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CORRESPONDENCE

This department is for the publication of informal communications that are of interest
because they are informative and stimulating, and for the discussion of controversial
matters. The mandate of this JOURNAL is to disseminate information relating to leprosy in
particular and also other mycobacterial diseases. Dissident comment or interpretation on
published research is of course valid, but personality attacks on individuals would seem
unnecessary. Political comments, valid or not, also are unwelcome. They might result in
interference with the distribution of the JOURNAL and thus interfere with its prime purpose.

Development of TT Leprosy in a BCG-Vaccinated
Individual: Immunological Response During Disease
and After Spontaneous Healing

To THE EDITOR:

In the last decade, several studies have
clearly demonstrated a protective effect of
BCG (Bacille Calmette-Guérin) vaccina-
tion against the development of leprosy (4).
Results of a large vaccine trial indicated
that several doses of BCG offer additional
protection, and that the use of killed My-
cobacterium leprae did not improve the
protective effect of BCG alone (). In lep-
rosy, 1 Thl-type response observed in the
tuberculoid forms (TT/BT) has been associ-
ated with a high gamma interferon (IFN-Y)
production and development of effective
cell-mediated immunity resulting in elimi-
nation of the bacilli. As described recently,
BCG vaccination in humans was able to in-
duce a Thl response and enhanced IFN-y
production to specific antigens (*?) and to
M. leprae antigens as well (). Thus, the
protection afforded by BCG seems to be re-
lated, at least in part, to the induction of
IFN-y secretion following vaccination. In
the present study, clinical and immunologi-
cal follow-up evaluation of a household
contact who developed TT leprosy after
BCG vaccination was assessed during ac-
tive disease and after self-healing. A major
participation of CD4+ T cells in the in vitro
response is further demonstrated.

Clinical and immunological response.
In her first clinical examination at the Lep-

rosy Qutpatient Unit (Oswaldo Cruz Foun-
dation, Rio de Janeiro, Brazil), a healthy
household contact, aged 55, was vaccinated
with 0.1 ml BCG (Moreau strain, Ataulpho
de Paiva Foundation, Rio de Janeiro,
Brazil) administered intradermally in accor-
dance with the National Leprosy Program
recommendation. Approximately 4 months
after BCG vaccination, the contact returned
to the clinic due to the appearance of skin
lesions on her face and right upper limb that
had become visible 2 months after vaccina-
tion. The lesions resembled the polar tuber-
culoid form similar to those seen in children
and commonly referred to as infantum nodu-
lar leprosy (INL). This individual presented
with a positive lepromin skin test (22 mm
with central necrosis) and a negative bacte-
rial index. A clinical and histological diag-
nosis of TT leprosy was established (**) and
immunostaining of tissue biopsy using anti-
CD3 antibody showed a large lymphocytic
infiltrate in which more than 50% of the
CD3+ T cells were also CD4+ cells, and
less than 10% were CD8+. Although the pa-
tient had regular clinical and immunologi-
cal follow-up examinations every 3 months
no treatment was given (as recommended
for INL) and progressive involution of the
lesions was noted. Sixteen months later, all
lesions had disappeared, showing atrophic
scars similar to those that occur in INL. After
1 year, even these scars were not detected.

319



320 International Journal of Leprosy 2000
M.leprae
12000 -l P 1160
114
10000 e
1120 =
= 8000 - E
E 1100 &
20 5,
= 6000 A 180 3
i+ s B
7. 4000 - 60 =
= 140 F
2000 .
0 5 - . 0
Disease Healing
FIG. 1. In vitro immunological response of one TT leprosy patient during active disease (7 months of follow

up) and after healing of leprosy (16 months of follow up). PBMC (1 x 10¢ cells) were stimulated with M. leprae
for 5 days in 24-well culture plates. Cytokine levels in cell-free culture supernatants (24 hr culture for TNF-; 5
day culture for IFN-y) were determined using specific ELISA (Pharmingen). ll = IFN-y; 8 = TNF-o.

The immunological response in vitro to
whole M. leprae (20 pg/ml) at the time of
leprosy diagnosis showed a strong lympho-
proliferative response (LTT, Acpm + S.D. =
10,414 + 1202) and detectable IFN-v levels
(860 pg/ml) as measured by ELISA. Once
the patient developed an INL-like form fol-
lowing BCG vaccine, the cytokine profile
secreted by peripheral blood mononuclear
cells (PBMC) obtained at different periods
during the follow up was investigated.
Upon stimulation with M. leprae or BCG
(20 pg/ml), very high levels of IFN-y
(10,090 and 801 pg/ml, respectively) and
tumor necrosis factor-alpha (TNF-a) (157
and 6.2 ng/ml) were detected during active
disease (a period corresponding to 7 months
after BCG vaccination and 3 months after
leprosy diagnosis). In contrast, IL-5 (M.
leprae =317 pg/ml; BCG = 125 pg/ml) and
IL-10 levels (M. leprae = 478 pg/ml; BCG
= 2016 pg/ml) were in the range observed
for healthy leprosy household contacts ().
Moreover, IL-2 production following M.
leprae stimulation was 3950 cpm as mea-
sured in the CTLL bioassay (¢). Additional
experiments were then carried out to deter-
mine whether mycobacteria-reactive Thl-
like T cells were able to recognize a panel
of proteins purified from the mycobacteria.
The purification of mycobacterial antigens
was as described by Hunter, et al. (*) and
Pessolani, et al. ("’). A prominent response

(IFN-y production >100 pg/ml) was de-
tected to antigens shared by BCG and M.
leprae (85 complex, GroEL/10 kDa and
BFR/22 kDa) as well as to the M. leprae
specific antigen, the MMP-1/35 kDa protein
(not shown).

