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Lepra reaction, usually in the form of 
erythema nodosum leprosum ( ENL) , is a 
frequent and often serious complication in 
lepromatous leprosy. Lepra reaction de­
velops in untreated patients, but is widely 
believed to have greatly increased with the 
advent of sulfone therapy and to be pre­
cipitated by abrupt initiation of treatment 
or unnecessarily large doses of DDS. In 
consequence, DDS is given very cau­
tiously over induction periods of as long 
as six months, and maximum dosage is kept 
at low levels (I I, 12), perhaps at some risk 
of giving rise to resistant strains of Myco­
bacterium leprae. DDS therapy, further­
more, is suspended during periods of reac­
tion, which are very often protracted. The 
effectiveness of DDS is thus greatly ham­
pered by lepra reaction. 

lReceived for publicalion 6 September 1966. 
"J. A. Doull , M.D. , Med ical Director, Leon ard 

Wood Memori a l, W ash ington , D. C., deceased 6 
April 1963; J. G. Tolentino, 1'Vf.D., Chief, Clinical 
Branch. R . S. Guinto. M.D., Chief, Epidemiology 
Branch . I. N. RodTiguez. M.D .. Consultant. Philip­
pine Di vision, LeonaTd Wood Memorial, P.O. Box 
117. Cebu, Philippines; L. M. Leano, M.D., Medica l 
Officel', J. V. l'ernandez, M.D ., Associate R esearch 
Leprologist, J . N. Rive ra , M.D. , Assistant Research 
Leprologist. Leonard Wood Memorial and Philip ' 
pine Department of H ea lth , Central Luzon Sani , 
tarium. Tala, Philippines: T. T. Fajardo, Jr., As, 
sistant Epidemiologist. Epidem io logy Branch , Phil , 
ippine Division , Leonard Wood Memoria l, Cebu , 
Philippines. nequests {O!' ,'et)rints should be ad , 
dressed to Leonard Wood Memorial, 1200 - 18th 
Street. ~.W ., Washing-lOll , D . C. 20036. 

128 

The main objective of this series of inves­
tigations (2, 3 . 4 . 5 , li) heretofore has been to 
find a drug or drugs superior to the sulfones 
in the treatment of lepromatous leprosy. 
Inasmuch as DDS remains the drug of 
choice, it became expedient to try to in­
crease its therapeutic' action by supplement­
ing regular DDS therapy with drugs pre­
sumed to be capable of preventing· or re­
ducing lepra reaction. Anti-inAammatory 
drugs were naturally considered and two 
were chosen for trial, dexamethasone and 
a non-steroid drug, N- ( 2,3-xylyl ) anthrani­
lic acid, also known as mefenamic acid. 
Despite extensive experience, opinion re­
mains divided regarding the value of corti­
costeroids in the treatment of actual lepra 
reaction. Their possible value as preventive 
agents has apparently not been determined. 
Mefenamic acid is known to have an anti­
inflammatory potency five times that of 
acetylsalicylic acid, though somewhat less 
than that of phenylbutazone (to). 

A third drug also was selected for trial, 
viz., methandrostenolone ( 17 alpha-methyl-
17 beta-hydroxy-androsta-l , 4-dien-3-one), 
an anabolic steroid possessing little if any 
anti-inAammatory or corticoid property. It 
was thought that the protein-utilizing ana­
bolic action of this drug would increase 
the strength and resistance of the patients 
sufficiently to overcome lepra reaction. 
Methandrostenolone was also credited with 
enough of a steroid-sparing effect to permit 
some rheumatoid patients to be maintained 
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on it for prolonged periods (I). Gokhale 
and associates (7) have already reported 
some reduction of lepra reaction in six 
lepromatous patients during the first few 
months of treatment with anabolic steroids. 

MATERIALS AND METHODS 

Therapy scheme. As stated, our new ob­
jective was to prevent or limit the occur­
rence of lepra reaction by supplementing 
DDS with various drugs. The study was 
conducted in duplica te at two Philippine 
leprosaria, the Eversley Childs Sanitarium 
in Cebu and the Central Luzon Sanitarium 
near Manila. It was a strictly double-blind 
experiment, involving an elaborate sys tem 
of placebos to match the trial drugs. The 
actual period of therapy was limited to 24 
weeks. The complete therapy scheme was 
as follows: 

out lepra reaction, although a few wi th 
slight ENL on preliminary examination 
were included , as were a small number 
who developed ENL during the interval 
between enrollment and the start of ther­
apy. The patients were assigned to the four 
therapy groups by a sampling method used 
and already described in the previous 
series . of these studies (H). 

