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Among the various episodes which punctuate the course of lepro-
matous leprosy there is an eruption which, on account of its clinical
appearance, was compared by Danielssen and Boeek (%) with erythema
nodosum as early as 1848, and by Hansen and Looft (7) in 1894, In
1912, Murata (') gave a clear description, with histologic report, of
the condition which he designated erythema nodosum leprosum (KNL).
Beeause of objeetions to this name, or lack of familiarity with it, many
other terms have been used none of which has gained general accept-
ance. For many years, ideas on the subjeet were impreeise, as shown
by the general application of ““lepra reaction” or the like to all of the
reactional conditions of leprosy. The fullest deseription of the **acute
exanthem™ of leprosy is that of Barrera and Chavarria ('), and in it
many of the features of KNL are to be recognized. The literature of
the earlier period is reveiwed by Klingmiiller (?), and Green (%) gives
some references. Other noteworthy papers inelude one by Stein (*%),
and some to be mentioned later.

Despite differences in emphasis, there is a measure of agreement
on many points. It is agreed that KNL occurs only in lepromatous
leprosy; that it is liable to be precipitated by chemotherapy, potassinm
iodide or emotional shocek; that the reactions oceur at the sites of small
pre-existing lepra-cell granulomata, sometimes in subeutancous tissue,
sometimes in the dermis; and that bacilli are present in these lesions,
although they are both few and granular. In addition to general
inflammation there may be also on occasion fibrinoid neerosis of
collagen ('") and vascular necrosis. Few would disagree with Pepler,
Kooij and Marshall (*°) that, in spite of points in common, KNI and
erythema nodosum are not the same condition; and there would he
much support for the view that EKNL is probably an allergic condition
the nature of which is not understood, although it may be connected in
some way with the dissemination of baecilli from skin lesions. 1t is
disputed whether or not these reactions are beneficial to the patient (*1),
Davison (*) and Davison and Kooij (*) especially being convineed that
they are not beneficial.

NI has not always been distinguished from the acute lepra reac-
tion which is an exacerbation of lepromatous leprosy (*°), or from the
reactions of other types of leprosy (**). The literature is further con-
fused by different interpretations of the nomenclature of classification.
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IFor the purposes of this paper a few generalizations must suffice:
(a) Reactions are probably symptomatic of an alteration in the im-
munologic balance. The nature of the upset in KNL is unexplained,
sinee in many cases there is neither an exacerbation of the infection
nor any appreciable alteration in the resistance of the patient. (o) In
ISNLL the lesions show an inflammatory reaction with infiltration of
polymorphonuclear lencoeytes, whereas in most other reactions—except
the uleerations of Luecio leprosy (')—there is only edema and no
infiltration of cells other than those which are characteristic of the
leprous granuloma. The ENL inflammation is not due to any known
extrancous infection (%). (¢) KNL differs from most other reactions
in that the skin eruption does not oceur predominantly in clinieally
apparent, pre-existent leprosy lesions.

It was thought that further light might be shed on the ENL phe-
nomenon by (1) a study of the number and condition of the baeilli in
the IKNL lesions, and in the other leprosy lesions (lepromata), before
and during the reaction; and by (2) a bacteriologic comparison of
patients with KNL and others with a similar period of treatment who
had not developed KNI,

MATERIALS AND METHODS

Bacterial indices—(a) “Numerieal index” in lepromata: At the Jordan Hospital,
Redhill, all patients as a routine have had skin biopsies made at 3-month intervals, As-
sessment of the gquantities of baeilli in the biopsy specimen have heen made by a method
previously deseribed (20). The density of the bacilli in a granuloma (i.e., number per
field expressed as an index) is multiplied by the size of the lesion (i.c., the fraction of
the dermis oceupied hy the granuloma) ; this is thought to give a good index of the total
number of bacilli and is referred to hereafter as the “numerical index.” The maximum
possible figure is 6.0, .

(H) “Baeterial index” of ENL biopsy speeimens : Unfortunately, the numerieal index
cannot be employed since the ENL lesion is swollen by inflammatory reaction and does
not correspond exactly with the area of the section occupied by bacilli. The hest that
can be done is to assess the density of bacilli in different parts of the section and take
the average. This is the familiar “bacterial index.” It is less aceurate than the numerieal
index and less responsive to variations of granuloma size. Tt was used to compare the
ENL biopsies (made, at different times, on 21 lesions) with any biopsies of lepromata
made within 3-month intervals, This interval is longer than desirable, but sinee one-half
of the leprosy biopsies were taken before and one-half after the ENL biopsies it is
thought that bias is avoided.

