INTERNATIONAL JOURNAL OF LEFROSY

Volume 39, Number 2
Printed in the U.S.A.

Complement and Immunoglobulin Determinations

y in Leprosy and Lepra Reaction’
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The immunology of leprosy is one of the
most intriguing problems in disease proc-
esses (510.16.19.20.21.22)  The forms in
which leprosy may occur vary. The most
important form, lepromatous leprosy, is
characterized by a negative reaction to the
leprous material injected into the skin. The
opposite is true in the relatively more
benign tuberculoid form of the disease.
Between these two are various transitional
states, the most interesting being the dimor-
phous form, where lepromatous and tuber-
culoid reactions may be present at the same
time. Additionally in lepromatous leprosy
sudden changes in the general condition
differing from the normal course of the
disease may occur. This so-called lepra
reaction has for many years been the main
problem facing leprologists in the manage-
ment of this disease.

The most characteristic symptom is the
sudden appearance of an eruption of skin
lesions of the erythema nodosum type in
which there is an acute inflammation in the
dermis and subcutis. This is usually accom-
panied by a high swinging pyrexia similar
to that of a septic process. Joint swelling,
neuritic pain, insomnia and malaise are
symptoms which may occur. This reaction
clinically has many aspects comparable
with the appearance of the acute stage of
lupus erythematosus. As in lupus erythe-
matosus, erythrocyte sedimentation is rap-
id, but in contrast to that disorder leucocy-
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tosis is present. Both diseases are due to
the deposition of immune complexes. How-
ever, there is no evidence that the disease
process in the lepra reaction is due to an
autoimmune process (% 1% 24),

There are few reports dealing with the
evaluation of complement and immuno-
globulins in lepra reaction compared with
their levels in other states of the disease
(123.411,13.14.23) The aim of this study
was to ascertain whether differences exist
in the various types of leprosy, and in
addition to determine whether any changes
occur after therapeutic suppression of the
lepra reaction (%7 17.18) Tt was also de-
sired to investigate whether patients who
suffer from lepra reactions have serum
levels which differ from those in patients
in whom the reaction had never occurred.

It was hoped that these findings might
shed some light on the nature of the lepra
reaction, which is assumed to be an im-
munologic phenomenon. A number of
smaller studies have shown trends of ab-
normal values in these states. Since many
pathologic states of the patients may influ-
ence single results, a larger number of
examinations during a two year period was
evaluated. The results thus show any par-
ticular trend of the values to levels higher
or lower than normal.

MATERIAL AND METHODS

Three hundred and fifty six sera of 130
leprosy patients were examined for comple-
ment (C’) and immunoglobulins A, G and
M, as noted in list below.

The reactional patients were divided into
two groups, those in whom a reaction was
present and those who were in remission.
Both groups were compared with patients
who never suffered from reactions, in order
to demonstrate any differences existing dur-
ing the remission of a reactional patient
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and any similarities to the patients with
lepromatous leprosy in whom reactions had
not occurred.
110 examinations in 79 patients with
lepromatous leprosy
7 examinations in 6 patients
tuberculoid leprosy
31 examinations in 17 patients
indeterminate leprosy
27 examinations in 11 patients
dimorphous leprosy
125 examinations in 14! patients with
lepromatous leprosy while in reac-
tion
56 examinations in 18' reactional lep-
romatous leprosy patients while in
remission

with
with

with
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IIn part from the same patients.

Two hundred and fifty sera from various
dermatologic patients and 50 sera from
healthy individuals served as controls. The
sera from patients were taken at random
and no characteristic pattern was found in
the various dermatologic groups.

The method of examination used for
complement was that cited by Kabat and
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Maver ("), and the method for immup,

globulin that cited by Mancini et al. (1)

RESULTS

The complement levels in lepromatous
and tuberculoid leprosy were similar, 4]
though the number of tuberculoid cageg
examined was too small to be of statistiog]
significance. There was a tendency to Joy
levels in the indeterminate form of the gjs.
ease and to higher values in the dimgy.
phous form (Table 1).

IgA levels showed a tendency to higher
values in the tuberculoid type and in
indeterminate form (Table 2). IgG leyelg
were slightly higher in the indeterminate
torm (Table 3). IgM levels did not deviate
significantly from normal values (Table 4),

It was of interest to determine whether
the amount of antigen produced in bacteri.
ologically positive cases differed from that
in bacteriologically negative cases. Sera of
lepromatous leprosy patients with positive
bacillary findings showed a tendency to
lower complement levels than those of pa-
tients who were bacteriologically negative.
The IgG levels were not significantly dif-
ferent, but IgA tended to be higher in
cases without bacilli and IgM was higher
in patients with positive bacteriological

TasLe 1. Complement levels in various types and forms of leprosy.

