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In two earlier papers (16. 17) our group reported on the results of lep
romin tests made in 1954 on some 1,400 leprosy patients, stating that 
there was found a striking increase in the frequency of positive Mitsuda 
reactIons in lepromatou's leprosy-85.2 per cent in 1,041 cases under the 
Madrid criterion 14 days after injection . It was therefore suggested that 
the Mitsuda test was no longer applicable for the discrimination of lep
rosy types so long as the current criteria are employed. 'Our observed 
positivity rate was so high that we were naturally disturbed by it. It 
appeared that the recent progress in chemotherapy might be the main 
cause of this change of situation with regard to the' Mitsuda test. 

More recently, in the autumn of 1957, we carried out another series 
of lepromin tests in nearly 200 cas.es, most of which had been in the 
former survey. The results were quite in accordance with the previous 
findings-an astonishing 84:2 per cent positive in 139 lepromatous cases 
with the 3 mm. limit 14 days after inoculation. 

It has long been well established that the Mitsuda reaction is typically 
negative in lepromatous leprosy. Exception is to be made of some com
pletely resorbed, "secondary neural" cases. Also of the condition called 
"acute infiltration" by Tajiri (2 2), "pseudo-exacerbation" by de Souza 
Lima (20), and "reversal reaction" by Wade (24); but in such exceptional 
cases the reactions are rather weak. On the other hand, certain South 
American workers-e.g., Basombrio et al. (I), Fiol et al. (1), Mom (II) 
and Schujman (l9)-have considered possible conversion of the reaction 
under sulfone therapy, but none has reported such striking results as ours. 
Recently, Mitsuda (10) seems to have noticed the phenomenon to some 
extent, stating that 104 out of 674 lepromatous cases converted to Mitsuda 
positive after four years of treatment with promin. 

Needless to say, detailed clinical analyses of the individual cases is 
highly important in considering the results of the lepromin test, in the 

'The Madrid congress (9) approved the 3 mm. lower limit of positivity (follow
ing Hayashi and the Second Pan-American Conference), whereas the WHO Expert 
Committee (21) recommended that positivity should start with mea'surements over 
4 mm. 
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changed situation 'we have encountered. This is why we present this paper, 
in which are given the results of clinical analyses of the cases, particu
larly the lepromatous ones, concerned in our observations. 

MATERIALS AND METHODS 

Subjects.-Group 1: Clinical analyses were made of 840 out of some 1,400 pa
tients surveyed in 1954. These cases had been accurately classified as 682 leproma
tous and 158 nonlepromatous on the basis of history and the clinical picture; a 
majority of them had been examined bacteriologically, and histologic examinations 
had been made of some of them as the occasion demanded. 

Group 2: Of the Group 1 cases, 177 were retested in 1957 and again analyzed 
clinically. These 177 cases comprised 139 lepromatous and 38 nonlepromatous ones. 
None of them showed conversion of type, from lepromatous to nonlepromatous or 
vice versa, after the lapse of these three years. 

Classification of the cases.-To avoid complications and possible errors in the 
matter, we analyzed only the cases classifiable as lepromatous and nonlepromatous, 
purposely avoiding borderline, indeterminate, and doubtful cases. 

Test antigen.-The Hayashi-Mitsuda lepromin was used entirely, but unavoid
ably not a single batch. The lot used in 1954 was prepared from pooled lepromas 
from several patients, while the lot used in 1957 was made of lepromas from a 
single patient. 

Time of reading the reactions.-Because one of us (Fukuda { B», had found that 
the Mitsuda reaction could be read at any time between 2 and 4 weeks after in
oculation, the readings in both studies were all made after 14 days. 

Clinical analyses.-We were most cautious in observing the skin lesions and the 
bacteriologic findings , carefully discriminating between lepromatous and nonleproma
tous cases. The state or condition of the disease at the time were recorded care
fully, including the bacteriologic findings. It would serve no particular purpose to 
go into details here, apart from indicating the grading of smears: (-), no bacilli; 
(±), a few hardly distinguishable acid-fast rods or granules; (1 +), a very few bacilli in 
the whole specimen; (2 + ), a few bacilli in many fields ; (3 +), many bacilli with globi. 