Granularity index—Davey (*) has found that progressive degrees of hacterial de-
generation of the leprosy bacillus ean be assessed in stained smear preparations. In the -
method nsed in this study baeilli were divided into 3 elasses: “solid” (S), meaning solid-
staining, unbroken rods; “fragmented” (), meaning baecilli in which the acid-fast ele-
ment was interrupted at one or more points but at least one fragment displayed an
elongated form (also single, very short rods) ; and “granular” (G), meaning round oran-
ules, either in line or in clumps. To each elass (S, F and G) a value was assigned: 2 if
bacilli of the given class appeared to be numerous (>309% of the total bacillary popula-
tion), 1 if few (5-30% of the bacilli) or 0 (if <5%). The resulting values, 2-1-0 and its
permutations, are a convenient representation of the relative proportions of solid, frag-
mented and granular bacilli, These values from 2-0-0 (all solid) to 0-0-2 (all granular)
were placed in order and numbered to give a granularity index, as shown in the tabu-
lation below.
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S-F-(; vaiue Granularity index
200 0
2-1-0 1
2-2-0 2
211 (= 1-2-0) 3
2.2-1 4
2.2-2 (= 1-2-1, 0-2-0) 5
1-2-2 6
1-1-2 (= 0-2-1) 7
0-2-2 8
0-1-2 9
0-0-2 10

The precise order in some cases is not obvious, but the ratio of solid to granular ean
be determined in each instance by plotting the erude distribution curve (the 2-1-0 value)
on squared paper and counting the squares on each side of the center (fragmented) line,
It is generally possible to obtain agreement between different observers to within 1 unit
of the index, provided prior agreement has been obtained on the classification of every
form of hacillus, With earlier attempts to assess granularity by direet counts of bacilli
in each of the classes, agreement had been difficult to obtain.

Selection of cases—All lepromatous patients admitted to the Jordan Hospital dur-
ing the last 7 years were used, provided the rvecords of biopsy examinations were eom-
plete, i.e., seetions were available of lesions before the commencement of treatment, and
at 3-month intervals thereafter until the onset of ENL or until the patient was consid-
ered to be beyond the stage when ENL might develop. Most eases fell into homogeneous
groups (see Table 2); the others (Cases 19-26) arve considered separately. The term
“lepromatous” is used strietly, but some patients who were not typically lepromatous in
all respects were investigated for comparison, Altogether the results are based on the
analysis of 223 biopsies apart from those of the 21 ENL lesions; some of them were
double biopsies involving two lesions of a given case, and it is these eases which account
for the oceasional appearance of a half-figure in the granularity indices. Any two hiop-
sies made within one month of each other were considered as one, but it the interval was
longer they were assessed separately.

RESULTS

ENL lesions and lepromata—The results of comparative examina-
tions of KNL lesions and lepromata, as regards the numbers of bacilli
and their granularity, are shown in Table 1. The ENL lesions were
classified as ‘““deep’’: large nodules, predominantly subeutancous,
which tended to persist for many dayvs (*'); *‘superficial””: small,
transient, pink nodules affecting the dermis; and ‘‘necrotie’’: super-
ficial nodules which, unlike the majority, showed vascular necrosis and
a tendency to uleerate. Commonly, lesions of more than one type oceur
together in the same person. As the group with deep nodules was
small, two cases without any corresponding biopsy of a leproma are
included in the series of 21 ENL biopsies.

When the means, all cases, are estimated it is found that the bac-
terial index for the lepromata is only slightly higher than that for the
IENL lesions, i.e., 3.2 against 2.9, which difference is insignificant
statistically. Furthermore, the difference in the mean granularity of
bacilli in the two lesions is also insignificant, 7.7 against 8.1. When
lesions are paired, the differences in numbers and granularity are
still insignificant.
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TasrLe l.—DBuacterial indices (bacterial index and granularity index)
of ENL lesions and lepromata.

