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Delayed-Type Hypersensitivity Reactions Followed by
Erythema Nodosum Leprosum'

Thomas H. Rea and Peter A. Sieling

The reactional states of leprosy com-
mand attention for a number of reasons. For
the patients reactions are important causes
of morbidity, for the clinicians reactions are
therapeutic challenges, and for the immu-
nologists reactions are probes for a better
understanding of adoptive immunity in peo-
ple. Jopling's type I reaction, also called a
delayed-type hypersensitivity (DTH) reac-
tion, if named by its putative mechanism, or
called a reversal (upgrading) reaction or a
downgrading reaction, if named by its ob-
served outcome, occurs throughout the
granulomatous spectrum of leprosy except
at its polar extremes (because it is outcome-
neutral, "DTH" will be used in this paper).
In contrast, Jopling's type 2 reaction, de-
scriptively named erythema nodosum lep-
rosum (ENL), is restricted to multibacillary
patients, borderline lepromatous (BL) or
lepromatous (LL), whether polar (LLp) or
subpolar (LLs) in type.

We have observed and report here on 13
patients who presented with, or developed
on treatment, DTH reactions, but who sub-
sequently developed ENL. Patients with
both DTH and ENL reactions have been re-
ported previously. For example, Scollard, et
a!. (') mentioned two patients with both
(occurring sequentially, personal communi-
cation). Also, among the eight LL patients
who relapsed as BT, reported by Waters and
Ridley ( 2") and by Girdhar, et al. C), were
two patients with ENL occurring in their
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lepromatous stage and DTH in their relaps-
ing BT phase. In at least six patients, DTH
and ENL reactions have been reported as
occurring "simultaneously" (") or in "a
combined RR and ENL reaction" ( 2 ). We
offer the hypothesis that the DTH to ENL
patients reported here are a small but char-
acteristic subset of patients who describe an
extreme variety and liability of host re-
sponses toward Mycobac terium leprae.

MATERIALS AND METHODS
All individuals reported were registered

patients of the Hansen's Disease Clinic of
the LAC/USC Medical Center, Los Ange-
les, California, U.S.A. Patients were classi-
fied according to the criteria and nomencla-
ture described by Ridley ( 12 ) and his associ-
ates. The classifications given in this paper
were those initially made.

All tissue specimens were routinely
processed for paraffin embedding and stain-
ing with hematoxylin and eosin (H&E) as
well as with carbolfuchsin using the Fite-
Farraco modification of the Ziehl-Neelsen
method. The biopsy bacterial index (BI) is
reported as a logarithmic number, the aver-
age of five randomly selected oil emersion
fields. Because of extensive damage to the
stores of tissue blocks and tissue sections in
glass, caused by the 1994 Northridge, Cali-
fornia, earthquake, not every biopsy taken
at this medical center was available for re-
view. Some histologic changes were graded
semi-quantitatively as absent or negative

suggestive but insufficient for making a
diagnosis or judgment (±), definitely pres-
ent (+), and well-developed (++).

The diagnosis of a DTH reaction was
considered to be primarily clinical, and its
management was based upon the clinical
findings. Skin biopsy was performed rou-
tinely. The historical information arousing
suspicion of a DTH reaction at the time of
the initial visit included: sudden worsening,
the presence of progressive lesions of only
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a few months' duration, or the abrupt onset
of painful nerves, nerve palsies or paresthe-
sias. The physical findings arousing suspi-
cion of a DTH reaction on the initial visits
included: the presence of edema of an ex-
tremity or on the face, tumid or edematous
lesions, especially with a purple color or a
purplish cast, or tender nerves. In some pa-
tients, the historical and physical data were
so striking as to permit a diagnosis of a
DTH reaction at the time of the initial visit.
Otherwise, observed clinical progression of
the patient's condition in I or 2 weeks' time
or important histologic findings, such as
edema or epithelioid cell differentiation of
macrophages in association with a high BI
("• "), were necessary before concluding
with confidence that the patient had pre-
sented with a DTH reaction. The develop-
ment of a DTH reaction in a treated, previ-
ously stable patient was based upon observ-
ing characteristic clinical worsening, and a
biopsy which excluded bacteriological re-
lapse or the presence of ENL and when
compared with the original pretreatment
biopsy almost always showed changes as-
sociated with DTH reactions.