In designating the state of a case we employed the following three terms, which are 
usually used although there exists uncertainty and ambiguity in their meanings, as 
Wade (25) has pointed out. 1. Active or progressive: the disease vigorous, advanc
ing; bacteriologically positive. 2. Stationary or arrested: neither active nor regres
sive, there still remaining more or less distinct skin lesions; sometimes bacteriolog
ically positive, sometimes negative. 3. Resorbed or regressive: the disease process 
clearly regressive and residual, the lesions well resorbed; mostly bacteriologically 
negative, but sometimes weakly positive. 

Erythema nodosum leprosum (ENL): It is widely recognized-e.g., Fernandez 
(6), Tachikawa (21)-that the Mitsuda reaction remains negative during ENL epi
sodes, although there are a few authors-Carvalho (3), Nolasco (14)-who have seen 
conversion to positive in reactions. We did not exclude ENL cases from the analyt
ical study, but they were not numerous. In the table + means manifest symptoms, and 
± signifies cases with suggestive symptoms. 

RESULTS 

To avoid undue complexity in considering the clinical features with 
relation to the results of the Mitsuda test, the only features we employ 
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-as seen in the tables-are the skin lesions, the bacteriologic findings, 
and the condition with respect to ENL. 

The new situation we have encountered may call for new criteria of 
positivity. We therefore give in the tables the results based on (a) the 
" Madrid criterion" of 3 mm., (b) the " WHO criterion" of more than 4 mm., 
and (c) the criterion of more than 7 mm. which was tentatively proposed in 
our previous report (1 7). 

1. CLINICAL ANALYSES OF GROUP 1 CASES 

1. Lepromatous cases.-Of the 682 lepromatous cases only 80, or 11.7 
per cent, were negative by the Madrid criterion, while 602, or 88.3 per 
cent gave positive Mitsuda reactions. By the WHO criterion the posi
tives were 542 or 70.6 per cent, and by our proposed criterion they were 
104, or 15.3 per cent. These figures are shown in the last line of Table 1. 

T ABLE I.-Some clinical findings and the results of the Mitsuda reaction in 682 
lepromatous cases examined in the 1954 survey. 

Clinical No. 
Negative 

of 
cases, 

findings Madrid 
(graded) cases 

criterion 

\'+ 
7 3 (3.7%) 

Skin 2+ 23 0 (0.0%) 

nodule 1+ 73 7 (8.7%) 

579 70 (87.5%) 

\'+ 
42 4 (5.0%) 

Infiltrated 2 + 179 26 (32.5%) 

lesion 1+ 376 48 (60.0%) 

85 2 (2.5%) 

3+ 35 8 (12.3%) 

Leprosy 2+ 96 11 (16.9%) 

bacilli in 1+ 292 28 (43.0%) 

lesions ± 9 1 (1.5%) 

- 185 17 (26.1%) 

?' 65 15 -

Erythema { + 38 8 (10.0%) 

nod08um ± 11 4 (5.0%) 

leprosum - 633 68 (85.0%) 

Total 682 80 (11.7%) 

a More than 7 mm. for positive reading. 
b Query 8ignifi ... examination not made. 

Positive cases 

Madrid WHO Proposed 
criterion criterion criterion-

4 (0.7%) 4 (0.7%) 0 (0.0%) 

23 (3.8%) 19 (3.5%) 2 (1.9%) 
66 (11.0%) 61 (11.3%) 7 (6.7%) 

509 (84.5%) 458 (84.5%) 95 (91.4%) 

38 (6.3%) 22 (4.1 %) 2 (1.9%) 
153 (25.4%) 140 (25.8%) 23 (22.1%) 
328 (54.5%) 300 (55.3%) 59 (56.8%) 

83 (13.8%) 80 (14.8%) 20 (19.2%) 

27 (4 .9%) 27 (5.0%) 5 (4 .8%) 
85 (15.4%) 81 (14.9%) 10 (9.6%) 

264 (47.8%) 260 (48.0%) 44 (42.3%) 

8 (1.5%) 8 (1.5%) 4 (4.8%) 
168 (30.4%) 166 (30.6%) 40 (38.5%) 

60 - 0 - 0 -

30 (5.0%) 23 (4.2%) 3 (2.9%) 

7 (1.2%) 5 (0.9%) I (1.0%) 

565 (93.8%) 514 (94.9%) 100 (96.1%) 

602 (88.3%) 542 (79.6%) 104 (15.3%) 

It was striking that in one~third of the cases whose reactions were 
positive under either the Madrid or the WHO criterion the disease proc
ess was more or less marked, and that one-fifth of those cases were 2 + 
or 3 + bacteriologically positive (Table 1). It was also noteworthy that 
more than one-third of the Madrid-positive cases were of the so-called 
regressive group, and one-twentieth were in the active state of the disease, 
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as shown in Table 2. On the other hand, the negative cases were not 
necessarily active ones, and one-third were bacteriologically negative. 