Type Duration | Baeterial indices” P
[ of ENL | of ENL KNL lesions Lepromata
Case No. | lesion C (vears) BL | @k |° BE | @3
]
|
26 I Deep | 3 9 '
27 [ 2 1.5 2 10 .
28 | " ; D 1 7 I (3) [ (8)
20 3% | 2 3 9 4 s
: 3 9
30 | ” | 2.5 2 10 2.5 5
Superficial | 2.5 2 9 2.5 10
31 i 2.5 2.5 6 3 l T
| 3.5 5
8 ' N I 9 4.5 0
2 1.5 D 6 [ 3 4
[ 4 4
32 | ” 1.5 2.5 7 | 3.5 7
2 25 G : 25 9
' 2 3 9 | 2 S
G [ & 1 3 10 I 2 10
' . 3 [ 9
2 | 3 | b 3 [ 3.5 | s
' . 35 | 8
7 ‘ n 25 g | 2 s
[ 1.5 25 9 [ 3 5
33 . Necrotie 2.5 3 5 | 2 7
19 i ] 2.5 9 ‘ 4 9
' 2 1.5 2 10 | ' 2 L0
| | | 2 | 10
27 | " | 4 25 7 ‘ (25)  |. (10)
34 | 1 5 8 | 3] ]
| - |45 | 7
Mean | 1.7 29 8.1 | 3.2 | 7.7
*B.I. = bacterial index; G.I. = granularity index. The figures in parentheses were from

lepromas which in histologic examination showed some evidence of ENL reaction. These were
discounted in caleulating the means.

Biopsies of clinically normal skin in eases 30, 8 and 7 gave baeterial indices of 0, 3 and 2
respectively,

Although the bacterial index applied to sections is less aceurate than
one would wish it to be, the results suffice to show that the numbers of
bacilli in KNL lesions are similar to those in nonreacting lepromata.
They are, however, more numerous than in apparently healthy lepro-
matous skin. It was noticeable, however, that bacilli were fewer in
the central area of reaction than around the periphery. As regards
granularity, it can be concluded that in the aggregate there is no
appreciable difference between the two types of lesions.

If these results do not shed much light on the situation in which
XN lesions are precipitated, they at least add interest to the study
of lepromata in KNL and non-ENL cases which follows.
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The onset of ENL.—In 8 cases in which the biopsy series was com-
plete the number and condition of bacilli before and after the onset
of KENL could be compared, with results shown in Table 2. The mean
period of treatment at the onset of KNL was 8.5 months; but the pre-
ceding biopsies, used in the analysis, were made on the average at
7 months (there being a 3-month interval between biopsies).

In all 8 cases bacilli had become granular hefore the onset of KN,
The range of granularity from 5.5 to 9 indicated that in each case there
was a preponderance of granular over solid forms. The mean granu-
larity of 7.2 was close to that of the series in Table 1, 20 months later.

The most significant observation was that in each of the 8 indi-
viduals the fall in the numerieal index up to the time of onset of KNL
was higher than expected. The difference between the mean values
before treatment and before the onset of KNL (3.6 vs 1.6) represented
a fall of 55 per cent in the period of 7 months, the lowest individual
figure being 44 per cent (Case 5). From past experience the expected
figure would be 26 per cent in 6 months, and for all the lepromatous

TapLe 2—RBacterial indices (nuwmerical index and granulavity inder)
of lepromata, and response to treatment of ENL and non-ENL cases,

'. o Fall in N.I. Period of treat-
[ _ Baeterialindices® | \ith treatment |ment (in months)
Case | Treat- |Before treatmentBeforeonset ENLI | 4t onset | at onset
No. | ment” | N.I. | GI | NIL [ GI | atG6 | ENL | atG6 | ENL
Lr;g_::mma."mm with ENL
1 S | 3.0 | 3 1.4 T 1.6 16 | 5 b
2 S 40 | 1 1.5 6 2.5 2.5 10 11
3 | S | 22 | 3 0.7 9 1.2 1.5 8 16
4 S+V | 22 3 1.0 5.5 1.2 1.2 6 8
5 S 3.9 5 2.2 8 1.4 1.7 2 [ 10
6 S 4.8 0 1.8 8 3.9 3.0 7 10
7 I/S 2.9 4 1.1 8 1.8 1.8 2 3
8 I/S 5.5 1 2.8 6 2.7 2.0 4 | 4
Mean 36 | 26 1.6 72 | 20 2.0 55 | 85
Lepromatous without EN L
9 8 22 2 1.2 6
10 ‘ S 1.0 2 0.25 H
1% | LB 5.0 2 1.0 17
12 S 1.3 35 0.8 6
13 r C 3.5 1 0.0 | 6
14 ‘ v 3.3 3 \ 0.9 3
Mean 27 | 23 07 | 7
Borderline-lepromatous
15 S 4.4 3 1.6 | &
16 S 0.9 1 0.65 8
17 S 0.8 3 0.65 13
18 C L. 5 0.5 3
Mean | 1.8 3.0 0.8 7
*N.I. = numerieal index; G.I. = granularity index; G6 = granularity index 6,

