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Alth o ugh much informati on is ava ila ble on 
the subject of lepra reactio n its a ppea ra nce 
in a pa ti ent with lepromatous leprosy is 
unpredicta ble. Bi o psy exa mina ti o n of the re
acti o n has shown fibrin o id a nd necro tic 
cha nges of the collagenous element (9). S im
ila r o bservatio ns have a lso bee n made by 
olhers a nd it has bee n suggested that hyper
se nsit ivity plays a ro le in such cases (1.1. 14 . 

22 ). " Fi bri noid" deposits in histopatho logic 
ma teria l in ce rta in huma n di seases led us to 
suspect their possible o rigin in fibrin ogen 
or a close ly rela ted pro tein (4.7 ). T ha t plas ma 
hepa rin -precipita ble-fractio n ( H P F) may, 
li ke fibrinoge n, be a lso in vo lved in the pa th o
genes is of fibrin o id lesions has been sug
gested o n the bas is o f o bse rva ti o ns in 
ex perimenta l a nima ls ( 24). Meyers (1 7) sug
gested that a n increase in plas ma H P F 
due to "a llergic vasculiti s" co uld poss ibly 
provo ke intravascular fibrin fo rmati o n in 
le prosy. However, Rogers ( 2.1 ) o bserved tha t 
the in cid ence of corona ry thrombosis, ce re
brovascula r accide nt o r pulm o na ry embo li sm 
is much lowe r in pa ti e nts with leprosy tha n 
in the genera l po pulat ion. The possibility of 
int ravasc ular coagulati o n in cuta neo us bl ood 
vesse ls initia ted by a le proti c process has 
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neither bee n substantia ted no r ruled o ut. A 
conco mita nt stud y of plasma fibrin ogen as 
well as plasma H PF a long with the sta tus 
of fibrin o lysis a nd hemostasis in lepra reac
ti on was, therefo re, underta ke n. Hi sto path o
logic study of the biopsied ma teria ls from 
skin lesio ns was a lso do ne to find a ny pos
sible cor rela tio n. 

MATERIALS AND METHODS 

Twenty pa ti ents ( 15 ma les, 5 fema les) 
hav in g reac ti o n in le pro m a t o us le prosy 
(acute leproma tous infilt ra ti on- ALI) be
lo nging to a n age group betwee n 20 a nd 56 
yea rs we re selected fro m the outpati ent clinic 
of the Le prosy Resea rc h De pa rtme nt , Schoo l 
o f Tro pi ca l Medi cine. Ca lcutta. Di agnos is 
a nd classificati on were made o n the basis o f 
clinica l, bacterio logic. immun ologic (lepro
min test) a nd histo logic examinati on. Rou
tine trea tment fo r the reacti o n was instituted 
a ft er the investiga tio ns were ca rri ed out. 
T he cases were fo ll owed till subsidence of 
the reacti o n (S R) when th e sa me investiga
ti ons were repea ted . As contro l, 15 pati ents 
o f a sta ble leproma tous va ri ety (S L) , 7 sta ble 
tuberc ul oid (ST) , a nd 10 cases of reacti o n ' 
in tubercul o id leprosy (T R) of compa ra ble 
age a nd sex gro ups were chose n fro m 'the 
sa me clinic. S ix hea lthy no rma l individua ls 
(H N) fro m the staff a nd students of the in
stitu te were included a mong the co nt rol 
groups. The subj ects under stud y were free 
fr om a ny co nco mita nt pa ras itic di sease. 

T he in ves tigati ve study compri sed : 
I) qua ntita ti o n of plasma fibrinogen by 

the meth od of Nath a nd Debna th ( 20 ) 
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2) determination of plasma heparin
precipitable-fraction (H PF) by a) 
sem iquantitative method of Harvi ll e 
el at (II) as well as by b) spectro
photometric method (6) 

3) assessment of plasma-fibrinolytic ac
tivity by determi nation of the eu
globulin lys is time ( 5) 

4) ascertainment of hemostatic status 
from : 
a) prothrombin time (PT) by the one 

stage method of Quick ( 21) 
b) partial thromboplastin time or 
. PTTK (1 5) 

c) thrombo plas tin generation test or 
TGT (3) 

d) platelet study ( 8) 
e) histopathological study of the bi

opsied material from skin was 
made after hematoxylin & eosin 
stain (H&E), and Weigert's stain 
for fibrin. 

