .  

Ou r o w n  experience h a s  been t h a t  gastroin testinal sy mptoms,  especial ly  
d iarrh oea, were a frequent  s ide  effect  of clofazimine t herapy , some t imes 
necessitat ing reduc tion of dose or  te mpora ry suspension of the d rug. 1 n the case 
presen ted, diarrhoea was frequent  and severe . Consequen t ly , the d ose of the dru g  
was reduced a n d  final ly stopped . I t  i s  i n te rest ing t o  note that  a l though t he pat ie n t  
d i d  not  h ave the d rug  for nearl y a month before her dea t h ,  and was practical l y  
free o f  diarrh oea, t h e  m orph ol ogical findings in the intestine were very severe , far 
m ore than was c l inical ly obvious.  
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