The diagnosis of ENL, when considered,
was usually easy, being characteristic both
clinically () and histologically C. ' 7 ). Mi-
croscopically, following Ridley, et al. ("),
the ENL specimens were classified into
three subgroups according to the primary
site of inflammation, to wit, classical (sub-
cutis or deep dermis), deep and superficial
dermis, and superficial. Briefly, the classical
pattern has little or no inflammatory infiltra-
tion in the papillary dermis but, with pro-
gression through the dermis, the infiltrate
becomes more dense, peaking in the deep
dermis or subcutis, producing a gradient of
severity, so to speak. The superficial and
deep pattern has equally dense focal inflam-
matory infiltrates distributed throughout the
dermis, including its papillary portion, i.e.,
no gradient. The superficial pattern has
dense infiltrates in the upper dermis only
and is apt to be associated with necrosis.
These three subgroups are comparable re-
garding the extent of neutrophil and lym-
phocyte infiltration, BI, etc. In the DTH to
ENL patients, a pattern was said to be clas-
sical if a gradient of greater severity in the
deep dermis or subcutis was present, even if
the papillary inflammatory infiltrate was

considered to be "significant- (`). Thus, in
the DTH to ENL group, the prevalence of
the classical pattern may be overestimated
and that of superficial and deep, underesti-
mated.

The few patients who were in reaction
but for whom a precise designation as to
type was not possible, even after repeated
clinical and histological examinations, were
not included in this study.

Two groups of DTH patients were con-
trols. One consisted of seven patients who
presented with a DTH reaction, were multi-
bacillary, but did not develop ENL. The
other consisted of 15 patients who pre-
sented as untreated, multibacillary, and
nonreactional, but who developed a DTH
reaction without subsequent ENL.

Two groups of ENL patients served as
controls. One, a clinical control, consisted
of 21 consecutive, untreated multibacillary
patients who eventually developed ENL
without a previous DTH reaction or who
presented with ENL. The other, a histologic
control, consisted of 33 randomly selected
individuals who developed ENL before or
after chemotherapy, who had biopsies of
ENL lesions available for review, who had
not been included in a previous histologic
study ("), and were without a prior DTH re-
action.

The M. leprae used in the lymphocyte
transformation tests (LTT) were obtained
from R.J.W. Rees (London, U.K.) and pre-
pared by probe sonication (`'). The level of
endotoxin in this whole (soluble and partic-
ulate elements) sonicate preparation was
less than 0.1 ng/m1 with a Limn/us amebo-
cyte lysate assay (Whitaker Bioproducts,
Walkersville, Maryland, U.S.A.) C). A
stimulation index of 3 or greater (the aver-
age of three replicates) was considered to
be positive. The LTT controls consisted of
five nonreactional BL patients treated for at
least 10 years and six patients who had had
ENL, but no DTH reactions, who had been
under treatment for 10 to 25 years, median
13 years.

With very few exceptions, our patients
are managed as outpatients. Consequently,
in patients with ENL, to avoid excessive se-
dation, we do not exceed 200 mg of
thalidomide daily at bedtime. If needed,
rather than increase the dose of thalidomide
beyond 200 mg daily to achieve an ade-
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quate remission, corticosteroids are used as
adjunctive therapy. When initiating corti-
costeroid therapy for a DTH reaction, we
anticipate their use for at least 6 months.