RESULTS 
Values for plasma fibrinogen, HPF and 

euglobulin lysis time are shown in Table I. 

Fibrinogen. Values exceeded 600 mg% in 
most of the cases (85%) of A LI while 30% 
of the patients showed values above 700 
mg%. The range varied from 543 mg% to 
770 mg% and the mea n va lue was 652 mg%. 
When reaction subsided fibrinogen level de
creased and except in two cases it was 
within 600 mg%. Mean value came down to 
559 mg%. The decrease in the post-reactive 
stage was found highly significant (P-ratio 
< 0.001). In the control se ri es of cases, its 
range was from 303 mg% to 497 mg% and 
mea n value 400 mg% in the HN group. These 
were respectively 248 mg% to 454 mg% and 
351 mg% in ST patients. In TR the respective 
values were 298 mg% to 652 mg% with a 
mean of 475 mg%, while in SL these were 
397 mg% to 775 mg% and a mean of 586 mg%. 
Statistical analysis showed that the differ
ence between values obtained in ALI and SL 
groups was significant (P-ratio < 0.005 , > 
0.00 I), while it was highly significant (P
ratio < 0.00 I) when the findings of ALI 
patients were compared with those of other 
control groups. 

Heparin-precipitable fraction. The quali
tative test (semiqu~ntitative) was positive in 

T ABLE I . Values for plasma fibrinogen , H PF and euglobulin lysis time 
in different stages and types of leprosy and normal individuals. 

Type LEPROMATOUS LEPROSY TUBERCULOID LEPROSY 

Factors 

I. Sample nos. 
(M / F) 

I I. Plasma fibrinogen 
(mg%) 
Range 
Mea n 
SO 

III. Heparin precipitable 
fraction 
a) Qualitative 

posi tivity a 
b) Quantitative 

(mg%) 
Range 
M ean 

IV. Euglobulin lysis 
time in minutes 
Range 
Mean 

Lepra reaction 
acute subsided Stable Reaction Stable 

Normal 
healthy 

20 (15 / 5) 

534-770 
652 
±59.2 

20 (15 / 5) 

494-624 
559 
±32.3 

(++ to ++++)( + to ++ ) 

194-890 
376.7 

192-330 
260 

112-408 
207.7 

104-206 
176 

15 (11 / 4) 

397-779 
586 

±94.5 

10 (7 / 3) 

298-652 
475 

±88 .6 

7 (5 / 2) 

248-454 
351 
±51.6 

6 (5 / I) 

303-497 
400 
±48.6 

(± or -) ( - ) ( - ) ( - ) 

Not done Not done Not d o ne 87- 195 

95-252 
153 

98-218 
162 

98-198 
149 

128 

121-204 
171 

a + = mild; ++ = moderate; +++ = high; ++++ = very high; ± = doubtful; - = negative. 
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all patients during lepra reaction , the degree 
of positivity, varying from mild to very high 
(i.e., 1+ to 4+) . Chemical quantitation re
vealed that the mean value wa s 376 mg%. 
In 90% of the patients with ALI the value 
surpassed the highest level (195 mg%) ob
served in the normal group. Thirty percent 
of cases showed values more than double 
the highest normal and the range varied 
between 194 mg% and 890 mg%. In all the 
cases values diminished significantly in the 
post-reactive phase when the range varied 
between 118 mg% and 408 mg% with a mean 
value of 207 .7 mg%. 

The qualitative test was negative in all 
groups of the control series. Quantitation 
revealed that the range varied from 87 mg% 
to 195 mg% and mean value was 128 mg% in 
the healthy normal group. Therefore, quan
titation was not done in other control groups . 

Euglobulin lysis time. The timing in min
utes varied from 192 to 330 in ALI. Mean 
value was 260 minutes. In 65% the values 
exceeded the maximum limit of 241 minutes 
observed in HN. After subsidence of reaction, 
the values varied between 104 and 206 min
utes and mean value fell to 176 minutes. 

Among control groups, lysis time was 
found to be within 241 minutes, in all persons 
except two of SL group where the highest 
value reached 252 minutes and the mean 
value was only 153 minutes. 

A comparison between the values for fi
brinogen, HPF, and euglobulin lysis time 
obtained in different varieties of leprosy is 
shown in Figure I. 

