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In a previous report ( t:\), observa tions 
were presented on three patients with lep
rosy trea ted with B.663, a rimino com
pound of thc phenazine series . One patient 
with borderline leprosy, p reviously un
trea ted, sho'vved pronounced improvement 
during 18 months of B.663 treatment. A 
pati ent with lepromatous leprosy improved 
following trea tment for a similar period 
with B.663 and dapsone. Also described 
was the initi al favorable response to eight 
months of B.663 therapy of a third patient 
with previously untrea ted lepromatous 
leprosy. 

This patient has now received B.663 for 
two years and has shown continued clinical 
and bacteriologic improvement despite re
cent gas trointes tinal symptoms and weight 
loss probably representing drug intolerance. 
The present report will describe the com
pleted study of this pa tient and review our 
experience with the use of B.663 in the 
treatment of leprosy. 

CASE REPORT 

J.B. (NIH No. 05-81-51 ) . A 19 year old 
Mexican male was admitted to the Nation
al Institute of Allergy and Infectious Dis-
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eases on 22 Septembcr 1964 for trea tment 
of lepromatous leprosy. For two and one
half years the patient had noted pale cuta
neous patches with reddened borders and 
nodular skin thickening, most marked over 
his face and extremities. For one year he 
had had recurrent episodes of fever asso
ciated with the eruption of painful nodules 
over his extremities, face and ears. Subse
quently he developed lower extremity 
ulcers and edema, which led to complete 
disability and hospitaliza tion at the Derma
tologic Institute in Guadalajara, Mexico, 
from which he was transferred without 
treatment to the National Institutes of 
Health. 

On admission he was small and appeared 
younger than his age. There were early 
leonine facies and generalized, hyperpig
mented cutaneous infi ltration with ichthyo
sis, particularly marked over the shins. 
There was pedal edema, and over the 
right shin were two 2 x 3 cm. ulcers. Over 
the face, trunk, and extremities were dis
crete nodu les, which were either erythema
tous and tender or hyperpigmented and 
non tender. La teral eyebrow alopecia and 
nasal and palatal mucosal ulceration were 
present. There was moderate gynecomas
tia. The ulnar and posterior cervical nerves 
were enlarged and painful; and thenar and 
hypothenar wasting was accompanied by 
hypesthesia and anhydrosis in a stocking
glove distribution. 

Admission laboratory findings included a 
hemoglobin of 10.2 gm./100 ml. , white 
b lood count of 8,400 cells/ cmm. and an 
erythrocy te sedimentation rate of 43 mm.! 
hr. ( Westergren method ). Urinalys is gave 
normal va lues and the crea tinine clearance 
was 41 ml./ min . The serum albumin was 
3.3 gm./ 100 ml. , globulin 4.1 grn./lOO mI., 
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F IG. 1. Clinica l course of J. B., patient with lepromatous leprosy described in the 
text : response to treatm ent with B.663 alone. 

and choles terol 167 mgm./100 ml. The se
rum iron was 20 ,ugm./100 ml. , with a total 
iron binding capacity of 330 ,ugm./ lOO ml. 
Roentgenograms of the hands were nor
mal, but there was slight squaring of the 
distal ends of the terminal phalanges of 
both grea t and second toes. The tibial bone 
beneath the right leg ulcers showed corti
cal lytic changes sugges ting early osteo
myelitis. Roentgenographic examination of 
the sma]) intes tine showed no abnormali 
ties. 

Skin scrapings, smears of blood plasma, 
bone marrow aspirate, and sputum, biopsies 
of skin , lymph nodes and liver, and con
junctival washings, all contained numer-

ous bacilli and globi, which were acid-fas t 
by the Fite staining technic. A bacterial 
index ( BI ) of 3 and a morphologic index 
( MI ) of 59 per cent were calculated from 
skin scrapings (see METHODS AND SPECIAL 
T ECHNICS below ) . Microscopic examina
tion of a peroral jejunal biopsy specimen 
revealed plasmacytosis of the lamina pro
pria and a normal villous pattern of the 
mucosa; leprosy bacilli were not seen. Rec
tal and gingival biopsy specimens did not 
contain amyloid material. Lepromin ( Mit
suda) and second strength purified protein 
derivative tuberculin tes ts were negative. 

