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/ Mechanisms of Reactions in Leprosy

M. F. R. Waters, J. L. Turk and S. N. C. Wemambu'

The term “Reaction” has been given to
those episodes of significant inflammation
occurring in leprosy which are the direct
result of infection with Mycobacterium le-
prae, and are not due to secondary infec-
tion, trauma, etc. Many different types of
reaction have been described, and the sub-
ject remained extremely confused through-
out the first half of this century. However,
sincc 1958 (*) it has increasingly been
agreed that the majority fall into one or
other of two groups, even though terminol-
ogy remains controversial (4% 8 4 21),
The better defined group is commonly
known as crythema nodosum leprosum
(ENL) (* 7), although the Panel of Reac-
tion of the 8th International Congress of
Leprology recommended the term “Lepro-
matous Lepra Reaction” (%). Briefly, it
consists of episodes of crops of painful,
tender, erythema nodosum-like papules,
which in severe cases may pustulate or
necrose, which are often accompanied by
fever and malaise, and which may be com-
plicated by neuritis, orchitis, lymphadenop-
athy, iridocyclitis, arthritis and protein-
uria. ENL occurs only in lepromatous and
small numbers of borderline-lepromatous
patients (i.e., LL, LI and BL on the
modified Ridley-Jopling spectrum classifi-
cation ('5- ') ). Although well recognized
before the introduction of sulfone treat-
ment, it is particularly common in treated
lepromatous leprosy, more than 50 per cent
of such patients developing ENT. by the
end of the first year of treatment (*2).
Histologically, on a background usually of
resolving lepromatous leprosy, the lesions
tonsist of wvasculitis, polymorphonuclear
ifiltrate, hyperemia and fragmented lepro-
% bacilli, The manifestations of ENT. may
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be rapidly suppressed either by corticoste-
reids or by thalidomide. Reactions belong-
ing to the second main group, usually
known as “Lepra Reactions” [Tth Interna-
tional Congress of Leprology, 1958 (#)],
may occur anywhere on the leprosy spec-
trum save at the two poles. Whereas each
crop of ENL papules lasts only a compara-
tively few days, skin lesions in lepra reac-
tions® remain inflamed for many weeks or
months. Clinically and histologically, such
lesions are consistent with the type of lep-
rosy the patient is suffering from or de-
veloping; there is edema and hyperemia,
but no extraneous inflammatory infiltrate
(although patients becoming more tubercu-
loid will have an accumulation of lympho-
cytes in their lesions). Neuritis is a not
uncommon complication. In general, the
end result of such reactions is a shift in
leprosy classification; a patient who de-
velops a lepra reaction hefore commencing
antileprosy treatment becomes more lepro-
matous, whereas one who reacts while re-
ceiving effective trcatment becomes more
tuberculoid. The former reaction subgroup
has been named “Downgrading Reaction™
by Ridley and the term “Reversal Reuc-
tion” has been used for the latter ().
Both subgroups arc rapidly suppressed by
corticosteroids, but not by thalidomide.

It has been widcly assumed that the
mechanisms underlying hoth these main
groups of reactions have immunologic
bases. There is now a areat weight of
evidence that the position of a patient on
the leprosy spectrum is related to the de-
grec of cell-mediated immunity (CMI)
which he is able to develop to M. leprae
(™). Thus patients with polar tuberculoid
(TT) leprosy have a very high degrec of
CMI; their lymph nodes (Fig. 1) show
some hyperplasia of the paracortical lvm-

2 As the term “Lepra Reaction™ has heen applied
to both main groups ol reaction, solely to avoid
confusion in this paper we use the rerm “ENL” for
the fivst gvoup and “lepra veaction™ for the sccond
sroup of reactions
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Fic. 1. Lymph node from patient with polar

tuberculoid (TT) leprosy, showing some
hyperplasia of the paracortical lymphocytes,
normal lymph follicle and the absence of lep-
rous infiltrate. (Hematoxylin-eosin, 100X).