Assuming that the intense Thl-like re-
sponse evoked by BCG vaccination could
at least be partially responsible for the ap-
pearance of leprosy lesions, we monitored
cytokine levels after complete regression of
the patient’s lesions (month 16 of follow
up) as compared to the levels detected dur-
ing active disease (month 7 of follow up).
As expected (Fig. 1), a 53% and 84% de-
crease in the capacity of PBMC to secret
TNF-a and IFN-y, respectively, in response
to M. leprae was observed after healing.

To identify the subpopulation of T cells
recognizing M. leprae, PBMC were de-
pleted of CD4+ (PBMC-CD4) or CD8+
(PBMC-CD8) T cells by negative selection
using magnetic beads (Bio Mag, Cam-
bridge, Massachusetts, U.S.A.), according
to the manufacturer’s recommendation.
Flow cytometry analysis and functional as-
says (LTT and cytokine measurement) were
performed before and after T-cell depletion.
As expected, the positive LTT seen in re-
sponse to M. leprae (Acpm = 7727 + 1777)
in the PBMC population was reduced when
CD4+ T cells (3385 + 300), but not CDS8
(12,053 + 3223), were depleted. In addition,
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Fic. 2. PBMC depleted of the CD4+ T lymphocytes showed decreased IFN-y secretion in response to M.
leprae when compared with whole PBMC (19 months of the follow-up period). PBMC were depleted of the
CD4+ or CD8+ T lymphocytes and stimulated with M. leprae (20 pg/ml). Supernatanis were harvested and levels
of IFN-y (A) and TL-10 (B) were determined by ELISA. ll = PBMC; B = -CD4; [ ]= -CD8.

reductions in TEFN-y production of 66% and
86% was reached in PBMC-CD4 cultures
stimulated with M. leprae and BCG, re-
spectively. Accordingly, no significant ef-
fect on IFN-y was noted in response to M.
leprae when CD8+ cells were depleted
from the cultures (880 pg/ml in the PBMC
versus 681 pg/ml in the PBMC-CD8 popu-
lation). Analysis of IL-10 secretion in these
cultures was also assessed. Interestingly,
slight increases in IL-10 production were
observed in response to M. leprae (Fig. 2)
when both CD4 and CD8 T-cell populations
were depleted.

It was interesting that, in our clinic, an-
other three household contacts {(one of them
was the grandchild of the TT patient) have
also developed tuberculoid leprosy after
BCG vaccination (they also presented posi-
tive LTT and IFN-vy release in response to
M. leprae in vitro), supporting the hypothe-
sis, in accordance with others ('), that BCG
vaccine could shift the immune response to
the tuberculoid side of the leprosy spec-
trum. In order to determine the human his-
tocompatibility leukocyte antigen (HLA)
haplotype inherited by these two family
members who developed leprosy following
BCG vaccination, the family segregation of
class I and class II molecules was analyzed
using serological HLA typing by the micro-
lymphocytoxicity method ('*). Our findings
defined the TT patient as A2, A31, B35,
B51, Cw4, —, DR16, —, DR51, -, DQ7 (for
the grandchild it was A2, A23, B35, B62,
Cw2, Cw4, DR7, DRI13, DR52, DRS53,
DQ2, DQ6). Therefore, there can be two

different HLLA associations contributing to
the disease in this family, since they exhib-
ited a split of HLA-DQ1 (DR16 and DQ6)
and the HLA-DR13.

The ability of viable (vaccine) but not
killed BCG to induce IFN-y early in infec-
tion has been reported to play a critical role
in the generation of protective antigen-spe-
cific T-cell response against BCG (°). Im-
munological follow up of household con-
tacts who were BCG vaccinated demon-
strated enhanced IFN-y production and
activation of an anti-inflammatory loop
with increased [L-10 release and concomi-
tant decrease in TNF-o production follow-
ing stimulation of PBMC with whole M.
leprae in vitro ('°). Possibly, in this patient
who presented with INL, the high levels of
IFN-y and TNF-o were related to the devel-
opment of her leprosy lesions. The con-
comitant increase in [L-10 could have led to
further downregulation of cytokine produc-
tion in vitro which paralleled deactivation
of the immune inflammatory response dur-
ing self-healing of her leprosy.

In conclusion, the immunological follow
up of a household contact who developed
TT leprosy following BCG vaccination
demonstrated a preferential Thl-type re-
sponse during active disease. The enhanced
levels of cytokines detected during the dis-
ease were reduced after self-healing, sug-
gesting that at this moment an equilibrium
between pro- and anti-inflammatory cy-
tokines has been established with emer-
gence of a ThO response, as observed previ-
ously by Lima, et al. (*°). Indeed, the major
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T-cell subset involved in M. leprae respon-
siveness was shown to be the CD4+ T cells.
It is likely that, in this patient, vaccination
with BCG led to amplification of the in-
flammatory response resulting in an imbal-
ance between pro- and anti-inflammatory
cytokines, culminating with disease mani-
festation with hyper-responsiveness. Our
findings and those of others () suggest that
early and late responses to mycobacterial in-
fection are influenced by previous exposure
to vaccination and/or environmental my-
cobacteria in addition to genetic factors (7).
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