RESUI; I'S
During a period of two decades we have

observed 13 patients who, following a DTH
reaction, developed ENL, the DTH to ENL
group. Table 1 summarizes the demo-
graphic, temporal and LTT data as well as
their initial classification. Nine of the pa-
tients had pretreatment biopsies and all of
their therapy in our clinic. One patient,
Case I, had received rifampin for 4 weeks
before being seen in our clinic. Another,
Case 6, became a patient in our clinic I year
after diagnosis and treatment but excellent
records and early biopsies were made avail-
able for review. Case 7 had been taking
dapsone for 4 months prior to clinic regis-
tration. A fourth, Case 13, had been taking
dapsone and rifampin for 11 months before
clinic registration and had an undiagnosed
and untreated DTH reaction for the last
three of these months. Compliance, as
judged by faithfulness in keeping clinic ap-
pointments, was good in 12 of the 13, but
only fair in Case 7. Cases 1-7 presented
with DTH reactions; Cases 8-13 were not
reactional at the time of initial presentation.

The DTH to ENL group was composed
of 10 men and three women, not signifi-
cantly different from the 2 to 1 ratio antici-
pated in multibacillary leprosy. The na-
tional origins of the DTH to ENL group
proportionately reflected that of our entire
clinic population. Nine were classified as
BL and four as LLs. Only four patients had
a reaction-free interval between termination
of therapy for the DTH reactions and the
onset of ENL. In nine, ENL had its onset
while the patients were receiving pred-
nisone for treatment of the DTH reaction.

During this same period of time we have
observed only three patients with ENL pre-
ceding a DTH reaction. All were Mexican-
born men (LLs) who experienced ENL
when treated with dapsone alone and fol-
lowing bacteriological relapses had DTH
reactions, one after the initiation of ri-
fampin and minocycline, the other two pre-
senting with a DTH reaction after years of
poor compliance with antimicrobial treat-
ment. The binomial probability (p value

<0.05) indicates that the distribution of 13
patients with DTH to ENL and three pa-
tients with ENL to DTH is unlikely to be
due to chance.

Among the DTH to ENL group, both
clinical and histological aspects of their
ENL differed importantly from the two
ENL control groups. Clinically, in the DTH
to ENL group, 10 of the 13 required pred-
nisone in addition to thalidomide to obtain a
satisfactory remission. This was in contrast
to only two of 21 patients in the clinical
ENL control group requiring supplemental
prednisone. This difference was statistically
significant (p value <0.001 by chi-squared
test with the Yates' correction).

Table 2 summarizes some of the histo-
logic changes found in the DTH to ENL
`group. The classical ENL histologic pattern
was present in only four of the 12 speci-
mens available for review. In contrast, in
the histologic ENL control group the classi-
cal pattern was present in 29 of 33 (p value
<0.005 by chi-squared analysis). Of the
nonclassical patterns in the DTH to ENL
group one was superficial and seven super-
ficial and deep, four of the latter having
marked edema of the papillary dermis.

Among the DTH to ENL group, the his-
tologic and microbiologic changes differed
importantly from the two DTH control
groups. Table 2 details DTH reaction-asso-
ciated histologic changes in the DTH to
ENL group and Table 3 compares the DTH
reaction-associated histologic changes in
the DTH to ENL group and in the two DTH
reaction control groups. With the exception
of giant cell formation, which was well de-
veloped in only one of the control groups,
DTH reaction-associated changes were less
well developed in the DTH to ENL group
than in either of the two control groups. In
four cases (2, 5, 6 and 13) even with benefit
of hindsight, definite histologic evidence of a
DTH reaction was not present. However,
none of the control specimens were so lack-
ing in corroboration of the clinical diagno-
sis.

At the time of onset of the DTH reaction,
the DTH to ENL group had a heavier bacil-
lary load than the controls. Figure 1 plots
the BIs from biopsies obtained at the time
of diagnosis of the DTH reaction in the
DTH to ENL group and in the two DTH
control groups. A BI of 5 or greater was
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present in 67% of the DTH to ENL group,
in none of the multibacillary patients who
presented with a DTH reaction but did not
develop ENL, and in only 7% of those
multibacillary patients who were initially
not in reaction and who did not develop
ENL. Statistically, the DTH to ENL group
had significantly more lesional bacilli than
did the two control groups (p = 0.007 and p
= 0.02, respectively, using a T-test for inde-
pendent samples).