phocytes with the presence of immuno-
blasts, and the absence of paracortical
infiltrate and of mycobacteria (* 2°). On
the other hand, lepromatous patients have
gross depression of CMI against M. leprae;
the paracortical areas of their lymph nodes
are almost completely denuded of lym-
phocytes, being filled by foamy histiocytes
full of acid-fast bacilli (Figs. 2 and 3).
However, there is evidence of stimulation
of humoral antibody production, with hy-
perplasia of germinal centers and excessive
proliferation of plasma cells at the cortico-
medullary junction and in the medullary
cords, in keeping with the known high
serum immunoglobulin levels in leproma-
tous leprosy ( 1'% 2%), Therefore ENL
occurs in patients with depressed (and
unchanging) CMI, whose bodies contain
large quantities of mycobacterial antigen
and who have high humoral antibody ti-
ters. Because of this and because of the
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various manifestations of the reactio, .
have suggested (" #) that EN], 1s €
clinical manifestation of the Arthug phe S
cnon. Lepra reactions, both d"‘mgradin
and reversal reactions, are associated s
changes in leprosy classification, ang would
appear to be related to changes iy CM1
against M. leprae. This paper SUMMarizeg
and brings up to date work we are carry;
out designed to substantiate these hypothe
ses.

1. Immunofluorescent Studies in ENJ,
MATERIALS AND METHODS

These have been described in detajl else
where (*%). In brief, biopsy specimens
were taken from ENL lesions in the skin of
38 lepromatous paticnts; subsequently sey.

Fic. 2. Lymph node from patient with polar
lepromatous (LL) leprosy, showing replace-
ment of lymphocytes of paracortical area by
pale staining histiocytes, numerous germinll
centers with unaffected marginal zone of
lymphocytes, and hyperplasia of plasma ce'ﬂl
at the cortico-medullary junction. (Pyronin-
methyl green, 40X).
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Fic. 3. Lymph node from patient with polar lepromatous
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LL) leprosy, showing

foamy histiocytes in the paracortical area (Hematoxylin-eosin, 250%).

en patients underwent second (serial) bi-
opsy, and two of these were biopsied for a
third time, making a total of 47 biopsies.
The majority of papules biopsied were
bright red and tender, but a number were
dark purple and beginning to resolve, and
at least one was necrotic. The specimens
were quick-frozen immediately in dry tubes
placed in a mixture of acetone and dry
ice. In addition, as controls, biopsy speci-
mens were similarly collected from lepro-
matous skin lesions from 13 patients who
did not have ENL. Each specimen was
flown in dry ice to London, where 5
sections were cut in a cryostat at —20°C,
and were examined within 72 hours of
removal from the patient.

At the time of biopsy, serum also was
taken from each patient for immunoglobu-
lin and complement assay. The following
reagents were prepared: Rabbit anti-
human immunoglobulin (1gG), rabbit anti-
human complement (B1C/B1A globulin),
ind goat anti-rabbit immunoglobulin, by
two techniques, one using Freund's complete
adjuvant ( containing Mycobacterium tuber-
culosis, H37Ra), and the other Freund’s
Mcomplete adjuvant, thereby avoiding the

use of mycobacteria in the immunization
schedule. The D.E.A.E.-cellulose globulin
fraction of each goat anti-rabbit immuno-
globulin serum was conjugated with
fluorescein isothiocyanate.

For fluorescence microscopy air-dried,
fixed and washed cryostat sections were
incubated with rabbit anti-human immuno-
globulin, rabbit anti-human complement, or
normal rabbit serum. After further washing,
they were incubated with one or other of
the fluorescent goat anti-rabbit immuno-
globulin sera, washed again and mounted.

Parallel sections were also stained with
hematoxylin-eosin and Ziehl-Neelsen stains.

Serum IgG, IgA, IgM and 81C/B1A glob-
ulins in each patient’s serum were estimated
using immunoplates (Hyland Laboratories,
Los Angeles).

RESULTS

Immunoglobulin and complement were
demonstrated by fluorescence (Figs. 4 and
5) in the areas of perivascular polymorph
infiltration in the dermis of ENL lesions in
20 out of 38 patients (21 out of 47 biop-
sies). In general, lesions containing many
polymorphs were positive for both IgG and



Fic. 4. Section of ENL lesion of the skin,
stained to demonstrate immunoglobulin, show-
ing granular fluorescent deposits in the dermis.
(250 ).