LEPROMATOUS TUBERCULOID INDETERMINATE DIMOR PHOUS

Nr. of cases 45 Nr. of cases 6 Nr. of cases 17 Nr. of cases 11

E IA:I’N:"IM PERCENTACE Et.::;ﬂ‘:?m PERCENTAGE E Kl:ﬂ::'m CENCENTAGE Et:’;ﬂ:‘m PERCENTAGE
s 29 26.47 2 28.6% 16 51.6% 4 14.8%
il 59 | sseu 3 | ]| 11 | sssn 12 | saan
I
¢l 22 20.0% 2 28.6% 4 12.9% 1 40.8%
5l 110 | 1000% 7 100.0% 31 100.0°% 27 100.0%%
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TasLe 2. Immunoglobulin A levels in various types and forms of leprosy.
L-EPROMATOUS TUBERCULOID INDETERMINATE DIMOR PHOUS

Nr.of cases 45 Nr.of cases 6

Nr. of cases 17 Nr.of cases 11

Nr. of Nr of

ExamiNATIONS | PERCENTAGE EXAMINATIONS | PERCENTAGE

Nr. ol
EXAMINATIONS

PERCENTAGE EXAMINATIONS

PERCENTAGE

LOwW

7 6.5 - -

487"%

I 70 | eazn| | 3 | aen] | 14
I d

sl 32 | 29.3% 4 57.2% 16 | s33% 3 1%
109 |woow| | 7 |woon| [ 30 | woow| | 27 | 00w

findings. This picture was altered when
reactional lepromatous leprosy patients
were examined (Table 3).

The serum of patients who were not
treated with antireactional drugs during
the lepra reaction showed a pattem of
complement values similar to those in pa-
tients with lepromatous leprosy; half had
normal values, a quarter high values and
a quarter low values (Figs. 1, 2). Reac-

tional type of patients examined while in
remission and without antireactional thera-
py revealed a trend to lower values. Forty-
four per cent of the examinations were
below normal, mainly as a shift from the
group with normal values (Fig. 3). When
these same groups were treated with ster-
oids or with thalidomide, the trend illus-
trated in Figs. 4, 5, 6 was found.

The sera of patients in acute reaction

TasLe 3. Immunoglobulin G levels in various types and forms of leprosy.

LEP ROMATOUS TUBERCULOID INDETERMINAT E DIMORPHOUS
Nr. of cases 45 Nr.of cases 6 Nr. of cases 17 Nr. of cases 11
N of Ne of Nr. of Nr of

EXANNATIONS PERCENTAGE EXAMINATIONS| PERCENTAGE EXAMINATIONS] PERCENTAGE EXAMINATIONS| PERCENTAGE
e a =i
t 4
al 12 11.07% - - - - 1 3.7%
z 66 | 60.6% 7 | woo% 19 | e3a 23 | 8s2%
. 8
:] 31 28.47: - - 1 36.77% 3 1117%
5| 109 | 10007 7 100.0%, 30 | woo% 27 | 10007%
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TasLe 4. Immunoglobulin M levels in various types and forms of leprosy.
S ——
LEPROMATOUS TUBERCULOID INDETERMINATE DIMOR PHOuyUs
Nr. of cases 45 Nr.of cases 6 Nr.ot cases 17 Nr. of cases
X un::nn‘:‘ms PENCENTAQE X un::n:: PERCENTAGE :;A:mo:ms PERCENTAGE |} HA:;M:‘:W PERCENTAGE
¢l 10 9.7% - - - - - -
—_-‘-‘—-“
it Ll
s| 28 25.7% 1 14.3% 5 18.5% 2 27%
I
21 109 | 1000% 7 | 1000 27 | 0.0 26 | 10007,
.

treated with steroids revealed higher than
normal values in 65.4 per cent, and follow-
ing thalidomide therapy were raised in 44.4
percent of the examinations. The low values
seen in untreated patients (23.7%) were
converted to normal or high values follow-
ing antireactional therapy.