Among the DTH to ENL group, their
LTTs in response to M. leprae challenge
differed importantly from those of the two
control groups (Fig. 2). Nine of the nine
tested responded positively, but none of six
ENL controls did so and only one of the
five BL controls responded. In contrast, the
LLT responses to challenge with inter-
leukin-2 were similar in all three groups
(data not shown).

Two cases are reported in some detail.
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FIG. 2. Stimulation indexes from M. leprae soni-
cate-stimulated LTTs in 9 of 9 DTH to ENL patients
tested, 6 long-term-treated post-ENL patients, and 5
long-term-treated BL patients.
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Fin. 3. Case I. a = Initial biopsy showing a well developed giant cell, some epithelioid change. a Q-shaped
globus in its central portion and appreciable edema (+) below the globus (11&E x40). b = Large foamy macro-
phages with a sprinkling of lymphocytes from clinically normal skin after prednisone was discontinued and be-
fore ENL developed (II&E x40). c = ENI, lesion prior to thalidomide or prednisone treatment showing neu-
trophils and other inflammatory cells infiltrating macrophages adjacent to eccrine glands (I 1&E x100).

Case 1 is considered to be exemplary of the
patients presenting with a DTH reaction
who subsequently developed ENL.

Case 1. In May of 1989, a 24-year-old,
Mexican-born man presented because of
swelling of the face and hands for 1 month
and a progressive skin eruption for 3
months. Four weeks before presentation, a
physician in Tijuana, Mexico, prescribed ri-
fampin 600 mg daily, which had no evident
influence upon the progression of the pa-
tient's swelling or his eruption.

There was prominent, symmetrical, non-
pitting, periorbital edema as well as edema
elsewhere on his face and in both hands. An
extensive, annular and confluent, erythema-
tous and slightly indurated eruption was
present on the trunk and on all four extrem-
ities. Both the inner and outer borders of the
annuli were sharply marginated. In many of
the lesions, the patient could not distinguish
between pinprick and blunt stimulation.
The lesions were not tender. There were no
enlarged nerves.

Routine laboratory studies were normal,
including leukocyte numbers and distribu-
tion, hemoglobin, hematocrit, urinalysis,
serum globulin, serum chemistry panel and
chest X-ray. The histology of the annulus of
a skin lesion was characterized by a granu-

lomatous infiltrate and numerous acid-fast
bacilli (AFB) (BI of 4.5) and globi. The
granulomas had slight epithelioid cell dif-
ferentiation of macrophages, immature gi-
ant cell formation, edema, globi, but only
sparse lymphocytes, a few plasma cells and
no neutrophils (Fig. 3a). The initial impres-
sion was borderline lepromatous (BL) lep-
rosy with a DTH reaction.

Dapsone 100 mg daily and prednisone
40 mg daily were added to the rifampin 600
mg daily, a regimen associated with a grad-
ual defervescence of both edema and skin
lesions. The prednisone was slowly tapered
and discontinued in July of 1990. In Octo-
ber of 1990, a biopsy of clinically normal
skin from the lateral aspect of the upper
portion of the left arm showed aggregates
of large foamy macrophages in the papil-
lary dermis and about appendages (Fig. 3b).