B1C/B1A globulin, whereas lesions contain-
ing few polymorphs or only disintegrated
polymorphs were likely to be negative. No
such deposits were found in lepromatous
lesions from the 13 patients without ENL
(see Table 1). The deposits were granular
in form, and did not correspond to the
areas of bacillary infiltration; they could
sometimes be demonstrated within the walls
of blood vessels (Fig. 6).

Groups or globi of M. leprae failed to
stain with goat anti-rabbit fluorescein
conjugate prepared with Freund’s com-
plete adjuvant (containing M. tubercu-
losis). However, in seven of the ENL
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Fic. 5. Same lesion as in Fig. 4 stained g,
demonstrate complement (81C/81A globulin)
showing granular fluorescent deposits in Lhé
dermis. (250X).

lesions the deposits containing immung.
globulin and complement did stain with
this conjugate alone, if used undiluted. Thig
staining was taken to indicate the presence
of mycobacterial antigen in the immune
complexes, because no staining was found
with the goat anti-rabbit fluorescein con-
jugate made from sera prepared without
M. tuberculosis. Furthermore, no staining
was detected when the former conjugate
was diluted 1:2 or 1:4, and under these
conditions it was possible to detect immuno-
globulin and complement specifically by
the sandwich technique. A similar pattem
of staining with the conjugate alone was

TaBLE 1. Detection of human immunoglobulin and complement (81C/81A) by Tmmuno-
Sluorescence in the skin of lepromatous patients with and without Erythema Nodosum Leprosum

(ENL).
Number
of patients
with biopsies Total
Reactional state Total positive for number of
of lepromatous Number of number of immunoglobulin | positive
patients patients skin biopsies | and complement biopsies

Patients with ENL 38 47 20 21
Patients with no ENL 13 13 0 0

*» Biopsies taken from active ENL skin lesions.



Fic. 6. Section of ENL lesion of the skin,
stained to demonstrate immunoglobulin, show-
ing granular fluorescent deposits in a vessel
wall. Autofluorescent collagen fibers are also
visible as linear structures in the media of the
vessel and in the lower part of the photograph.
(250).

found in lepromatous lesions in two control
patients without ENL.

Serum protein levels (IgG, IgA, IgM and
B1C/B1A globulin) are shown in Table 2.
No significant differences were found in the
mean and range of immunoglobulin levels
in the lepromatous patients with and with-
out ENL. Although there was no significant
difference between the mean of the
BIC/B1A globulin levels of patients with
and without ENL, 10 out of the 46 patients
with ENL had levels of 81C/g1A globulin
which were in excess of that which formed
the upper limit of the range found in the
control group. The highest level (5.13
mgm/ml.) found in a patient with ENL
Was over twice that found in any patient
without ENL (2.45 mgm/ml.).
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2. Lymph Node Studies in Downgrading
and Reversal Reactions

MATERIALS AND METHODS

Lymph node biopsy was performed on
15 patients in reaction (including Malays,
Chinese, Southern Indians and Gurkhas)
receiving inpatient treatment at Sungei Bu-
loh Leprosarium. Five untreated patients
were in downgrading reaction, and one was
biopsied three months later when his reac-
tion had settled. Ten patients who were
under treatment with dapsone had reversal
reactions; four of these had previously un-
dergone lymph node biopsy before com-
mencing antileprosy treatment. Therefore a
total of 20 lymph nodes, including five serial
lymph nodes, were available for study; 19
were supratrochlear and one axillary. The
great majority of the nodes were fixed in
Carnoy’s solution (one early node was fixed
in formol saline, but this method proved
less satisfactory); they were embedded in
paraffin, and sectioned at 5, triplicate sec-
tions being stained one each by the pyron-
in-methyl green, the hematoxylin and eos-
in, and the Ziehl-Neelsen methods.