During a two month period of observa
tion without specific trea tment for leprosy, 



:35, 2 Atkinson ct (II .: EV(lTllo/ion of 13.A63 in Hllman !-r'!irosu J21 

the leg ulccrs complctely h~a1cd , but thc 
paticnl failed to ga in weight. Hepca t dc
lcrminatiolls of the 131 and MI wcre un
changed (Fig. 1 ) . On three occasions there 
were grade 3+ (see METHOUS ANU SPECIAL 
TECII NICS) exacerbations of erythema nodo
sum leprosum ( ENL ), and with these at
tacks the white blood count and erythro
cyte sedimentation rate rose as high as 
18,200 cells/ cmm . and 120 mm./ hI'. 

With thc onset of the third attack of 
ENL, B.663 was begun at a dose of 100 
mgm. dail y and was increased over the fol 
lowing three weeks to 600 mgm. dail y giv
en in divided doses. The ENL subsided 
promptly, and over the next three and one
half months the patient beca me full y ambu
latory and gained 10 kgm. in weight. The 
skin developed a violaceous hue, but be
came less thickened ; in addition, only an 
occasional fresh lesion of ENL developed. 
Although the ulnar and posterior cervical 
nerves remained enlarged, they were not 
tender; manual muscle strength and stock
ing-glove hypes thesia improved . Therapy 
was discontinued after three and one-half 
months and within two weeks there was an 
increase in the cutaneous manifestations of 
the patient's ENL, although the violaceous 
color of his skin persisted and the MI con
tinued to fall. Fever reappeared after two 
months ; therapy was resumed, and again 
the ENL improved promptly. 

Two months la ter the patient began to 
complain of anorexia and periodic epigas
tric distress with occasional vomit ing un
related to meals. The following month he 
began to lose weight and the episodes of 
abdominal pain became more severe. This 
pain was prostrating and was accompanied 
by generalized abdominal and rebound 
tenderness without localization, but not by 
fever or leukocytosis. Despite bacteriologic 
improvement during the next seven months 
of therapy, the patient lost 7 kgm. in 
weight, and stools, which had been ex
amined weekly, were found to contain oc
cult blood. The serum albumin was 2.6 
gm./100 ml. , globulin 4.1 gm ./100 ml. , and 
the cholesterol had fall en to 120 mgm./100 
ml. The serum carotene was 52 ,...gm./100 
ml. ( borderline to low normal ) and D 
xylose excretion was 5.6 gm. in 5 hours 
( normal ). A stool specimen contained 

microscopic fat and undigested muscle 
fibers. Hoentgcnograph ic examination re
vealed coarsenin g of the mucosal pattern 
and segmentation of barium in the ileum 
and distal jejunum. A specimen of jejunum 
was obtained by biopsy and again showed 
a normal mucosal villous pattern and mod
erate numbers of plasma cells in the lamina 
propria. In addition, red crystals in the 
lamina propria (Fig. 2) were seen, resem
bling those described by Wertlake in other 
tissues (Fig. 3) and identified by ultra
violet spectroscopy as B.663 (J~). 

After high doses of B.663 had been ad
ministered for 14 months the medication 
was stopped because of the suspected gas
trointestinal toxicity. There was a marked 
improvement in the patient's appetite and 
caloric intake, but four days later a grade 
3+ exacerbation of ENL was accompanied 
by furth er weight loss. This episode sub
sided \ovithin three weeks, but was followed 
shortly by a second severe attack during 
which B.663 therapy was resumed. A daily 
dose of 300 mgm. did not prevent the oc
currence of a third attack, and increasing 
the dose to 600 mgm. led to recurrence of 
the gastrointestinal symptoms. Mild ab
dominal symptoms persisted despite again 
lowering of the dose of B.663 to 300 mgm. 
daily. The patient's appetite improved, 
however; his weight remained stable, and 
he had no further exacerbations of ENL 
for the las t six weeks of hospitalization. 

At the time of discharge only sca ttered, 
nonnecrotic cutaneous nodules were pres
ent over the face and extremities. Indura
tion of the skin was improved over that 
present on admission. Moderate nontender 
ulnar nerve enlargement remained, but 
hypes thesia was confined to the areas of 
cutaneous induration and was not present 
in a neuropathic distribution. There was 
no muscle weakness. The hemoglobin was 
11.3 gm./ lOO ml. , and serum iron and total 
iron binding capacity were 58 and 296 
,...gm./ 100 ml. , respectively. The creatinine 
clearance was 50 ml. / min. The serum 
albumin was 3.4 gm./ lOO ml. , globulin 3.6 
gm./100 ml. , and the cholesterol had risen 
to 168 mgm./100 ml. Chemical tests of 
liver fun ction gave normal results. Fewer 
acid-fas t bacilli were present in skin scrap
ings and globi were rarely seen. The Bl 
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was 1+ and the MI zero for three months 
prior to discharge. The lepromin tes t re
mained negative. 