In May of 1991, the patient began to de-
velop clinically typical ENL as judged by
crops of painful and tender, dermal and sub-
cutaneous, bright pink nodules on both up-
per and lower extremities in association
with chills, fever, leukocytosis and a falling
hematocrit (40.9 to 33.3). Microscopically,
an ENL lesion showed the characteristic in-
filtration of neutrophils (Fig. 3c). Clinically,
the ENL responded favorably but incom-
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FIG. 4. Case 9. a = Initial biopsy showing aggregates of foamy macrophages in papillary and upper reticu-
lar dermis and a sparse lyinphocytic infiltrate (Fi&E x40). b = DTH reaction before prednisone showing epithe-
lioid cell change, some sequestration of lymphocytes to the periphery of the epithelioid cell aggregate and a sug-
gestion of edema at lower portion of the granuloma (FI&E x40). c = Neutrophils and lymphocytes in an ENL le-
sion infiltrating macrophages near the junction of the dermis and suhcutis (H&E x40).

pletely to thalidomide 200 mg at bedtime,
but remitted completely with the addition of
prednisone 30 mg daily. By August of
1991, prednisone was reduced to 30 mg
every other day and, with progressively
smaller doses, was discontinued in August of
1992. Thalidomide was reduced to 100 mg
daily in November of 1991. Because of re-
current episodes of ENL, the patient was still
receiving thalidomide 100 mg every other
day, if needed, in July of 1997. Peripheral
blood mononuclear cells (PBMC) obtained
in July of 1997 challenged with M. leprae-
sonicate had a stimulation index of 15.

Case 9 is exemplary of patients who pre-
sent without reaction but subsequently have
DTH and ENL reactions sequentially.

Case 9. In March of 1989, a 37-year-
old, Mexican-born woman presented with a
2-year history consistent with leprosy, in-
cluding nasal stuffiness, numbness in the
hands and feet, thinning of the eyebrows
and a progressive asymptomatic skin erup-
tion. Physical changes included widely dis-
tributed erythematous, poorly defined, digi-
tate lesions, and an extensive decrease in
pinprick perception. A routine blood count
and blood chemistries were normal. A skin
biopsy showed perivascular and peri-ap-
pendageal accumulations of foamy histio-

cytes with few lymphocytes (Fig. 4a), the
epidermis was normal and a Grenz zone ev-
ident; a Fite-Farraco stain demonstrated nu-
merous AFB and globi, BI of 5.5. The pa-
tient was classified as LLs.

Initially, the patient received minocy-
cline 100 mg daily for 12 weeks as a partic-
ipant in a clinical trial, as published else-
where ( 4). At the end of the trial, she was
started on dapsone 100 mg daily and ri-
fampin 600 mg daily. In the middle of Sep-
tember 1989 her skin lesions, which had
been regressing, became more prominent.
In early October, with the clinical impres-
sion of a DTH reaction, a biopsy demon-
strated edema and some epithelioid change
(Fig. 4b) and prednisone was started at 40
mg daily. By early December 1989, she was
receiving 30 mg of prednisone every other
day and was considered to be doing well. In
mid-December, the patient developed ENL
as judged clinically by red bumps, chills,
fever and malaise, and microscopically by
characteristic infiltration of neutrophils
(Fig. 4c). Because the patient had never
been pregnant and was understandably re-
luctant to have tubal ligation, thalidomide
could not be used. From January of 1990
through May of 1993, satisfactory control
of the ENL could not be achieved with
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prednisone doses of rarely less than 40 mg
daily and often higher, and often supple-
mented with intramuscular triamcinolone as
well as clofazimine in doses of 200 mg
daily. Serious complications included dia-
betes mellitus and thrombophlebitis with
pulmonary emboli. Inpatient care at the
Gillis W. Long Hansen's Disease Center,
Corvine, Louisiana, U.S.A., established that
her ENL was thalidomide responsive. After
3 1/2 years of virtually unremitting ENL and
poor control with prednisone, the patient
elected to have a tubal ligation in order to
make her eligible to receive thalidomide.
Initially, she responded well to thalidomide
at 100 mg nightly in association with a slow
taper of the prednisone taken every other
day. At lower doses of prednisone, 200 mg
of thalidomide daily was necessary for a
3-month period. The patient then did well
on IOU mg thalidomide nightly until its
daily use was discontinued without incident
in August of 1996. PBMC obtained in the
spring of 1997 challenged with M. leprae-
sonicate had a stimulation index of 9.