Patients underwent full clinical and chest
x-ray examination. The leprosy status of
each was classified as precisely as was
possible in the presence of the reaction,
both clinically and by skin biopsy ac-
cording to the modified Ridley-Jopling
scale (15 18), The type and severity of the
reaction were carefully noted, and current
and past antileprosy and reaction treat-
ments were recorded. Slit-skin smears from

both ear lobes and from active skin lesions : -

were examined for acid-fast bacilli and
scored for the bacterial index (Ridley’s
logarithmic scale) and the morphologic in-
dex (*2). All new patients (including all
downgrading patients) were tested intra-
dermally with lepromin (Wade-Mitsuda)
and with tuberculin (RT23, 1 TU, and if
negative, subsequently with 20 TU); some
reversal patients were retested around the
time of lymph node biopsy, and others when
the reaction had eventually settled.

The 15 patients represented points on
the leprosy spectrum from BT (with multi-
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TasLe 2 Comparison of serum proteot levels ngm. ml) on lepromatous patients yqq), and

waithout EN L.

| Num- Mean serum protein levels (range given in brackeis
| ber . R -
| of I
Leprosy | pa- LBIC/BI1A
classification | tients | IgG lgA IgM [ globulin
Lepromatous with | 35 23.5 5.00 2.19 | 2_(}7_-‘_‘
ENL | | (10.84 — 43.65) | (1.59 — 10.46) | (0.46 — 6.61) | (1.10 — 5 13,
Lepromatous ‘ 13 . 23 .8 5.00 | 2.7% 1 .89 .

without ENL

ple lesions) to BL/LI. They formed part of
a larger series, to be reported clsewhere
(*°), of 77 lymph nodes obtained from 62
patients representing not only all parts of
the leprosy spectrum, but including the
effect of up to 10 years’ antileprosy treat-
ment on lepromatous leprosy.

RESULTS

The major series (of 77 lymph nodes)
showed that in BT lymph nodes, the
paracortical lymphocytes were infiltrated
by discrete multicentric whorls of epitheli-
oid cells, sometimes containing occasional
Langhans’ giant cells, with acid-fast bacilli
cither very scanty or else undetectable by
routine procedures. As first pointed out by
Desikan and Job (°), there was a consider-
able resemblance to sarcoidosis. As the
spectrum was crossed toward lepromatous
leprosy, the infiltrate cells became less ep-
ithelioid and more histiocytic, and the acid-
fast bacilli increased in number. Thus in
BL lymph nodes, the leprous infiltrate con-
sisted predominantly of groups of non-
foamy histiocytes, not well demarcated
from the surrounding lymphocytes, and
which nearly all contained single or groups
of individual acid-fast bacilli (very rarely
were microglobi present). However it was
not easy to assess over the BT to BL part
of the spectrum changes in numbers of
paracortical lymphocytes, their decrease in
numbers being far more obvious and dra-
matic over the BL to LL range. The appear-
ance of lepromatous nodes has already
been described ().

‘(13,]8—3‘%,!)‘: | (248 —8.41) | (1.25 - 6.61) | (1.20 — 245

In 13 out of the 15 patients in reactiop
there were no striking differences in thejr
lymph nodes compared with lymph nodes
from patients situated at the same points
on the leprosy spectrum who were not ip
reaction. In some the infiltrate cells were
slightly scparated from cach other, pre.
sumably as a result of edema and hypere.
mia. Ridley (personal communication) con.
siders that the presence of Langhans cells
in BT to BB leprosy is usually associated
with reaction.