Particular effort was made to match the 
groups with respect to va rious characteris­
tics known to influence the occurrence 01 
lepra reaction (!l), such as the preexistence 
of ENL in the patient, prior sulfone ther­
apy, and the advancement of the disease. 
Although all the patients were basically 
lepromatous, i.e., with symmetrically dis­
tributed infiltration, some had localized le­
sions ( plaques) of doubtful borderline 
nature and were possibly less subject to 
ENL than those with more frankly lepro­
matous lesions. As shown in Table 1, the 

Cro up Drugs given Daily dosage Tablets taken daily (except Sun days) 

A DDS alone 2.5 mgm ./kgm. DDS by body weight 
1 control for dexamethasone 
2 control for methandrostenolone 
3 control for mefenamic acid 

n DDS 2.5 mgm./kgm. DDS by body weight 
1 dexamethasone Dexamethasone 1.5 mgm. 
2 control for methandrostenolone 
3 control for mefenamic acid 

C DDS 2.5 mgm./kgm. DDS by body weight 
2 methandrostenolone Methandrostenolone 10 mgm. 
1 control for dexamethasone 
3 control for mefenami c acid 

D DDS 2.5 mgm./kgm. DDS by body weight 
3 mefenamic acid ~vlefenamic acid 750 . mgm. 

Selection of patients and matching of 
therapy groups. A total of 400 volunteer 
patients were first selected, 160 at Eversley 
Childs and 240 at Central Luzon. All pa­
tients were lepromatous, heavily positive 
and lepromin-negative. The majority were 
new and untreated , but a small proportion 
with some prior DDS therapy were in­
cluded after being kept completely with­
out DDS for an average period of eight 
weeks. Those chosen were initially with-

1 control for dexamethasone 
2 control for methandrostenolone 

four therapy groups were initially well 
matched in all possible respects. 

Dropped patients. Discontinuance of 
therapy is always a problem in long-term 
studies. As in previous series, the grea test 
loss was caused b y patients leaving the in­
stitution without permiss ion. Of the 400 
enlisted patients, 45 absconded, three died 
from causes unrelated to therapy, fi ve were 
dropped for failure to continue treatment, 
and one was transferred to Cu lion before 
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TABLE I . Preth era P!f statlls of original patients with respect to factors of possfble influence 
on the occurrence of lepra reaction or the effect of therapy, by institution and therapy 
g rDltjJ . 
-- - ---- -- - - -

I nstitution and therapy group 

Eversley Childs Central Luzon 
-

Pre thcrapy characteristi c A B C D A I B I C I D I -_. ------------ --- -- ---
Number of patients 40 39 40 41 60 .59 59 62 
Average: 

Age( years) 32.4 32.8 3.3.0 31.5 29.8 30.2 30.4 30.9 
Weight in Ibs. 107.2 107.8 107.0 105.0 104.8 106 .. 3 106.2 105 .. 3 
Bacteriologic score for 8 sites 28.5 28 .. 3 27.1. 28.0 32.8 3.3.7 34.2 34.0 

Percell/age: 
Male sex 82.5 79.5 80.0 78.0 71.7 72.7 74.e 74.6 
Clinically advanced (L3 class) 47.5 48.7 50.0 51.'2 48 .3 47.5 52.5 49.2 
Lepromatous-borderline in type" 17.5 17.9 20.0 14.6 10.0 10.1 15.5 9.5 
With preexisting ENL 5.0 2.6 2.5 4.0 16.7 15.3 15 .. 3 19.0 
With prior sulfone therapy" 32.5 40.3 27.5 8U.O 8.3 10.2 8.5 15.9 

"Esscntiall y Icpromatous, with symmctric d ilTusc infiltratton, bill with circumscribed lesions (plaqucs) 
of possible borderline nature. 

"A ll pati ents with 5 gra ms or more of total prior DDS therapy. 

the end of the study. The Rnal results are 
thus based on the Rndings in 346 patients 
considered to have completed 24 prescribed 
weeks of therapy with DDS and the trial 
drugs. The final therapy status of the pa­
tients is given in Table 2. 

Because of dropped patien ts, a reap­
praisal was made at the end of the study 
to determine the comparability of the 
gn>ups with respect to pretherapy factors 
cOlisidered important in the original match· 
ing. As shown in Table 3, the therapy 
groups remained fairly well matched, ex-

cepl for a chance increase in patients with 
preexisting ENL in the mefenamic acid 
group (Group D ). 