DISCUSSION
Taken as a group, the 13 patients who

developed DTH reactions followed by ENL
appear to be distinctive as judged by a num-
ber of features.

Clinically, the ENL in the DTH to ENL
group had a significantly larger number of
patients requiring supplemental prednisone
in addition to thalidomide than did the con-
trol group of 21 consecutive patients with
ENL. Microscopically, the ENL in the DTH
to ENL group had significantly fewer pa-
tients with the classical histologic pattern
than did the control group of 33 randomly
selected ENL patients. Microscopically, the
DTH-associated changes were less well de-
veloped in the DTH to ENL group than
they were in either of the two DTH control
groups. Bacteriologically, at the time of di-
agnosis of the DTH reaction, the lesions in
the DTH to ENL group had significantly
more bacilli than did those in the two con-
trol groups. Finally, after the reactional
states were in complete remission, M. lep-
rae-sonicate stimulated LTTs in the DTH to
ENL group were positive in all of those
tested, clearly a different result than was
found in long-term-treated BL or ENL pa-

tients without preceding DTH reactions.
Could the DTH to ENL group be attrib-

utable to chance alone? Because in our
clinic population, which has a high inci-
dence and prevalence of both DTH and
ENL reactions, consistent with those re-
ported in recent epidemiological studies
( 1 • 3 . 7 . 's), one might expect a small num-
ber of patients to have both reactions. How-
ever, if a chance matter, one would expect
ENL to precede DTH reactions as often as
it follows a DTH reaction and this has not
been the case, an apparently significant dif-
ference (p value <0.05). Furthermore, if a
matter of chance, one would not anticipate
the observed histologic segregation, i.e., the
low prevalence of a classical histologic pat-
tern in the DTH to ENL group, nor the ther-
apeutic difference, i.e., the poorer response
to thalidomide in the DTH to ENL group.
Moreover, if a matter of chance, one would
not predict the significantly larger numbers
of bacilli in the DTH to ENL group. Finally,
the three ENL to DTH patients have been
associated with bacteriological relapses,
ENL before relapse, and DTH after relapse,
a pattern consistent with sonic previous re-
ports ( 5 . 2").

We originally thought that individuals
having the DTH to ENL sequence of reac-
tions had DTH reactions that were down-
grading, i.e., a move toward the leproma-
tous end of the spectrum. That this did hap-
pen seems evident, DTH reactions being
characterized by a Type I cytokine profile
but ENL Type 2 ( 22 ), but that this was not a
permanent change is also equally clear,
judging from the LTT results.

The DTH to ENL group shares some
features with those LL patients who re-
lapsed as BT, in particular, the shifting host
immunologic postures ( 5 - 2") and the evident
restoration of lepromin reactivity in some
( 2"). Also, of the eight LL patients who re-
lapsed as BT, reactions were common, there
being four with DTH and five with ENL re-
actions. However, the absence of bacterio-
logical relapse in the DTH to ENL group
separates the DTH to ENL patients from
those LL patients relapsing as BT.

Our observed histologic changes in DTH
reactions are consistent with previous re-
ports. Ridley (") emphasized edema as the
most constant finding but also described ep-
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ithelioid cell differentiation and giant cell
formation, both foreign body and Lang-
hans' types, as well as necrosis, if severe.
Also, he recognized that in some cases
there may be little or no histologic findings
of a DTH reaction. In a detailed study, Rid-
ley and Radia (") followed serial biopsies
to outcome in 12 patients selected for study
because of the good correlation between
clinical and histologic evidence of a DTH
reaction. Their two patients who down-
graded and their two who had not changed
granulomatous posture had changes similar
to those in our DTH to ENL group, i.e.,
comparatively poorly developed histologic
changes and little, if any, bacteriolysis.