(' = (Ciba 1906; T = isoniazid; 8 = sulfone; V = Vadrine.
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cases in Table 2 during the first 2 vears of treatment the mean fall
was 26.5 per cent per 6 months. The exceptional fall in numerieal
index oceurred in faet before the granularity index reached 6, in a
period of 5.5 months, Thereafter there was no further fall in the
numerical index before the onset of KNL.

To summarize, KNL did not develop until bacilli had become
granular (index 6), which oceurred on the average after 5.5 months
of treatment. During this period the rate of fall in the numerical index
was twice the average. In 6 ont of 8 eases the onset of IKNL followed
shortly afterwards,

ENL cases and non-EN L cases—The significanee of these obgerva-
tions was tested further by comparing the bacteriologic findings in
the KNL cases with those in 6 lepromatous patients who never devel-
oped ENL and also with 4 other patients, broadly lepromatous, with
plenty of baeilli but with a few features which led to their classification
as “‘borderline-lepromatous.”” Patients of this kind do not develop
ENL, but it was thought that they might provide circumstantial
evidence.

These results, also, are summarized in Table 2. The numerical
indices before treatment appear to be lower in the non-ENL groups
than in the ENL group, but there are wide individnal variations and
the differences in the means are not statistically significant. Nor do
initial granularity indices differ significantly in any of the groups.

There is no event in the non-ENL groups with which the onset of
ENL may be compared; but the point at which granularity 6 is at-
tained, which is closely related to the onset of KENL as regards time and
the number and granularity of baecilli, may conveniently be used as a
substitute. At this point the mean period of treatment is 7 months for
cach of the non-KNL groups, against 5.5 months for the KNL group—
a difference which is not statistically significant. In 7 months the
mean fall in the numerical indices is 26 per cent (2.7 to 2.0) for the
non-KNL lepromatous cases, and 45 per eent (1.8 to 1.0) for the border-
line-lepromatous. Both these rates of decrease are the same as those
of earlier comparable groups, whereas in the KNL group the fall had
been double the amount expected. The results, as percentages, show
some overlap between ENL and non-ENL groups (individual varia-
tion for the non-KKNL lepromatous group ranges from 0% to 61%).
The absolute figures, however, establish an absolute difference: the
falls in the numerical index when granularity reaches 6 vary from 3.9
to 1.2 among lepromatous patients who subsequently developed ENL,
and from 1.2 to 0 among those who did not. Furthermore, the figures
for borderline-lepromatous cases lie in the same range as the non-ENL.
lepromatous, with one exeeption which will be diseussed later.

The table also shows that in several of the non-ENL lepromatous
patients the numerical index was still high when granularity 6 was
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reached. Yet subsequent resolution of their lesions was not associated
with KNL.

Other cases—Before discussing these results it is necessary to
examine the results of cases exeluded from Table 2, and the validity
of their rejection. These excluded cases, most of whom developed N1,
fall into three categories: («) patients whose biopsy records were
incomplete, usnally because treatment had commenced prior to admis-
sion: (6) patients in whom the initial biopsy showed a granularity
of 6. or higher, and (¢) patients who “*relapsed’™ by which is meant
that there was a fall in the granularity index from 6 or more to 5 or
less. Only the last two categories will be considered.

First, two patients with an initial granularity of 6 or higher: In
Case 19 the granularity index was 8 before treatment, and KNI had
already developed. (‘ase 20 showed an initial granularity of 6 and KNL
developed after 1 month of treatment. There is a possibility that in
these two persons there had been spontancous improvement before
treatment was instituted; both gave an exceptionally long history of
nontreatment (10 years, and 7 years or more, resp.), vet their initial
numerical indices were not high (3.5 in one and 1.2 in the other, lower
than in any of the 8 cases in the table). While these two eases cannot
be included to support the previous findings, they are not inconsistent
with them.