TABLE 2.-Clinical and bacteriological status and the results of the Mitsuda 
reaction in 682 lepromatous cases examined in the 1954 survey. 

Negative Positive cases No. 
Clinical Bacilli cases, 

of Madr id Madrid WHO Proposed 
condition lesions cases criterion criterion criterion-

criterion 

1+ 78 3 (23. 1%) 75 (34.3%) 75 (34.6%) 22 (34.9%) 
Resorbed :±: 6 0 (0.0%) 6 (2.7%) 6 (2.8%) 5 (8.0%) 

or - 148 10 (76.9%) 138 (63.0%) 136 (62.6%) 36 (57.1%) 
regressive -/+ 232 13 (100%) 219 (100%) 217 (100%) 63 (100%) 

?' 18 1 - 17 (0.0%) 0 (0.0%) 0 (0.0%) 

1+ / 2+ 297 29 (78.4%) 268 (89.4%) 266 (89.2%) 35 (89.7%) 
Stationary :±: 3 I (2.7%) 2 (0.6%) 2 (0.7%) 0 (0.0%) 

or 0 - 37 7 (18.9%) 30 (10.0%) 30 (1 0.1%) 4 (10.3%) 
arrested - / + 337 37 (100%) 300 (100%) 298 (1 00%) 39 (100%) 

?' 47 14 (0.0%) 33 (0.0%) 0 (0.0%) 0 (0.0%) 

Active or 
1+ / 3+ 48 33 2 15 27 

progressive 

Total 682 80 602 542 104 

• More than 7 mm. for positive reading . 
• Query means not examined. 

The frequency distribution of the reaction sizes in the bacteriologically 
negative and bacteriologically positive cases is shown in Table 3. The 
number of cases is 608, after deducting the 65 that were not examined 

TABLE 3.-Frequency distribution of reaction sizes in the bacillus-positive 
and negative cases surveyed in 1954. 

Reaction size, Bacill us-nega ti ve Bacillus-positive 
Total (mm.) cases cases 

0 17 (9.1%) 42 (9.9%) 59 (9.7%) 
2 - - 5 (1.1%) 5 (0.8%) 
3 2 (1.0%) 8 (1.8%) 10 (1.6%) 
4 33 (17.8%) 97 (22.9%) 130 (21.3%) 
5 52 (28.1%) 130 (30.7%) 182 (29.9%) 
6 41 (22.1%) 82 (19.3%) 123 (20.2%) 
7 18 (9.7%) 36 (8.5%) 54 (8.8%) 
8 12 (6.4%) 16 (3.7%) 28 (4.6%) 
9 3 (1.6%) 3 (0.7%) 6 (0.9%) 

10 3 (1.6%) 1 (0.2%) 4 (0.6%) 
11 2 (1.0%) 3 (0.7%) 5 (0.8%) 
14 1 (0.5%) - 1 (0.16%) 
15 1 (0.5%) - 1 (0.16%) 

Total 185 (100%) 423 (100%) 608 (100%) 
(30.5%) (69.5%) (0.16%) 
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and the 9 dubious (-+) ones. The differences between the two groups 
are not great, although among the bacillus-positive cases there were, pro
portionately, somewhat more small reactions and fewer large ones. 

2. Nonlepromatous cases.-All of the 158 non lepromatous cases gave 
positive Mitsuda reactions under either the Madrid or the WHO crite
rion. Clinically, 11 of these cases were tuberculoid, 60 had hypo- or 
dyschromic or other residual macules, and the remaining 87 were of the 
so-called "pure neural" form without skin lesions. Bacilli were demon
strated in none of the macular lesions. 

II. CLINICAL ANALYSES OF GROUP 2 CASES 

The 177 cases re-examined in the 1957 inquiry have been studied with re
spect to changes in the results of the lepromin test and in the clinical 
pictures occurring during the three-year interval. 

1. Lepromatous cases.-The results of the clinical analyses of the 139 
lepromatous cases, with the results of the lepromin tests by the three 
criteria under consideration, are shown in Table 4. 