Concerning ENL histologic subtypes,
Ridley, et al. (N) found that the prevalent
primary site of inflammation varied with
the patient's birthplace, i.e., 83% classical
in Mexican-born but only 8% classical in
Malaysian-born. Among the 13 DTH to
ENL patients were six Mexican-born sub-
jects and, of these, four of the five (80%)
specimens available for review had a super-
ficial and deep pattern, indicating that pre-
ponderance of the superficial and deep sub-
type is truly a characteristic of the DTH to
ENL group and not an artifact of the pa-
tient's birthplace.

The oscillations in host immunologic
postures in the DTH to ENL group are
striking. First comes a period of apparent
tolerance when, clinically or subclinically,
the host tolerates abundant proliferation of
M. leprac, previously associated with a
Type 2 cytokine profile ( 2 ), followed by a
reversal reaction associated with a Type 1
profile ( 21 ), followed by ENL associated
with another Type 2 profile and, finally, fol-
lowed by quiescence but with LTTs indicat-
ing a likely Type 1 profile if the host were
further challenged by M. leprae.

These labile responses are difficult to ex-
plain. They do not appear to be a trait of a
subset of patients identified by national ori-
gin, age, gender or granulomatous posture.
Shifts in the dominant antigen recognized is
a possibility which should be investigated,
but for which there is no relevant evidence.
Because the host's adoptive immune cy-
tokine profile may be determined by the cy-
tokines elaborated by cells of the native
(nonadoptive) immune response, shifts in

signals from the native immunocytes might
change the cytokine pattern of the adoptive
response ( 15 ). That such is possible is sug-
gested by the observed precipitation of
ENL by the parenteral administration of re-
combinant human interferon gamma ('). A
recent report on lesion-derived T-cell clones
as to frequency of Types 1, 2 and 0 cytokine
profiles is also consistent with changing
signals leading to changing T-cell cytokine
repertoire ( 1 `)). That is to say, because most
M. /eprae-responsive, BL lesion-derived
clones were Type 0, this suggests a pluripo-
tential T-cell reservoir able to mediate a va-
riety of host responses as well as various
cytokine profiles.

This immunologically labile subset of
patients merits careful scrutiny, perhaps
helping to solve sonic of the problems sur-
rounding the immunopathogenesis of DTH
and ENL reactions, as well as that of the
granulomatous spectrum.

SUMMARY
Reported herein are 13 borderline lepro-

matous (BL) or subpolar lepromatous (LLs)
patients who presented with or developed
delayed-type hypersensitivity (DTH) reac-
tions after initiation of antibacterial therapy,
but who subsequently developed erythema
nodosum leprosum (ENL), the DTH to
ENL group. During the same time, three
LLs patients had ENL followed by relapse-
associated DTH, a significant (p <0.05) dif-
ference in sequence of the two conditions.
The DTH to ENL `group had statistically
significant higher biopsy indexes at the time
of diagnosis of the DTH reaction compared
with two DTH control groups, 7 multibacil-
lary patients presenting with DTH reactions
and 15 BL or LLs who developed DTH re-
actions after starting treatment but had no
ENL. DTH-associated histologic changes
were less well developed in the DTH to
ENL group than in either of the two control
groups. In the DTH to ENL group, 77% re-
quired prednisone in addition to thalido-
mide to achieve a complete remission in
contrast to only 10% of 21 ENL clinical
controls. In the DTH to ENL group, the
classical histologic ENL pattern was pres-
ent in only 31% of these patients, in con-
trast to 88% of 33 ENL histologic controls.
In 9 of 9 of the DTH to ENL patients stud-
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ied, after the ENL remitted, Mycobacterium
frprae-sonicate-stimulated lymphocyte trans-
formation tests gave stimulation indexes
within the range of our tuberculoid (TT) and
borderline tuberculoid (BT) patients, ill con-
trast to absent responses in 6 ordinary, long-
term-treated patients who had had ENL.