METHODS AND SPECIAL TECHNICS 

The severity of ENL was graded as out
lined by Jopling (1), 1+ cO lTesponding to 
mi ld ENL without systemic symptoms, with 
only a few erythematous nodules present 
at any given time, 2+ or moderately severe 
reactions ' consisting of mild constitutional 
symptoms with more numerous, but non
necrotic nodular lesions, and 3+ being re
served for prostrating reactions associated 
with numerous, occasionally necrotic le
sions. 

Smears were made routinely from both 
legs, arms, and ear lobes, a"d from the 
right and left surfaces of the nasal septum, 
and stained by Fite's method. Smears from 
the legs consistently provided the grea tes t 
number of bacilli for microscopic examina
tion and the final BI and MI values were 
obtained by averaging the results from 
these two sites. The BI for each site was 
determined as outlined by Bidley (10) , each 
unit representing roughly a ten-fold differ
ence in bacillary concentration. The MI 
consists of the percentage of solid-staining 
forms present (:I). One hundred to 200 
bacilli were examined from each site, ex
cept near the end of this patient's hos
pitalization, when the fall in BI necessitated 
using smaller numbers. The standard error 
of the MI, determined by comparing the 
results from the right and left legs, aver
aged ± .3 per cent. 

DISCUSSION 

Evaluation of the chemotherapeutic ef· 
ficacy of B.663. Evaluation of chemother
apy in leprosy is hindered by the fluctuat
ing course of the untreated disease, by the 
tendency of the disease to improve sympto
matically with the institution of nonspecifi c 
measures, and by the length of time re
quired for detectable improvement even 
with effedive antimicrobial therapy. Al
though clinical evaluation may be compli-

cated by symptomatic deterioration due to 
episodes of ENL, the relentless progression 
of untreated lepromatous leprosy makes 
this form of the disease the most suitable 
for therapeutic studies. 

Because of the lack of cultural methods, 
the leprologist has had to rely chiefly on 
the appearance and numher of leprosy 
bacilli in accessible tissues to holster his 
clinical impress ions. In the experience of 
several inves tiga tors (S) effective antimi
crobial therapy is accompanied by the ap
pearance of increasing proportions of ir
regularly stained bacilli . Working with 
Mycobacterium lepraemuriu1I1, Bees el aT C') 
found that irregularly stained hacilli were 
dead, whereas the solid staining forms were 
viable. Thus, the rate of fall of the MI, 
measured by the per cent of solid-staining 
bacilli, provides one useful measure of re
sponse to therapy. Another index is the HI, 
which presumably represents the total load 
of both viable and nonviable bacilli with 
which the patient must contend. Even 
with effective therapy the HI declines much 
more slowly than th~ MI. There is evidence 
that bacterial clearance, measured by the 
fall in HI, proceeds more rapidly in pa
tients with borderline leprosy than in those 
with pure lepromatous disease (11), and 
may depend on host factors unrelated to 
drug potency (r;). 

Waters and Bees ( 11 ) used these indices 
to evaluate the elfectiveness of drug ther
apy in patients with lepromatous and 
borderline leprosy, in their study of the ef
fect of dapsone, either alone or in combina
tion with another agent. The MI fell from 
an average of 54 per cent to 4 per cent after 
6 to 9 months of treatment, but during the 
same period the BI fell only slightly. 
Browne (3) evaluated B.663 in doses of 
100 to 300 mgm.' daily, and with similar 
patients obtained results comparable to 
those of Waters and Bees. 