Secondly, patients who ““relapsed’: This is a common event after
the onset of KNI, the course of which is often not affected. But when
the velapse oceurs before the onset (or expected onset) of KNI, ex-
pectations are upset, as shown by 5 patients on an experimental drug
followed by sulfones. Because of their erratic progress, they can only
be considered separately.

Casg 21: The numerical index fell by 2.0 by the end of 9 months, when the granu-
larity was 6.5. At the next biopsy, granularity had fallen back to 5. At 18 months, a
biopsy showed the granularity index to be 8, and immediately ENL developed.

Case 22: Granularity 6 was reached in 15 months, when the fall in numerieal index
was 2.1. The next biopsy showed a relapse, with a large rise of the numerical index, and
solid forms. At 18 months, granularity had returned to 6, but ENL did not develop until
23 months, when the numerical index had fallen again.

Case 23: The numerical index had fallen to 1.6 at 18 months, when granularity
reached 5.5. Subsequently the latter was 5, but ENL eventually developed at 26 months,

Case 24: Fall in the numerieal index was only 0.4 when granularity reached 6 at
3 months. Subsequently there was a granularity of only 1, but it never again fell below 5.
ENL never developed in a 3-year follow-up.

Case 25: The fall in the numerieal index was only 0.3 when, at 9 months, granularity
6 was reached. There was a subsequent relapse when granularity returned to 5.5; and,
after a further fall in the numerical index of 1.4, ENL developed.

In general these cases support the findings that KNL is related to
a fall in the numerical index of 1.2 or more before the granularity
reaches 6 (or 5.5). A relapse at this point, however, delays the onset
until the granularity again falls below 5.

Validity of the results—The difference between ENL and non-ENT,
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groups, in the fall of numerical indices up to the time the granularity
reaches 6, is highly significant from a statistical point of view. This
holds whether the non-KNL lepromatous group is considered alone or
in conjunction with the borderline-lepromatous group.

Are the results invalidated by bias in assessing the indices? The
numerical indices were assessed some time before the present study
was contemplated, and the figures have not been altered. The time of
onset of KNL was obtained from the clinical records.! There was
therefore no room for bias with respeet to these factors. There was
an opportunity for bias in assessing the granularity indices. All results
in the eritical region of 4 to 7 were therefore re-checked by comparing
cach one with a partienlar section of granularity 5 which was used
as a standard. In 5 of the 25 cases assessment of granularity was made
blind, not knowing whether or not the patients had developed KNI

The fact that the period of treatment at granularity 6 was longer
in the non-KKNL. groups than in the KNI group, suggests that the
smaller falls in numerieal indices were not due to abbreviation of the
period by bias in assessing granularity. The rule appears to be estab-
lished, but the small number of cases available does not permit one to
say whether exceptions are rare.

Acute lepra reactivation.—"T'here was bacteriologie evidence of such
a reaction at 3 months, with fall in granularity or inerease of numerical
index or both, in Cases 1, 11, 21 and 23. In three of these cases KNI
developed, not in the other. There was no evidence of any connection
between the two types of reaction.

ENL and prognosis—INL follows a sharp fall in the numerical
index. Thereafter, in Cases 1 to 8, progress was more erratic than in
the non-KNL group. The mean rates of fall for the KNL group were
43 per cent for the 6 months prior to the onset, and 18 per cent per
6 months for the following 18 months, with a mean of 25 per cent for
the first 2 vears of treatment. For the non-ENL lepromatous cases the
corresponding figure was 27 per cent, but progress was maintained at
a steady rate throughout the period. In general, therefore, progress
was slower after the onset of KENL, which was the view of Davison and
Kooij (7) and of Davison (%), but in individual cases the erratie results
give a favorable impression at certain stages.

Cytology of lesions—Muir (") refers to the breaking up of globi
as a significant event in the initiation of the KNL reaction. In active
lepromata, bacilli are engulfed in healthy-looking histioeytes or maero-
phages, which with maturation undergo lipoid degeneration. In older,
less active lesions and in treated cases, many foam cells and globi fuse
or disintegrate with the formation of a symplasm (the term ['#] used
in conneetion with Johne's disease seems appropriate) in which nuelei

1Records by Dr. W. . Jopling,
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are few and cell houndaries often not apparent. In the KNL specimens
studied the underlying leproma was represented in all cases hy a
symplasm, partially or fully developed.