RESUMEN
Se rcportan 13 pacientes con lepra pre-lepromatosa

(borderline, BL) o lepromatoszt subpolar (I.1.^) que de-
sarrollaron reacciones de hipersensibilidad tip tardio
(DTH) despues de iniciar el tratamiento antileproso y
que luego desarrollaron entcma nodoso leproso (ENL).
Este grupo se describe como el grupo 1)111 a ENL. En
el mismo lapso del cstudio, tres pacientcs LLs presen-
taron ENI. y luego desarrollaron DTH asociada a una
recaida. El grupo DTH a ENI, tuvo indices de hiopsia
signilicativamente mas altos al tiempo del diagnOstico
de la reaccicin DTH que los indices de hiopsia encon-
trados en 2 grupos DTII control: 7 pacientes multi-
bacilares que presentaron reacciones DTI! y 15 pa-
cientes BL o LLs quienes desarrollaron reacciones
DTH despues de iniciar el tratamiento pero que no tu-
vicron ENL. Los cambios histolOgicos asociados a
DTI{ cstuvieron menos desarrollados en el grupo DTH
a ENE. que en cualquiera de los 2 grupos control. En el
grupo DTI! an ENL el 77% de los pacientes re-
quirieron prednisona ademas de talidomida para alcan-
zar Ia remisiOn completa, en contrast con solo el 10%
de 21 commies con ENL clinico. En el grupo DTI! a
ENE, el patrOn histolOgico aisle() del ENL estuvo prc-
sente solo en el 31% de los pacientes, en contraste con
el 88% de 33 controles con ENL histolOgico. En 9 de
los 9 pacientes DTH a ENL estudiados, se encontrO,
despues de que el ENL hubo remitido, que Ia estimu-
laciOn de lifocitos con un sonicado de Mycobacterium
leprue dio indices de estimulaciOn dentro del rango en-
contrado en los pacientes tuberculoides (TT) y pre-tu-
berculoides (BT), en contraste con Ia ausencia de re-
spuesta en 6 pacientes con lepra tratada por much°
tiempo que solo habian tenido ENL.

RÉSUMÉ

Nous rapportons ici 13 patients lepromateux bor-
derlines (BL) ou lepromateux (LLs) qui presentaient
au premier examen clinique ou ont developpe une by-
persensitibilite retard& (HSR) apres l'administration
du traitement antibacterien, et qui one ensuite
developpe un erytheme noucux lepreux (ENL), Ic
groupe IISR-ENL. Durant le mettle temps, trois pa-
tients LLs ont cu un ENL suivi (rune IISR associee
tine rechute, une difference significative (p <0.05) dans
Ia sequence de ces deux conditions. Le groupe HSR-
ENL avait un index de hiopsie statistiquement plus
eleve au moment du diagnostic de HSR que 2 groupes
controles HSR, representes par 7 patients multibacil-
laires qui presentaient des reactions de type IISR et 15
BL ou I.Ls qui ont developpe one IISR apres le debut

do traitement mail n'ont pas souffert d'ENL. Les le-
sions histologiques associees a r 1SR du groupe IISR-
ENI. etaient moins importantes que celles observecs
dans les 2 groupes controles. Parmi Ic groupe HSR-
ENL, 77% ont di) etre traites par de la prednisone en
plus de la thalidomide pour obtenir une remission
complete. Cela contraste avec seulement 10% parmi
21 controles souftrant cliniquement d'ENL. L'aspect
histologique classique de l'ENI. n'etait d'aspcct clas-
sique parmi 33 controles histologiques ENL. Des tests
de transformation lytophoblastiques a partir de stimu-
lations par des sonicats de Mycobacterium leprae ont
etc effectues chez neuf cas d'HSR-ENL, apres remis-
sion de l'ENI.. Les indexs de stimulation ohtenus
partir de cas 9 cas etaient de l'ordre de grandeur de
ceux obtenus chez les patients tuberculoides (TT) et
borderline trubcrculoIdes (BT), se demarquant des
reponses negligeablcs ohscrvees chez 6 patients Indies
au long emirs qui avaient developpe un ENL.
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