The results from the five paired or serial
biopsies were also no more than suggestive,
perhaps because in at Jeast three of the five
patients the changes in classification associ-
ated with the reactions were only minor,
The one patient who was in downgrading
reaction on admission, was at that time
graded BB/BL clinically, and “BT/BB in
downgrading reaction” histologically. His
lymph node (Fig. 7) showed infiltration of
the paracortical areas with nonfoamy his-
tiocytes, containing small refractile vacu-
oles, similar to those seen in BL patients,
although the arrangement of the infiltrate
was reminiscent of the multicentric ar-
rangement of the epithelioid cell infiltrate
of the BT to BB part of the spectrum; it
consisted of round or oval groups of cells
well demarcated from the surrounding
paracortical lymphocytes, being relatively
free from invasion by lymphocytes. Three
months later, when his downgrading reac-
tion had settled following treatment which
included dapsone and prednisolone, and
when he was histologically classified (on
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action. The paracortical area is infiltrated by elongated, non-foamy histiocytes contain-
ing few tiny vacuoles, which are well demarcated from the surrounding paracortical

lymphocytes. (Hematoxylin-eosin, 250<).

simultaneous skin biopsy) as “BL, quies-
cent,” a second lymph node was biopsied.
In this node (Fig. 8) the groups of
infiltrate cells had become much less well
demarcated from the surrounding paracor-
tical lymphocytes, perhaps even less so
than in typical BL nodes. Furthermore, a
number of microglobi were present in the
Ziehl-Neelsen stain, and in the hema-
toxylin-eosin stain small foamy vacuoles
could be detected in the corresponding
areas.

The second (serial) lymph nodes of the
four patients with reversal reactions simi-
larly showed minor changes in the opposite
direction. Thus in the lymph nodes of two
BL patients who underwent mild reversal
reactions and who were rebiopsied after
five months’ treatment with dapsone, the
nuclei of the histiocytic infiltrate stained
more deeply, and appeared less delicate
than in the pretreatment biopsy. One
BB/BL patient (graded BL histologically),
eveloped a severe reversal reaction at
eight months, and underwent serial biopsy
it 15 months, when the reaction had settled,

and when simultaneous skin biopsy was
classified “BT (late stage of reversal reac-
tion)”. This lymph node contained only
small numbers of infiltrate cells, the majori-
ty being in the subcapsular region of the
paracortical area. Although the nucleus and
cytoplasm of each infiltrate cell remained
oval or rounded, the nucleus stained more
deeply and its structure was thicker and
less delicate than in the pretreatment node.
However, the cytoplasm of a few cells still
contained one or two hard “refractile” vac-
uoles, even though no acid-fast bacilli could
be detected by the Ziehl-Neelsen stain. The
fourth reversal reaction patient was graded
BB before commencing treatment, when
his node showed in some areas well demar-
cated multicentric infiltrate consisting of
slightly whorled, atypical epithelioid cells,
whereas in other areas the infiltrate con-
sisted of groups of nonfoamy histiocytes,
not well separated from, and diffusely in-
vaded by lymphocytes. Two weeks after
the start of dapsone treatment he de-
veloped a very severe reversal reaction,
and the serial lymph node taken at that
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Fic. 8. Lymph node from same patient as Fig. 7, biopsied after three months, when
his downgrading reaction had settled and he was classified borderline-lepromatous (BL).
The groups of infiltrate cells are much less well demarcated from the surrounding para-
cortical lymphoctyes, and many of the histiocytes contain foamy vacuoles. (Hematoxylin-

eosin, 100X).

time showed that the infiltrate consisted of
uniformly multicentric whorls of atypical
epithelioid cells.

Far more significant were the findings in
two patients who were classified on admis-
sion as BL/LI clinically and LI histological-
ly, and who subsequently underwent very
marked reversal reactions, shifting to BB or
BT on skin biopsy, and showing dramatic
falls in their bacterial indices and some
increase in lepromin positivity. In both
patients, lymph node biopsy during reac-
tion revealed that the paracortical infiltrate
cells remained the vacuolated or foamy
histiocytes of lepromatous leprosy. Groups
of mycobacteria or microglobi were still
present in the histiocytes, although the ac-
id-fast material appeared as extremely
granular, acid-fast debris rather than as
fragmented bacilli. Germinal centers were
still prominent, and plasma cells increased
in number. But the most striking feature
was the partial repopulation of the paracor-
tical areas with lymphocytes. The infiltrate

was broken up by broad bands of these
cells; in some areas lymphocytes were alsp
scattered diffusely in the infiltrate and in
others small or large accumulations of lym.
phocytes were also present, usually situated
around post-capillary venules (Figs. 9 and
10).