TABLE 4.-Some clinical findings in the Mitsuda positive cases among 
139 lepromatous patients, tested twice in 1954 and 1957. 

Results obtained in 1954 survey Results obtained in 1957 survey 
Clinical Number of positive cases Number of positive cases 
findings Madrid WHO Proposed Madrid WHO Proposed 
(graded) criterion cri terion criterion criterion criterion criterion 

r+ 

2 (1.7%) 2 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Skin 2+ 4 (3.4%) 4 (3.7%) 1 (6.3%) 2 (1.7%) 2 (2.2%) 0 (0.0%) 

nodule 1+ 7 (5.9%) 6 (5.5%) 0 (0.0%) 3 (2.5%) 0 (0.0%) 0 (0.0%) 
105 (89.0%) 97 (89.0%) 15 (93.7%) 11 5 (95.8%) 88 (97.8%) 10 (100%) 

1'+ 
7 (5.9%) 7 (6.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Infiltrated 2+ 21 (17.8%) 20 (18.4%) 3 (18.7%) 16 (13.3%) 10 (11.1%) 0 (0.0%) 
lesion 1+ 80 (67.8%) 72 (66.0%) II (68.8%) 83 (69.2%) 62 (68.9%) 3 (30.0%) 

10 (8.5%) 10 (9.2%) 2 (12.5%) 21 (17.5%) 18 (20.0%) 7 (70.0%) 

r 3+ 8 (6.8%) 8 (7.3%) 1 (6.3%) 6 (5.0%) 5 (5.6%) 0 (0.0%) 

Leprosy 

\ :i 
9 (7.6%) 8 (7.3%) 0 (0.0%) 7 (5.8%) 3 (3.3%) 0 (0.0%) 

bacilli in 59 (50.0%) 54 (49.6%) 9 (56.2%) 38 (31.7%) 26 (28.9%) 2 (20.0%) 

lesions 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (1.7%) 2 (2.2%) 0 (0.0%) 

42 (35.6%) 39 (35.8%) 6 (37.5%) 67 (55.8%) 54 (60.0%) 8 (80.0%) 

Erythema r + 12 (10.2%) 11 (10.1%) 0 (0.0%) 5 (4.2%) 3 (3.3%) 0 (0.0%) 
nodosum j ± 2 (1.7%) 1 (0.9%) 0 (0.0%) 5 (4.2%) 4 (4.4%) 0 (0.0%) 

leprosum l - 104 (88.1%) 97 (89.0%) 16 (100%) 110 (91.6%) 83 (92.3%) 10 (100%) 

Total 118 (84.9%) 109 (78.4%) 16 (15.1 %) 120 (86.3%) 90 (64.7%) 10 (7.2%) 

The positive rates by the Madrid criterion were strikingly high on 
both occasions and practically the same, 84.9 and 86.3 per cent; on the 
WHO criterion the corresponding figures were 78.4 and 64.7 per cent. It 
is evident that not a few positive Mitsuda reactions were found among 
manifest and active cases, and bacteriologically positive ones. It is also 
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evident that on the whole the sizes of the reactions had decreased in 
the interval, not only from the WHO figures cited but because the posi
tives based on our proposed 7 mm. minimum decreased a full one-half.2 

Needless to say, the readings of the Mitsuda reaction in the two sur
veys did not necessarily accord with one another, even in the same in
dividuals. On the basis of the Madrid criterion, 7 cases were negative 
and 106 cases were positive on both occasions, while 14 cases showed 
conv,ersion from negative to positive and 12 from positive to negative. 
Thus, no less than four-fifths of the cases were found qualitatively un
changed in their reactivity after three years. Clinical analyses showed 
that there had been more or less improvement of the disease processes 
of the patients. 

2. Nonlepromatous cases.-All of the 38 nonlepromatous cases were 
Mitsuda positive with both the Madrid and WHO criteria, in both sur
veys. There had been more or less marked improvement during these 
years. Thus, in 1954 there were 4 manifest tuberculoid cases, 14 residual 
tuberculoid cases, and 20 pure neural cases, whereas in 1957 there were 
15 cases with residual lesions, 23 pure neural cases, and no active tuber
culoid case. 

III . RELATION OF SULFONE TREATMENT AND 
THE MITSUDA REACTION 

The relationship between lepromin positivity (Madrid criterion) and 
treatment has been examined in detail, with respect to both the total 
amount of the drug received and the duration of the treatment, for 376 
lepromatous cases. Treatment had been almost exclusively by injections 
of promin in 30 per cent solution. Only a small group of 15 cases which 
had received no treatment was available to serve as a control. In neither of 
these analyses were the findings at all striking. 