The serial biopsy specimens of lepromata were examined for the
first appearance of symplasm similar to that seen in the KN biopsies.
In the 8 cases the first appearance oceurred, on an average, 3 months
betore the onset of KN1L, the interval ranging in individual cases from
7 months before to 3 months after the onset. Since formation of sym-
plasm and granulation of bacilli are both indicative of aging and
lessened aetivity, there is a broad correlation between the two which
is probably fortuitous. The correlation of the onset of KNI with the
appearance of symplasm is less exaet and probably less significant than
that with granularity of bacilli.

Bacilli in blood and wrine~—lieprosy bacilli are to be found some-
times in the urine of KNL patients, and in the blood stream on ocea-
sions (). In this series systematie observations have not been made,
but acid-fast bacilli were present in the urine of 2 out of 6 KXNL patients
(numerouns in Cage 21). None were found in the urines of 6 nonreacting
lepromatous patients. Blood was not examined.

Plasma protein and complement-fiving antibody.—I1t is known that
the gamma globulin of the plasma is markedly raised during KENL
reactions, more so than nonreaction periods (e.g., ). This has heen
confirmed in the present series of cases (*%), in which a rise in the
alpha-1 globulin also was observed in many of the KNL cases, but not
in the others. Both these findings could be attributed to a nonspecifie
response to tissue damage, although part of the gamma globulin frac-
tion might represent antibody.

The sera of lepromatous patients frequently fix complement in the
presence of mycobacterial antigens. For a period, complement-fixation
tests using lepromin as antigen were carried out on all our patients at
various intervals. Over one-half of the results were positive, but there
was no correlation between the antibody titer and IKNL: the highest
titer, 1 in 60, was obtained in a borderline-lepromatous case (Case 17).

DISCUSSION

The principal findings are: (a) that the bacilli in skin lesions are
relatively granular before the onset of KNL; (4) that the development
of IKNL is correlated with a large fall in the numerical index hefore,
but not after, the bacilli have become granular; and (¢) that KNI is
correlated with the absolute value of the fall, rather than the fall
expressed as a percentage of the initial value. The onset of KNL
appears to be delayed by a relapse of the infection beforehand, but not
to be inhibited by a relapse subsequently.

It has been found previously (') that the fall in the numerical index
during treatment is relative to the value of the index at the time. That
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the onset of KNL is related to fall in absolute value points to the
conclusion that it depends, not on the rate of clinical progress under
therapy, but on the actual number of solid or fairly intact bacilli which
disappear from the skin.

This disappearance of baeilli is associated cither with shrinkage of
the leproma or with reduction of the density of bacilli within the sur-
viving parts of the granuloma (). During the early and middle stages
of treatment of lepromatous leprosy, when KNL is most frequent, the
first process alone is observed in most cases; the second is witnessed
in borderline leprosy or in the later stages of treatment in the lepro-
matous type.

Shrinkage of the granuloma accounted almost completely for the
fall in numerical indices in all cases of Table 2 except Case 15, which
was the only exception to the finding that IKNL follows when the index
fall exceeds 1.2 before the granularity reaches 6. If the falls in the
numerical index are caleulated solely on the basis of shrinkage of
granuloma, discounting any alterations in bacterial density, nene of
the estimates is altered significantly exeept for this case, which "ecomes
0.5 instead of 1.6. On this basis the only diserepancy in the results
would disappear. The absence of histologie signs of resolution, apart
from replacement fibrosis, points to the probability that this shrinkage
of lepromata consists in the absorption of both granuloma cells and
bacilli into lvmphaties and blood stream,

Patients who do not develop ENL fall into two groups: (a) those
with a heavy or moderate infeetion in whom removal of bacilli from
skin is slow (Cases 11 and 13), or in whom such progress is perhaps
above average vet slow in relation to the rapid development of granu-
larity (Case 14); and (b) patients who make good bacteriologic prog-
ress but in whom removal of bacilli from skin amounts to little hecause
there are relatively few bacilli in the initial lesions. The latter group
includes a few of the lepromatous patients (Cases 10 and 12), besides
most of the borderline-lepromatous and all truly borderline patients,
in whom KNI, would not be expected. If a drug could be found which
would make baeilli granular before any significant absorption from the
skin should occur, the incidence of KNL would probably be very low.
But delayed treatment may predispose to KNL (Cases 19 and 20).