DISCUSSION

The finding of granular deposits of im-
munoglobulin and complement in a
perivascular distribution in relation to the
polymorph infiltrate in ENL lesions from 20
of 38 patients would appear to be highly
significant. The appearance was similar to
that found by Cochrane and Ward (*) in
Arthus reactions in the skin of laboratory
animals. A similar appearance has been
found by Miescher et al. (®) in the skin of
patients with acute necrotizing vasculitis.
Failure to find deposits in 26 skin biopsies
is consistent with the observation that such
deposits may not be found in Arthus reac-
tions examined 24 hours after their induc-



39, 2 Waters et al.: Mechanisms of Reactions in Leprosy 425

b S 1 S
Fic. 9. Lymph node from patient who had undergone a reversal reaction from near
the lepromatous end of the spectrum (BL/LI) to borderline-tuberculoid (BT)
leprosy. The paracortical infiltrate is broken up by broad bands of lymphocytes, which
are also scattered diffusely among the histiocytes. (Hematoxylin-eosin, 100X).

post-capillary venules. The infiltrate cells remain as vacuolated histiocytes. (Hematoxy-
lin-eosin. 250%).
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tion in laboratory animals (7). For most of
the duration of this  immunofluorescent
study of ENL skin lesions. drv iee conld
casilv be obtained ‘onlv by advimee order
therefore not infrequently hiopsies were
perforce taken trom ENL lesions alrcady
changing color. and heginming to subside.
Positive results were  obtained in most
lesions containing  very numerous  poly-
morphs: whereas lesions in which  poly-
morphs were cither relatively few in num-
ber and replaced by lymphoeytes or else
were neerotic were usually negative for im-
mune deposits.

Throughout the ENL study, scrum
prepared with M. tuberculosis failed to
stain M. leprae. Therefore the antigen de-
tected by that serum in the immune com-
plexes was probably a soluble antigen
which was released from dead organisms
into the tissues, and which was not exposed
on the surface of the organisms directly
displayed in the lesions. It is noteworthy
that this antigen was also detected in con-
trol biopsies from two lepromatous patients
not suffering from ENL. Both this pre-
sumed myeobacterial antigen, and the hu-
man antimycobacterial antibody require
further investigation, so that they may be
more precisely defined. Neverthceless, there
would appear little doubt that ENL is an
immune complex discase. We have not as
yet determined whether the immune com-
plexes are formed locally, as in the Arthus
phenomenon, or are present in the cirenla-
tion, but we incline to the former view. This
would appear more in keeping with the
clinical distribution of the ENL lesions,
especially in BL patients.

Studies of lymph nodes obtained from
patients suffering from ENL (*) have
confirmed that humoral antibody produc-
tion remains stimulated in this condition,
and that no change in leprosy classification
occurs during the coursc of the reaction. Tt
is well known clinically that ENL eventnal-
ly fades away, perhaps after a number of
years, even in patients with tevere ENL
reactions, provided that antileprosy treat-
ment is continued. Therefore it is note-
worthy that the single node obtained from
a lepromatous patient treated continuously
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with dapsone for 100 vears, and whg had
carlier snffered from ENL which hag com.
pletely resolved. showed no evidenge of
exeess hinmoral antibody production (ng hy-
])('I'huph_\ of ﬂ('r'mill;ll centers or th&r-
plasia of plasma cells). although }listin'(:),rte.s
conld still he detected in the Paracortieg)
areq.

The findings in lvmph nodes obtaineq
from patients undergoing “‘]"’“’“Hl‘ading'
and “reversal” reactions support the viey
that such reactions are associated i,
changes in CMI, which increases in reyey.
sal reactions, and decreases in downgraqg.
ing reactions. Changes in the infiltrage
cells, which belong to the histiocyvte.
macrophage series, were relatively minor.
althongh they tended to hecome more his.
tiocvtic in  downgrading reactions, apg
more epithelioid in reversal reactions. How.
ever, the partial repopulation by lympho-
cytes of the paracortical areas in the nodes
obtained from two patients undergoing
marked reversal reactions from BL/LI tq
BB or BT, was considered highly sionif-
cant. The concept is further strengthened
by the experimental work of Rees and
Weddell (' 12 13) who have obtained
“reversal reactions” in lepromatous inbred
mice subjected to thvmectomy and x-irradi.
ation hefore being inoculated with M.
leprae, by means of svngeneic lvmphoid
tissue replacement. However, why these
changes occur in human patients remains
obscure.