Regarding total dosage, the original tabulation shows the following 
percentages of Mitsuda positives: 80.0, 82.3, 81.0, 80.7, 84.0, 93.1, 86.4, 
and 93.7, respectively, for the following dosage groups: none (15 cases), 
under 250 cc. (34 cases), 250-500 cc. (37 cases), 500-1000 cc. (52 cases), 
1000-2000 cc. (113 cases), 2000-3000 cc. (87 cases), 3000-4000 cc. (37 cases) 
and over 4000 cc. (16 cases). Because of the fluctuations, which are pre
sumably ascribable to the small sizes of the dosage groups, the three groups 
on each side of the largest (i.e., 1000-2000 cc.) one are consolidated in 
Table 5. Thus, the patients who had received less than 1000 cc. of promin 
solution were 81.3 per cent positive, while those who had received more 
than 2000 cc. were 91.4 per cent positive. The results in the untreated 
control group will be referred to in the discussion. 

2Whether or not this difference between the degrees of reactions on the two 
occasions may have been due, wholly or in part, to a difference in the two lots of 
lepromin (the first one pooled, the second one not) it is of course impossible to say. 
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The data obtained by an equally detailed analysis by duration of treat
ment were no more instructive. For example, the 1-2 years group had 
exactly the same proportion of Mitsuda positives as the 3-4 years group. 
With some consolidation, the percentages are: no treatment, 15 cases, 

TABLE 5.-Relationship between the results of the Mitsuda reaction (Madrid criterion) 
and total dosage of 30 per cent promin solution. 

Totel dosage (cc. of 30% solution) 

Mit8uda Clinical Les. than More than Totel 
reaction status None 1000 1000-2000 2000 

Progressive 2 (10.5%) 8 (42.1 %) 5 (26.3%) 4 (21.J %) 19 (100%) 

Positive Stationary 1 (0.5%) 49 (26.8%) 61 (33.3%) 72 (39.4%) 183 (100%) 

Regressive 9 (6.8%) 43 (32.3%) 29 (21.8%) 52 (39.2%) 133 (100%) 

12 (3.6%) 100 (29.8%) 95 (28.4%) 128 (38.2%) 335 (100%) 

Progressive 0 (0.0%) 6 (50.0%) 4 (33.3%) 2 (16.7%) 12 (100%) 

Negative Stationary 2 (6.1%) 14 (42.4%) 10 (30:3%) 7 (21.2%) 33 (100%) 

Regressive I (9.1%) 3 (27.3%) 4 (36.4%) 3 (27.3%) II (100%) 

3 (5.4%) 23 (41.1%) 18 (32.1%) 12 (21.4%) 56 (100%) 

Total 15 (3.8%) 123 (31.5%) lI3 (28.9%) 140 (35.8%) 391 (100%) 

Rate of 
positive cases 
separated (80.0%) (81.3%) (84.0%) (91.4%) (85.6%) 

80.0; less than 6 months, 44 cases, 79.5; 6 months to 2 years, 69 cases, 
86.9; 2-4 years, 105 cases, 88.7; more than 4 years, 158 ~ases, 85.5. An 
influence, although not a striking one, of duration of treatment is' suggested. 

DISCUSSION 

Since F. Hayashi established the Mitsuda test, it has become widely 
used as one of the most helpful measures for distinguishing the forms of 
leprosy. The essential feature of the test is that it usually, and typi
cally, gives negative results in distinctly lepromatous leprosy,-and that 
is often spoken of as its sole specific feature. Consequently, our findings 
in recent surveys in Japan which for the first time demonstrated an as
tonishingly large proportion of Mitsuda-positive lepromatous cases-about 
85 per cent under either the Madrid or the WHO criterion-caused us 
great confusion and disturbance. The findings of our first survey, in 1954, 
seemed hardly acceptable. Because no leprosy workers in any part of 
the world except Japan had reported such results, we hesitated to pub
lish our findings. However, we obtained almost the same results in 1957 
on retesting-with a different batch of the Hayashi-Mitsuda lepromin-a 
group of the 1954 patients. Hence the present report. 