Hemostatic status. PTTK was found to be 
raised in 50% of ALI patients. TGT was ab
normal in 55% of the cases (including cases 
showing raised PTTK), but PT was normal 
except in two cases where it was slightly 
increased. Correction studies with normal 
plasma l serum indicated a deficit of serum 
factor in six (30%), plasma factor in three 
(15%) and both plasma and serum factors in 
two other (10%) patients. The abnormalities 
were found fully reversed in the post-reactive 
state. Examination of peripheral blood smear 
and clot retraction showed that the quality 
and quantity of the thrombocytes were nor
mal. Among control groups, values were 
within normal range except in one of ST and 
three of SL groups who showed raised values 
for PTTK and slightly poor thromboplastin 
generation. 
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FIG. I. Values for plasma fibrinogen, H PF, 
and fibrinolytic activity in different types of 
leprosy. 

Histopathology. I n addition to the usual 
leprosy histology, inter- and intracellular 
edema, collection of ploymorphonuclear neu
trophils and eosinophils were observed in 
patients with reaction. . 

In acute lepromatous infiltration there 
were varying degrees of cutaneous' necrosis, 
vasculitis (Fig. 2) and intravascular deposits 
(Fig. 3). Weigert's stain showed that the 
intravascular deposits, the walls of many 
cutaneous blood vessels and the proteinous 
exudate in the interstitial tissue had the tinc
torial character of fibrin (Fig. 4). Another 
very interesting observation was frequent 
obliteration of the lumen of some blood 
vessels by a mass of cellular elements en
meshed in fibrin threads which appeared like 
a thrombus. In a few of them a small central 
gap was also noticed, consistent with partial 
recanalization in an organizing thrombus 
(Fig. 5). 

Similar intravascular fibrin deposits, or 
features recognizable as thrombosis were 
found neither in other types of reaction (viz. 
TR) nor even in the same cases of acute 
lepromatous infiltration after the subsidence 
of acute stage. 
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FIG. 2. Vasculitis in a cutaneous blood vessel 
in a case of acute lepromatous infiltration. H & E 
stain X 440. 

FIG. 3. Fibrin deposit inside a dermal blood 
vessel in a case of acute lepra reaction. H & E 
stain X 440. 

DISCUSSION 

The present observations show that the 
values for plasma fibrinogen and H PF were 
most increased in acute lepra reaction. The 
stable lepromatous group also had some in
crease in values for these two fractions , but 
no significant abnormality was detected in 
the nonlepromatous group . The character
istic high degrees of positivity for plasma 
H PF- a cold precipitable fibrinogen-like 
protein- tend to indicate its possible relation 
with raised cryoprotein level in lepra reac
tion observed by some workers ( 16. 25 ). Mey
ers (1 7) reported increase of and correlation 
between plasma H PF and fibrinogen levels 
in leprosy and the present findings are in 

FIG. 4. Fibrin clot in a dermal blood vessel in 
a case of acute lepra reaction. Weigert's stain 
X 440. 

agreement with his observations. After sub
sidence of reaction, fibrinogen and H PF 
leve ls were even lower than those in most 
cases of stable lepromatous group. 

Euglobulin lysis time was found raised 
during acute lepra reaction , but it was normal 
in other groups of cases. This shows that 
the fibrinolytic activity of plasma diminished 
during reaction. In the post-reactive phase, 
this became normar again. Meyers ( 18), how
ever, found significant impairment of fibri
nolysis in a ll patients with leprosy. He ob
served that the impairment was maximum in 
the lepra reaction group while the nonlep
romatous patients revealed only mildest 
deviation. The findings of Japanese workers 
(1 2. 26 ) are at variance with those of Meyers 
(1 8) who attributed this to ethnic origin. 

The abnormalities in hemostatic status 
seen in lepra reaction were found to be re
versible. Our previous studies (I) suggested 
deficit of some coagulation factors singly or 
in combination, in a few cases of leprosy. 
The precise cause of these defects could not, 
however, be defined with certainty. The 
defects in the nature of either serum or plas
ma factor deficiency were found most fre
quently in cases of lepra reaction. It was a 
rare finding in the other groups. 