In reactional patients in remission the
pattern changed considerably following
thalidomide therapy. Two-thirds of the

serologic values were within the norma]
range as a result of changes mainly of the
lower values but also partly of the higher
ones. No comparison of results with steroig
therapy could be made, as no patjent con-
tinued treatment with these drugs during
remission of the lepra reaction.
Lepromatous leprosy patients with un-
treated lepra reactions have the same dis-
tribution of levels of complement as lepro-

TasLE 5. Complement levels in lepromatous leprosy.

iCases inreaction | Reactional caseleases in reaction|Cases in reaction| Reactional cases
untreated without reaction treated with treated with | without reaction|
untreated steroids : thalidomide treated with
thalidomide
Nr of n!a Nr. of p;o :r:;: °fn Nr of u’o Nr. of Pt'a
3
g| 6 231 " 440 - - 4 56 7 226
& 13 | 00 | O [0 ]| O | 34a6] 36 | so0 | 20 | sss
I
ol 7 26.9 5 200 | 17 654 | 32 | aaa 4 129
I
i
g 26 | 1000 | 25 [1000 | 26 |[1000 | 72 |1000 | 31 | 1000
'_
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COMPLEMENT LEVELS
in
Non reactional cases of lepromatous leprosy
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COMPLEMENT LEVELS
In
Lepromatous leprosy patients
with reaction without treatment
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matous Ic’prosy patients who never devel-
oped reactions. This might be due to the
fact that the samples were taken during the
first days of the reaction and there was not
sufficient time for the body to react. How-
ever, when these reactional patients are
in remission they have a much lower dis-
tribution of complement levels than lepro-
matous leprosy patients who never devel-
oped reactions. It may be that patients with
a lower level of serum complement are
more susceptible to reactions and that dur-
ing reactions they have a compensatory rise
in complement to levels found in leproma-
tous leprosy patients who never developed
reactions.

Patients receiving steroid or thalidomide
therapy have a higher distribution of com-
plement levels than those not undergoing
antireactional therapy. Patients still receiv-
ing thalidomide therapy, but recovering
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from their reaction, show a distributiop of
complement levels below that found ip |
romatous leprosy patients who have neye,
had reactions, but not as low as that in reac.
tional patients who are not on antirea,.
tional therapy. It seems, therefore, that the
effect of thalidomide is to cause a remissiop
of the reactional state in which complemeng
levels are moving toward levels found ip
nonreactional patients.

The immunosuppressive action of tha;.
domide in the human has so far been founq
to be specific only for patients in lep
reaction (8 7.17.18) Tt has been demonstrat.
ed that ENL is an immunologic reaction iy
the skin caused by the deposition of im.
munocomplexes consisting of immunoglo-
bulin (humoral antibody), soluble mycq.
bacterial antigen and complement.

Immunoglobulin A (Table6, Figs. 7-11),
Sera of patients suffering from lepra reae.
tion but not receiving therapy showed high
values of IgA in 92.0 per t of cases
When untreated and in remission 70.8 per
cent showed higher than normal values
When treated with steroids or thalidomide

COMPLEMENT LEVELS
In

Reactional leprosy cases without reaction
treated with thalidomide

12cases 31 examinations 100.01
4 high 12.91
20 normal B84.5:
Tlow 22.81
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TasLe 6. Ig.A levels in lepromatous leprosy.
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Cases in reaction Reactional cases | Cases in reaction| Cases in reaction | Reactional cases
untreated without reaction treated with treated with wvithout reaction
untreated steroids thalidomide treated with
thalidomide
Nr of MNr ol Nr. of MNe ol Nr. of
exam L/ exam & exam fo exam %o exam b
§ _ _ _ _ _ _ _ _ _ _
Blo || 7 119 | 22 |14 | w2
8l 1 - oa e
I
ol 23 | 90 17 708 | 14 53.9 51 728 | 17 54.8
I
g 25 | 1000 24 |100 | 26 |1000 70 | w00 | 31 |1000
lg. A. LEVELS Ig. A. LEVELS
In in

LEPAOMATOUS LEPROSY PATIENTS
WITH REACTION WITHOUT TREATMENT

9 cases 25 examinations 10001

23 high 92.01
2 normal 8.0t
- low -

REACTIONAL LEPROSY CASES
WITHOUT REACTION UNTREATED
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- low
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LEPROMATOUS LEPROSY PATIENTS WITH
REACTION TREATED WITH STEROIDS

Ig A.
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Ilg A LEVELS

in

REACTIONAL LEPROSY CASES WITHOUT
REACTION TREATED WITH THALIDOMIDE

4cases 26 examinations 100.0- 12cases 31 examinations 10001
14 high 5389 17 high 54 81
12 normal 46.1: 14 normal 4521
- low - - low -
(LT 1000 ——
Yo — 00 —
. s 4
e — 8O0 —
roe— OO —
e e — 00— .0
b -4
- L]
veo — . 300 — s ®
- e &8
.. '

there was a tendency to normalization of
the values.