In the meantime Moriya, who once (12) recorded positive Mitsuda re
actions to regular lepromin in typical lepromatous patients, has recently 
(L 3) reported the following results: Of 640 lepromatous cases, 32.2 per 
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cent showed no reaction, in 35.8 per cent the reactions measured 1-4 mm., in 
18.4 per cent 5-6 mm., and in 13.6 per cent more than 7 mm. Practically one
third of these cases were therefore positive by the WHO criterion. Ac
cording to the 1955 survey of 6,981 cases headed up by Yanagisawa (28. 29 ), 
the positive late reactions with the Hayashi-Mitsuda antigen were: in 
lepromatous leprosy, 15 per cent; neural leprosy, 69 per cent; and macular 
leprosy, 76 per cent. In both instances, however, the method of reading 
the reactions deviated far from the ordinary method established interna
tionally. They measured the size of the redness, not of the infiltration, 
as seen after 14 days, calling 0-4 mm. negative, 5-6 min. doubtful, and 
more than 7 mm. positive. 3 

This method of measuring was similar to our so-called "spot method" 
(16), which we once suggested in place of the ordinary method of measuring 
the infiltration. We had found that the easily visualized brownish-red 
spot almost always coincides well with the infiltration in lepromatous 
cases. In one-quarter of the nonlepromatous cases tested the "spot" was 
larger than the infiltration. 

After our first amazing findings we scrutinized the tested cases clin
ically, and confirmed the finding that many distinctly lepromatous cases 
with bacillus-positive skin lesions, and many in the regressive state of 
the disease, had given positive Mitsuda reactions. Some of the interest
ing findings are to be seen in Table 1. Only one-tenth of the 30 cases 
with the larger (2 + and 3 +) skin nodules were Mitsuda negative, and 
only one-eighth of the 579 cases without nodules. Equally low negative 
rates were fomid in the "infiltrated lesion" group. Negative results were 
obtained in only one-sixth of the 131 more strongly bacillus-positive cases, 
and one-tenth of the 185 bacillus-negative ones. 

Comparing the frequency distribution of reaction sizes of the bacteri
ologically positive and negative lepromatous cases (Table 3), no conspicu
ous difference between the two groups was found, but the bacteriolog
ically positive cases had, proportionately, somewhat more small reactions 
and fewer large ones. The figures tabulated average 5.3 mm. for the bacteri
ologically positive cases, and 5.8 mm. for the negatives, not a very great 
difference. 

As to the relationship between the status of the disease process and the 
results of the test, the following were the main items: 68.7 per cent of 
the 48 progressive cases, 86.8 per cent of the 384 stationary cases, and 
94.3 per cent of the 250 regressive cases were Mitsuda positive , (Table 
2). Nearly the same could be said of the results obtained in 1957 (Table 4). 
In short, even among the cases with manifest lesions, bacillus-positive 
and active, the Mitsuda positives were much more numerous than the 
negatives. 

30-4 mm. signifies 0-4.9 mm; 5-6 mm. signifies 5-6.9 mm; and more than 7 means 
the lower limit of positivity. 
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Because of these results it must be emphasized that the number or 
severity of the skin lesions, or the bacteriologic findings, or the status of 
the disease process, did not influence the results as much as was expected. 
Nevertheless, there was a tendency for the reactions to be weaker in the 
more active cases, and stronger in the more regressive ones. Further
more, 79.1 per cent of the cases showing the ENL reaction were Mitsuda 
positive by the Madrid criterion, contrary to the existing opinion that 
the Mitsuda reaction is negative during the episode. 

As is generally known, the negative Mitsuda reaction in lepromatous 
leprosy may often convert to positive when the disease process is com
pletely suppressed and the lesions are fully resorbed (i.e., in the so-called 
"secondary neural" cases). Another condition in which the reaction may 
convert is Tajiri's "acute infiltration," or de Souza Lima's "pseudoexacer
bation," a "tuberculoid-like reaction in lepromatous leprosy" for which 
Wade has proposed the term "reversal reaction." The phenomenon is 
very interesting, but it is complicated and not yet fully made clear; it 
appears to be closely associated with treatment, particularly sulfone treat
ment. Tajiri found that in his cases the Mitsuda reaction was likely to 
convert to weak positive, whereas de Souza Lima reported that in his 
cases it remained negative. The case of Davey (4) became strongly posi
tive when it changed from lepromatous to tuberculoid. 