Our limited experience utilizing these in
dices also indicates that B.663 is thera
peutically effective, although the response 
of the present patient, even with high doses, 
was not as rapid as that described by 
Browne. Two other patients have been 
treated at this Institute and previously re
ported ( 1:1), one ( M.H. ) with borderline 
leprosy treated with 13 .66.3 alone, and 
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another (E.F. ) with diffuse lepromatous 
leprosy treated with B.663 in combination 
with dapsone. In both, the BI became 
negative after 20 months of therapy. These 
two patients have returned to Mexico and 
are outpatients at the Dermatologic Insti
tute in Guadalajara. Both are being main
tained on dapsone therapy. M.H. was ex
amined eight months after cessation of 
B.663 therapy and his leprosy had remained 
well controlled. He still exhibited consider
able pigmentation of his skin lesions, which 
had heavily concentrated the blue color of 
the B.663. Tuberculosis had become ap
parent during his course of B.663 therapy, 
but this complication was responding satis· 
factorily to isoniazid and para-aminosali
cylic acid. E. F. was examined four months 
after B.663 therapy was stopped and his 
disease was continuing under good con· 
trol. ENL reactions had occurred when
ever B.663 had been discontinued previ. 
ously, but did not accompany final with
drawal of the drug, three years after trea t
ment of his disease had been initiated. 

B.663 suppression of ENL. The clinical 
picture of ENL has been well described (1). 
Whereas the acute lepra reaction indicates 
deterioration of the disease with bacterial 
proliferation and exacerba tion of the un
derlying lepromatous process, ENL com
monly affiicts the patient whose bacterio
logic disease is responding satisfactorily to 
therapy. ENL reactions are thought to rep
resent hypersensitivity to bacterial prod
ucts, but their etiology remains poorly un
derstood. Antimony compounds and corti
costeroids have been used with some success 
to ameliorate these reactions, but the over
all results with such drugs have not been 
entirely satisfactory. 

Browne (2) observed that patients re
ceiving B.663 developed appreciably less 
ENL than a control group receiving dap
sone. Previous experience at this Insti
tute (13) is in agreement with that obser
vation, and has suggested that the apparent 
success in suppression of ENL by B.663 
may be dose-related, as much as 600 mgm. 
daily being required to control the more 
stubborn attacks. Browne (G) has extended 
these observations to an additional group 
of 10 patients with lepromatous leprosy, all 
suffering from persistent exacerbations of 

ENL that could not be controlled by corti
cos teroids. He was able to suppress ENL 
with B.663 in a dose of 100 mgm. daily in 
all but four patients, and these patients 
were successfully controlled when that dose 
was administered twice daily. Corticos
teroids could be withdrawn without exacer
bation in all patients while they were re
ceiving B.663. 

The patient described in the present re
port was treated with B.663 for prolonged 
periods, during which an adequate bac
teriologic response occurred, as indicated 
by the fall in the MI, without a concomi
tant attack of ENL. On two occasions ini
tiation of B.663 therapy was associated with 
prompt improvement in ENL, which had 
worsened when the patient was off ther
apy. On a third occasion the response was 
less dramatic and B.663 in a daily dose of 
300 mgm. was apparently ineffective in sup
pressing an cxacerbation. However, once 
the dose was raised to 600 mgm. daily, 
further reactions were suppressed and the 
patient remained free from exacerbations 
of ENL for the six weeks prior to discharge. 
The final series of attacks of ENL was ac
companied by a rapid and unexplained fall 
in the BI, which had not changed signifi
cantly for the previous 18 months, suggest
ing a possible relationship between ENL 
and mechanisms of bacterial clearance. 

The spontaneously remitting character of 
ENL makes it hazardous to draw con
clusions from our limited experience, and 
further clinical studies are needed to docu
ment the anti-inflammatory properties of 
B.663, as well as to elucidate the phar
macologic mechanism of this action. How
ever, it does not seem premature at this 
point to recommend further study of the 
addition of B.663 to dapsone therapy in 
those patients in whom ENL reactions have 
been troublesome. 

Toxicity of B.663. Toxicity of B.663 has 
been limited to skin pigmentation and gas
trointes tinal symptoms. The cutaneous 
changes have been described by Browne (4). 
The skin initially becomes ruddy, and then 
progressively darker and violaceous as 
treatment is continued. The pigmentation 
is most marked in the infiltrated areas and 
does not diminish appreciably until the 
second month after therapy is discontinued. 
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On occasion this pigmentation has limited 
I>atient acceptance of the drug (:!), but 
this did not prove to b.e a serious problem 
with the pa tients studied at this Institute. 