No inadequacy of the platelets (qualitative 
or quantitative) was apparent. The basic ab
normality can thus be explained in a number 
of ways. Hyperglobulinemia, a usual feature 
(19) with advanced cases of leprosy, could 
act by interfering with the synthesis of co
agulation factors as suggested by Basu et al 
(2) to explain the defects observed in cases 
of kala-azar. The impact of leprosy for a 
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FIG. 5. An enmeshed mass of cellular elements ins ide an obliquely cut dermal blood vessel. 
There is a central gap possibly d enoting beginning of recanalization. H & E stain X 120. 

prolonged period may bring about a tempo
rary decompensation of hepatic function (un
published data) when the synthesis of coagu
lation factors might also be affected. But 
consistent findings of raised plasma fibrino
gen and H PF as well as diminished plasma 
fibrinolytic activity tend to point towards a 
disorder of the homeostatic balance in 
physiological fibrinolysis. 

Another very significant observation in 
this study is deposition of fibrin in the 
dermis and some dermal microvessels in the 
lesions of acute lepra reaction. The dermal 
vascular endothelium, whose integrity deter
mines adequate elaboration of plasminogen 
activators, is extensively damaged by the 
prolonged leprotic lesions that usually spare 
the major vessels . Excess of fibrin deposition 
over removal by fibrinolysis underlines some 
form of chronic inflammation (10) . This in 
its turn, may lead to a vicious cycle of eleva
tion of plasma fibrinogen and deposition of 
fibrin aided by an impaired plasma fibrinoly
tic activity. As a result of intradermal vascu
lar thrombosis, appreciable amounts of co
agulation factors might be consumed thus 
depicting poor thromboplastin generation. 
These findings tend to indicate that during 
the course of this mycobacterial disease, 
periodically there might occur generalized 
Shwartzman-type of reaction when altera-

tion in fibrinogen (qualitative and quantita
tive) leads to its precipitation in small blood 
vessels of the lepromatous tissue, this being 
an immediate cause of the vascular damage 
observed . Such occurrences seem to be syn
chronous with episodes of lepra reaction. 

SUMMARY 

The present work, undertaken with a view 
to elucidating the mechanism of lepra reac
tion, reports significant increase of plasma 
levels of fibrinogen and a closely related pro
tein, heparin-precipitable-fraction (H PF), in 
cases of acute lepra reaction . Fibrinolytic ac
tivity has also been found to be impaired in 
them. This may account for the periodic epi
sodes of fibrin deposition in histopathologic 
material including dermal blood vessels, 
which were conspicuous during acute reac
tion. These patients also revealed variable 
deficiency in some of the coagulation factors 
- possibly as a result of "consumptive co
agulopathy." The relevance of the findings 
to episodes of lepra reaction has been dis
cussed . 

RESUMEN 
Este trabajo, que se llevd a cabo con el 

propdsito de elucidar el mecanismo de la reaccidn 
leprosa, report a un a umento significativo en el 
plasma de los niveles de fibrindgeno y una 
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proteina estrechamente relacionada , la fraccidn 
precipitable con heparina (FPH), en casos de 
reaccidn leprosa aguda. Tambien se ha encontrado 
que la actividad fibrinoHtica esta' alterada. Esto 
puede explicar los episodios periddicos de . 
deposicidn de fibrina en material histopatoldgico, 
incluyendo en vasos sanguineos del dermis, que 
son muy notorios durante reacciones agudas. 
Estos pacientes tam bien presentaron deficiencias 
variables en a lgunos de los factores de coagu la
cidn- posiblemente como resultado de una "coa
gulopatla consuntiva." Se discute la relevancia de 
est os hallazgos a episodios de reaccidn leprosa . 

Ce travail a ete entrepris en vue d'elucider Ie 
mecanisme de la Reaction Lepreuse. On rapporte 
ici une augmentation significative des taux plas
matiques du fibrinog~ne, ainsi que d'une proteine 
etroitement apparentee, la fraction precipitable 
a l'heparine (HPF), dans les cas de reactions 
lepreuses aigues. On a ega lement observe des 
troubles de ('activite fibrinolytique chez ces 
patients. Ces observations peuvent exp liquer les 
episodes periodiques de deposition de fibrine dans 
des specimens hi stopathologiques avec vaisseaux 
sanguins dans Ie derme, caracteristiques que I'on 
peut observer au cours de la reaction aigue. 
Ces malades ont egalement temoigne d'un deficit 
variable au niveau de certains facteurs de coagu
lation; ceci pourrait resulter d'une "coagulo
pathie de consomption." On discute de la per
tinence de ces observations, en rapport avec 
les episodes de reaction lepreuse. 
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