It is not always so easy to discriminate reversal reaction cases from 
borderline cases (23. 26), in which the Mitsuda reaction is said to be gen
erally negative. Rodriguez (15) has said that in his experience it is the 
borderline case which, under sulfone treatment, is most likely to undergo 
the reversal reaction ("pseudoexacerbation"). 

II'). addition, it must be taken into account that the indeterminate 
variety of cases, in which the Mitsuda reaction is often doubtful or weekly 
positive, can be one of the sources of obscurity with respect to the Mitsuda 
reaction. Accurate discrimination of the indeterminate cases from regressed 
and residual lepromatous or nonlepromatous cases is sometimes not simple. 

Thus it is that we should be most prudent and careful in selecting 
cases for the study o( the lepromin reaction. It was for this reason that 
in our surveys we confined ourselves to cases that were distinctly lep
romatous on the one hand and nonlepromatous leprosy on the other hand, 
not excluding lepromatous cases in ENL reaction. In certain dubious 
cases histologic examinations were made, for it has often been found
e.g., by S. N. Chatterjee (2) and Sato (18)-that in borderline cases both 
lepromatous and tuberculoid changes may be found sometimes even in 
the same section. Since the situation is so, it would b.e ideal to make 
histologic examinations of all cases to be tested, but that would hardly 
be possible in such a survey as ours. 

What is the reason for the phenomenally high positive rates in lep
romatous cases found in our survey? We are strongly inclined to ascribe 
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it to the sulfone therapy, which has been so brilliantly successful that 
it has become difficult to find patients with the highly advanced and 
destructive processes that used to be so frequent in leprosaria, or to ob
tain sufficient florid lepromas for the preparation of lepromin and other 
purposes. On the other hand, clinical varieties or reactional cases with 
unusual features, such as the coexistence of lepromatous and tuberculoid 
lesions in the same case, have now become numerous. These confusing 
features of the disea'se process are nothing but expressions of unstable 
states of immunity, or power of resistance against the leprosy infection, 
namely, partially balanced or discordant states of various grades between 
resistance and the bacillary invasion derived from effects of the new drugs. 

Lepromatous leprosy is the condition in which the power of resistance is 
suppressed by the bacillary invasion, and tuberculoid leprosy is the one in 
which the former dominates over the latter; these two are in an immunolog
ically balanced state at the extreme ends of the "spectrum" (polar posi
tions). From this point of view, borderline and indeterminate cases, to
gether with clinical varieties such as reversal reaction cases in leproma
tous leprosy, are in various states of unbalance and different from one 
another qualitatively and quantitatively. 

It is certain that considerable changes have been ·brought about in 
the immunobiologic state of lepromatous patients with the decrease of 
the disease processes. The power of resistance of the individuals has been 
more or less strongly enhanced, ultimately resulting in dubious or persistent 
conversion of the Mitsuda reaction from negative to positive. Fukuda (8) 
studied the histology of the infiltration at the site of lepromin injection 
in 8 cases, finding that tuberculoid structure may occur in the Mitsuda 
reaction in lepromatous leprosy, even in bacillus-positive cases, as is gen
erally supposed to occur only in nonlepromatous leprosy. 

Conversion can be seen before the disappearance of skin lesions in 
many cases, and also sometimes even in cases that show more or less 
active, bacillus-positive lesions. On the other hand, there are found not 
a few individuals in whom it is difficult to raise the power of resistance 
despite treatment, even when the disease is regressive. This persistent 
negativity may be based simply on a constitutional difficulty of produc
ing immunity. 

The correlation of the results of the lepromin test with the amount 
of the drug given, and with the duration of treatment, tends to support 
this view to a certain extent, although the differences were not striking. 
A disconcerting problem is presented by the fact that of the control group of 
15 untreated cases, no less than 12 (2 of them incipient cases) gave posi
tive reactions, the reaction lesions varying from 3 to 10 mm. in size. This 
phase of the inquiry should be extended to a much larger number of 
such cases to permit conclusions to be reached. 

According to Doull's report (5) of drug evaluation studies on a large 
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scale, 154 lepromatous patients of the Aisei-en leprosarium at Nagashima, 
who before treatment had given negative or doubtful Mitsuda reactions 
(WHO criterion), 25 were positive after 32 weeks of treatment. On the 
other hand, 13 cases that were 1 + positive before treatment 10 became 
negative. Similar changes were seen, in both directions, in a few cases 
without treatment during the 32-week period. 