Newell (') has snggested that the de-
velopment of lepromatous leprosy is geneti-
callv determined. If this is so, then patients
with bordcrline and lepromatons leprosy
prebably have a genticallv-detenmined im-
paired ability to respond with CMI to
stimulation with antigens of M. leprae.
Therefore it is possible that in untreated
horderline (BT, BB and BL) patients. fac-
tors (e.g.. intercurrent infection or preg-
nancy) which lower nonspecific resistance
may allow the leprosy bacilli to multiply.
and induce a state of immunologic
tolerance. This would result in a downgrad-
ing reaction, and a change of classification
toward lepromatous. Conversely, the killing
of lcprosy bacilli by effective treatment
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may allow tolerance to be broken, resulting
in a reversal reaction, and a shift in the
disease toward the tuberculoid side of the
spectrum. Ridley and Waters ('®) found
that one-third of all BL patients and 10 per
cent of LI patients (i.e., lepromatous pa-
tients who had passed through an earlier
borderline phase) developed reversal reac-
tions by the end of the first year of effective
antileprosy treatment. Patients who de-
velop primary, polar (LL) lepromatous lep-
rosy probably have a more severe genetic
impairment of response to antigens of M.
leprae. As a result, they develop tolerance
very easily and therefore do not pass
through a borderline phase. Moreover, the
degree of tolerance which they develop is
so great that they are not able to regain
immunity when the antigenic load is re-
duced following the killing of leprosy bacil-
li by effective antileprosy treatment. In
this way, the generally accepted stability of
polar lepromatous (LL) leprosy may be
explained.

SUMMARY

Although terminology remains controver-
sial, it is becoming increasingly agreed that
most reactions in leprosy fall into one or
other of two groups. The first is commonly
known as Erythema Nodosum Leprosum
(Tth International Congress of Leprology)
or Lepromatous Lepra Reaction (8th Inter-
national Congress). Because of similarities
between ENL and the experimental Ar-
thus reaction, biopsies of ENL skin lesions
were studied for immune complexes using
immunofluorescent  techniques.  Biopsies
taken from 20 of 38 ENL patients were
found to contain both immunoglobulin and
complement (B1C/B1A globulin), and
sometimes also soluble mycobacterial anti-
gen, whereas control biopsies taken from 13
lepromatous patients not suffering from
ENL were uniformly negative for immuno-
globulin and complement. Tt is concluded
that ENL is an immune complex disease.

Reactions belonging to the second main
group are usually known as Lepra Reac-
tions (7th International Congress of Leprol-
98y ) subdivided according to the form of

prosy from which the individual patient
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is suffering. They may occur anywhere on
the leprosy spectrum save at the two ex-
treme poles. Their end result is usually a
shift in leprosy classification; a patient who
develops such a reaction before commenc-
ing antileprosy treatment becomes more
lepromatous (“Downgrading Reaction”),
whereas one who reacts while receiving
effective treatment becomes more tuber-
culoid (“Reversal Reaction”). A study was
made of 20 lymph node biopsies obtained
from 15 patients in reaction (five down-
grading and ten reversal), part of a larger
series of 77 lymph nodes from 62 patients
representative of the whole leprosy spec-
trum. In all 20 reaction lymph nodes the
paracortical areas were infiltrated by cells
of the macrophage-histiocyte series. Partic-
ular note was made of the morphologic
characteristics of these infiltrate cells, in-
cluding the changes in their appearance
which occurred on serial biopsy, and of the
number and distribution of the paracortical
lymphocytes and of leprosy bacilli. The re-
sults presented suggest that this group of
reactions is associated with changes (in-
crease or decrease) in cell mediated im-
munity.
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