Browne has not reported gastrointes tinal 
toxicity in his experience with B.663, al
though he used daily doses of 300 mgm. or 
less. Our earlier patients manifes ted symp
toms of mild gas trointestinal pain and ano
rexia with B.663 administered in this dose 
for several months, but no abnormalities 
were det~cted on roentgenographic exami
nation ( 1 ~) or on biopsy ( I:!) of the gas tro
intes tinal tract. The present patient re
ceived 600 mgm. of B.663 daily for eight 
months, and during his entire course of 
therapy seldom received a dose less than 
300 mgm. daily. His symptoms of abdomi
nal pain, with occasional vomiting and 
severe anorexia with weight loss, were 
more marked th an those of the patients 
previously described . In addition, there 
was definite roentgenographic evidence of 
lower small bowel irritation, and peroral 
jejunal biopsy demonstrated B.663 crystals 
in the lamina propria of the intestinal walL 
Unequivocal malabsorption was not dem
onstrated, and weight loss was consonant 
with the documented reduction in caloric 
intake. The symptoms of anorexia and ab
dominal pain subsided promptly when the 
medication was discontinued, although the 
patient preferred his gastrointes tinal symp
toms to the severe attacks of ENL, which 
he felt were prevented b y B.663. 

Extensive studies in all of our patients 
have not demonstrated renal, hepatic or 
hematologic toxicity following high doses 
of B.663 administered for periods of al
most two years. 

SUMMARY 

Evidence has been presented which sug
gests that B.663 is effective in the treat
ment of leprosy. Follow-up studies of two 
of the patients described previously have 
revealed th at improvement noted after 
trea tment wi th B.663 alone or in conjunc
tion with dapsone has been sustained. A 
third patient with lepromatous leprosy has 
improved clinically and bacteriologically 

while receiving B.663 alone for two years. 
It is sugges ted that this drug has been of 
additional benefit in diminishing the sever
ity of associated ENL reactions. 

Violaceous pigmentation of the skin oc
curred in all patients, but did not interfere 
with treatment. Abdominal pain, anorexia 
and weight loss, apparently related to irri
ta tion of the gastrointestinal tract b y B.663, 
limited the prolonged use of the drug in 
high doses, but appeared to be fully re
versible. No other manifes tations of drug 
toxicity have been demonstrated. 

RESUMEN 

Evidencia ha sido presentada que sugiere 
que el B.663 es efectivo en el tratamiento de 
la lepra. Estudios continuados (follow-up) 
de dos de los enfermos descritos an teriormente 
han revelado que la mejoda observada despues 
del tratamiento con B.663 solo 0 combinado 
con dapsona ha sido mantenida. Un tercer 
enfermo con lepra lepromatosa ha mejorado 
clinica y bacteriologicamente mientras recibia 
B.663 solo por dos afios. Se sugiere que esta 
droga ha sido de beneficio adicional en dismi
nuir la severidad de las reaciones ENL asocia
das. 

Pigmentacion violacea de la piel se presento 
en todos los enfermos, pero no interfirio con 
el tratamiento. Dolor abdominal, anorexia y 
perdida de peso, aparentemente debida a la 
irritacion del tracto gastrointestinal pOl' B.663, 
limito el uso prolongado de la droga en altas 
dosis, pero estos efectos eran reversibles. No 
hubo otras manifestaciones de toxicidad de la 
droga. 

RESUME 

On a ici presente des donnees qui sug
gerent que Ie B.663 est actif dans Ie traite
ment de la lepre. Les observations poursuivics 
chez deux des malades decrits precedemment 
ont n~veJe que l'amelioration notee apres Ie 
traitement par Ie B.663 seul ou administre avec 
de la dapsone a ete maintenue. Un troisieme 
malade atteint de lepre lepromateuse a 
temoigne d'une amelioration c1inique et bac
teriologique a 1a suite de l'administration de 
B.663 seu! pendant deux ans. On suggere que 
ce medicament a presente un avantage sup
plemen taire en diminuant la gravite des reac
tions d'ENL associees. 
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Vne pigmentation violacee de la peau est 
survenue chez tous les malades, mais n'a pas 
interfere avec Ie traitement. Des douleurs 
abdominales, de l'anorexie et une perte de 
poids, qu i paraissent reJiees a l'irritation du 
tractus gastro-in testinal par Ie B.663, n'ont pas 
peJ'mis que Ie medicament soit utilise a hautes 
doses pendant une periode prolongee. Cette 
action, cependant, est apparue en ti erement 
reversible. Aucune autre manifestation de 
toxicite medicamenteuse n'a ete observe. 
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