It has been generally accepted until lately that the negative Mitsuda 
reaction in lepromatous leprosy is not readily converted to positive, un
less the lesions are almost completely resorbed and cleared up. Nowa
days, however, we often meet with such cases. The reaction is not only 
convertible from negative to positive, but also from positive to negative. 
In our 139 retested lepromatous cases, conversion to positive in three 
years occurred in 14, or 10 per cent, while the opposite conversion, from 
positive to negative, occurred in 12 cases, or 8.6 per cent. This suggests 
that instability of reaction is nothing but an expression of the unsettled
ness in the immunobiologic state of a patient and must be associated 
with state of the disease process, and therefore with treatment. 

Be the explanation what it may, there is no room for doubt about 
the finding of high rates of Mitsuda positivity in the cases that we have 
surveyed. Besides the striking effects of modern chemotherapeutics, a 
factor that also has to be considered is the improved living conditions 
since World War II; and, too, ethnologic and geographic factors should 
not be ignored. World-wide surveys of this matter of lepromin reactivity 
of lepromatous cases should be made. 

The Mitsuda test has hitherto been one of the most useful procedures for 
discriminating leprosy forms, but now it would seem to have become nearly 
useless for the purpose so long as the Madrid or the WHO criterion is 
employed. We have therefore proposed that more than 7 mm. in the 
size of the reaction infiltration be used as the basis of positive readings. 
On that basis, as shown in Table 1, the positive rate in the 682 lepromatous 
cases of the 1954 survey decreases sharply from 88.3 (Madrid) or 72.4 
(WHO) to 15.2 per cent, while in the 158 nonlepromatous cases-all posi
tive by the usual criteria-the decrease is only to 86.7 per cent. Other 
conspicuous differences between the rates in lepromatous cases with the 
ordinary criteria and the proposed one are to be seen in Tables 1 and 2. 

Judging from these results, the proposed criterion would seem to be 
applicable to the classification of cases, although this is not a matter to 
be decided hastily. No matter how suitable a criterion may be, there 
will come a time when it is necessary to correct it again in accordance 
with changes in the situation, because reactivity to lepromin may be more 
and more enhanced with further progress in chemotherapeutics. The real 
value of the Mitsuda test lies in the fact that intensity of the reaction 
reveals the grade of the power of resistance to the leprosy ·infection in 
the individual, as things actually are. If we make good use of this value 
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in the study of ieprosy, the usefulness of the Mitsuda reaction must in
crease still more. 

SUMMARY 

1. The nominally high positive rates of the Mitsuda reaction in cases of 
lepromatous leprosy, 80 per cent and more, were observed in two sur
veys, made in 1954 and 1957. Clinical analyses have been made of 840 
out of some 1,400 cas~s surveyed in 1954, and of 177 cases that were ex
amined on both occasions. 

2. The main cause of the phenomenon is believed to be marked en
hancement of the power of resistance against the leprosy infection result
ing from modern chemotherapy. 

3. It has now become difficult to apply the Mitsuda reaction in the 
classification of leprosy, so long as either the Madrid or the WHO cri
terion of positivity is employed. In view of the findings reported, it is 
proposed that over 7 mm. be made the limit for positive readings. 

4. The position of the Mitsuda test in the study of leprosy may be 
said to be ever more important, because the reaction expresses the state 
of resistance of the organism against the infection under existing conditions. 

RESUMEN 

1. Las tasas nominalmente altas en positividad de la reacci6n de Mitsuda en 
cas os de lepra lepromatosa, 80 por ciento y mas, fueron observadas en dos encuestas, 
verificadas en 1954 y 1957. Se han llevado a cabo analisis de 840 casos tomados 
de unos 1,400 considerados en 1954 y de 177 que fueron estudiados en ambas ocasiones. 

2. La principal causa del fen6meno parece ser el acentuado aumento de la facultad 
de resistencia a la infecci6n leprosa, proveniente de la quimioterapia moderna. 

3. Ya se ha vuelto dificil aplicar la reacci6n de Mitsuda a la clasificaci6n de 
la lepra, mientras se emplee la pauta de positividad de Madrid 0 de la OMS. A 
la luz de los hallazgos presentados, se propone tomar una cifra de mas de 7 mm. 
como limite de las lecturas positivas. 

4. Cabe decir que el puesto de la reacci6n de Mitsuda en el estudio de la lepra es 
cada vez mas importante, porque expresa el estado de la resistencia del organismo 
contra la infecci6n en las condiciones existentes. 
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