Sera of lepromatous leprosy patients in
reaction showed 92 per cent high values
before treatment, 53.9 per cent high values
following steroids, and 72.8 per cent high
values following thalidomide. High values
were found in 54.8 per cent of reactional
patients in whom the reaction subsided,
but continued with thalidomide therapy, as
compared with 70.8 per cent in untreated
cases in reaction.

IgG (Table 7). There is a tendency to
higher values of about 40 per cent IgG in
patients with lepra reaction and in remis-
sion, which is higher than in lepromatous
leprosy patients who never had reactions.
But no significant difference of the values
was found in the thalidomide-treated and

nontreated groups, whether in reaction or
not. The higher values tended to shift
toward the normal range in the steroid
treated group.

IgM (Table 8. Figs. 12-16). In sera from
both groups of reactional patients normal
IgM values were obtained; only 28.0 per
cent and 16.7 per cent revealed values high-
er than normal. Following therapy with
steroids and thalidomide the trend to high-
er values was present in both groups. Thus
compared with changes of IgA levels, in
which a tendency to normal values was ob-
served, after therapy the opposite effect
was noted.

DISCUSSION

Lepromatous leprosy patients in compari-
son with untreated reactional patients in
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TasLe 7. Ig.G levels in lepromatous leprosy.

Cases in reaction|Reactional cases| Cases inreaction| Cases in reaction{ Reactional cases
untreated without reaction | treated with treated with |without reaction
untreated steroids thalidomide treated with
‘ thalidomide
. o, — o, —r o, rothed o, — oy
& 1 38 2 8.4 - - - - - -
-
15 | 576 | 12 | %00 | 20 | 769 | 39 | s57 | 17 | s«
I -
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TasLe 8. 1g.M levels in lepromatous leprosy.
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iwnission are clinically similar. Comple-
ment in lepromatous reactional patients in
remission is lower than in nonreactional
patients. Individual patients, however, have
been shown to have high levels of com-
plement during attacks of lepra reaction.
In remission resulting from thalidomide
therapy the complement levels have been
found to fall, often to normal levels.

It may be that the rise in complement
in lepra reactions following therapy is a
compensatory mechanism due to the mas-
sive fixation of complement components
associated with the deposition of immuno-
complexes in the tissues, or possibly that
the complement is freed from the tissue
and is circulating in the serum.

Immunoglobulins of the type IgA are
produced mainly by plasma cells in the
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mucous membranes and the tissues lining
the gastro-intestinal tract. Lepra reactions
occur commonly during the first year of
sulfone therapy. At this time there is mas-
sive destruction of mycobacteria and re-
lease of soluble mycobacterial antigens. In
many cases the mucous membranes, espe-
cially of the nose, are a site of a high con-
centration of Mycobacterium leprae. Thus
these tissues could receive strong antigenic
stimulation at the time when patients are
developing lepra reactions. This might ex-
plain the coincidental finding of higher
levels of IgA in patients in reaction. Less
high levels are found in such patients dur-
ing treatment with thalidomide or steroids.

Patients with lepra reaction, and reac-
tional patients in remission, tend to have
higher levels of IgG and IgA than lepro-
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matous leprosy patients who do not de-
velop reactions. Patients in reaction have
a higher level of IgM than reactional pa-
tients in remission.

However, higher levels of IgM are found
in the serum of reactional patients on thali-
domide than in those who had not received
treatment. This differential effect of thali-
domide on the immunoglobulin synthesis

is difficult to explain but may indicate that '

thalidomide has an additional effect on the
regulation of immunoglobulin synthesis.

SUMMARY

The determination of complement and
immunoglobulins A, G and M revealed
trends in patients with lepromatous leprosy
different from those of patients who had
never suffered from lepra reaction when
compared with reactional patients. The
values of complement tended to be lower
in untreated reactional patients similar to
those in acute systemic lupus erythema-
tosus. Following therapy with steroids or
thalidomide a shift to higher values of
complement was observed.

A tendency to higher values of 1gG, IgA
and IgM was also present in reactional lep-
romatous patients, and especially signifi-
cant in the case of IgA. The values of IgA
dropped following therapy and those of
IgM rose. No significant changes occurred
in the IgG levels following therapy with
thalidomide, but a drop could be found
following steroid therapy.
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