NSinee the present findings were based on a small series of cases, it
1s not certain that a larger series would produce such clear-cut results.
For one thing, it is known that KNL may occasionally develop at a
very late stage of treatment (°). It is notable that the two KNL cases
in which there was significant delay in the onset of KNI after the
egranularity 6 point showed two of the lowest falls in numerical index at
this point (Cases 3 and 5). This suggests that there may be cases in
which a relatively small fall in the numerical index is followed by the
onset of KNL after considerable delay. Another unexplored situation
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is that of KNL precipitated by intercurrent infection, potassium iodide
or emotional erisis. During the preparation of this paper KNL devel-
oped in a recently-admitted leprosy patient coineidentally with the
onset of sarcoidosis of the liver; the bacterial granularity was only 3.
It may be that adrenal exhaustion and other influences on the immuno-
logic state of the patient precipitate KNL when otherwise it would
not he expeeted.
SUMMARY

Numbers and granularity of leprosy bacilli have been compared by
the use of appropriate indices in lesions of erythema nodosum leprosum
(KNL), and in lepromata. On the basis of serial biopsies, the bacterio-
logie progress of patients who develop KNL has been compared, hefore
and after the onset of the reaction, with that of patients who never
developed ENL. The prineipal findings were:

(1) There were more bacilli in KNL lesions than in apparently
normal skin areas (“‘inapparent’ infiltrations). The number and
granularity of bacilli in the KNL lesions were similar to those in non-
reacting lepromata biopsied at the same time. But in the actual foei
of reaction, bacilli were fewer,

(2) Baecilli in lepromata were granular before the onset of KNL in
all cases. )

(3) The onset of KKNL was preceded by an exceptional fall in the
number of bacilli in the skin, which occurred bhefore bacilli had become
egranular. Similar falls subsequently were not associated with the
onset of KNL.

(4) The ocenrrence of KNI was closely conneeted with the actual
quantity of nongranular bacilli to be absorbed from the skin, and with
the timing of this event. The effeet of bacteriologic relapses was to
abort the onset of KNIL.

The eytology of lesions, the urinary exeretion of bacilli, the plasma

d 5. s .
proteins and complement-fixing antibody against lepromin, were all
studied in relation to KNL. After the onset of KNL the progress of
patients was more erratie than that of non-ENL patients. On balance,
IEN L was not beneficial.
RESUMEN

Se han comparado las cantidades v la granulavidad de los baeilos leprosos, usando
indices apropiados en las lesiones del eritema nudoso leproso (ENL) v en los lepromas,
A hase de bhiopsias seriadas, se ha comparado la evolueién baeterioldgica de los enfermos
que manifiestan ENL. antes y después de iniciarse la reaceién, con la de los enfermos que
Jaméis manifestaron ENL. Los principales hallazgos fueron:

(1) Hubo més bacilos en las lesiones de ENL que en las zonas cutdineas aparente-
mente normales (infiltraciones “inaparentes™). El ntmero v la granularidad de los
bacilos en las lesiones de ENL fueron semejantes a los de los observados en los lepromas
irreactivos biopsiados al mismo tiempo. Sin embargo, en los focos reales de reaecion,
eran menos los bacilos,

(2) Los bacilos de los lepromas eran granulares antes de la iniciacion del ENL en
todos los casos,
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(3) La iniciacién del ENL fué precedida de una baja exeepeional del nimero de
bacilos en la piel, lo cual sucedié antes de granularse los mismos. Las bajas de bacilos
observadas después no =e relacionaron con la inieiacion del ENL,

(4) La aparieion de ENL se relaciond intimamente con la cantidad real de bacilos
no cranulares que habia gue absorber de la piel v con la fecha de este acontecimiento.
Il efecto de las recidivas bacterioldgicas consistio en abortar la iniciacion del ENL.

La eitologia de las lesiones, la exereeion urinaria de haeilos, Ia proteina del plasma
v el antienerpo fijador del complemento contra la lepromina, todos estos factores
tueron estudiados en relacion con el KENL. Después de iniciavse el ENL, la evolueion de
los enfermos fué mis eaprichosa que la de los enfermos sin KNL. Todo considerado, el
ENL no vesulté heneficioso,
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