Average amounts of drugs prescribed 
and taken. Patien ts sometimes asked to 
have therapy temporarily suspended when 
they were not feeling well ; this resulted ill 
a lowering of total dosage in one institu­
tion, Central Luzon. Table 4 gives the 
average prescribed amounts and the actua l 
proportions taken at each institution. Evers­
ley Childs patients took approximately 94 
per cent of all prescribed drugs, a high 

TABLE 2. Final status of patients, with reasons for failure to complete 24 weeks of ther­
apy, by institution and therapy group. 

I nstitution and therapy group 
--

Eversley Childs Central Luzon 

Final status A 13 C I D A n C D Total ! 
--- --------- --------- ---

Therapy complete .36 35 39 .'38 -15 53 47 53 346 
------------ - ---- --- ---

Therapy incomplete 
(dropped) : 

Absconded 3 3 1 3 J .~ 
. 0 4 11 7 45 

Died 1 1 1 3 
Refused treatment 1 1 1 2 5 
Transferred to Culion 1 1 

--. - ----- --- --- --- - ----- - --
Original total 40 39 40 41 60 59 59 I 62 400 

Death s: Eversley Childs, Group A, #61-240, cancer of jaw, 15th wcek of study. 
Group 13, #61-136. coronary thrombosis, 22nd wcck. 

Central Luzon, Group 13, #658-10-60, Icprous cachcxia, 13th week. 
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TABLE :3 . Relevant preth erap!] characteristics of patients u;ho completed 24 prescribed 
leech of therap!] alld obserualio ll s, by th erap!] grollp, both institutions combined . 

-~ 

Numbcr Averagc PCI' cent Per ccnt PCI' ccnt 
Therapy of bacteriologic din . advanced lepromatous- with pre-

group patients score, S sites (L3 degree) borderline existing ENL 
--~--~ 

I , 
A S1 38.3 30.0 11.1 16.0 
B 8S 39.S :n. ,5 l.3.6 11.4 
C 86 39.5 31.4 10 .. 5 16.3 
D 91 .3S.5 .'3I..5 ] 5.4 2.9.6 

--_._-- -- -~--- -
Tota I .346 .'39 .0 

record for a study of 24 weeks. The pa­
tients at Central Luzon, however, took only 
about 80 per cent of the total prescribed 
drugs. 

The average weight of the Filipino pa­
tients in this study was 106 pounds, or 
48.2 kilograms. At 15 mgm. per kgm. of 
body \,veight weekly, the average maximum 
DDS dose came to 700 mgm. a week, and 
was reached after an induction period of 
eight weeks. The "prophylact ic" daily doses 
of dexamethasone (1.5 mgm.) and mefena­
mic acid (750 mgm.) were approximately 
the maintenance doses of these drugs. 
Methandrostenolone was given in the full 
anabolic dose ( 10 mgm.). 

Measurement of results. The stand­
ardized methods of five previous series 
were followed in measuring the usual clini­
cal and bacteriologic changes effectcd by 

.3 1.1 12.7 IS.5 

DDS therapy. Hegular dermatologic and 
neurologic examinations of the whole body 
were made every eight weeks and recorded 
on prescribed form s, which included giv­
ing numerical values to infiltration, nodules, 
plaques, anesthesia, etc. Clinical photo­
graphs in color and black and white were 
taken before and after therapy. Each pa­
tient was graded as improved (slight, mod­
erate or marked ), stationary, or worse 
(slight, moderate or marked ) . 

Smears from eight sites (2 ear lobes, 2 
nasal and 4 skin ) were taken and examined 
by the same technicians throughout the 
study. Each smear was given a numerical 
rating: those marked scanty a grade of 1, 
+ a grade of 2, ++ a grade of 3, +++ 
a grade of 4, and ++++ a grade of 5; 
thus the highest score w.as 40, 10 for the 
two nasal and 30 for the six skin sites. Bac-

TABLE 4. Average amounts of drugs prescribed and taken, b!] institution and therap!] 
group. 

Eversley Childs Central Luzon 

Num-
Average amount 

Num _ 
Average amount 

bel' 
in grams 

Per bel' 
in grams 

Per 
of pa- Pre- cent of pa- Pre- cent 

Croup Drugs given tients scribed Taken taken tients scribed Taken taken 
-----

A DDS alone 36 14.00 13.22 94.4 45 13.85 11.34 B1.9 
-- - --~ 

B DDS 35 14.17 13.21 93.2 53 13.93 10.97 7S.S 
+ 

Dexamethasone 0.216 0.203 94.0 0.216 0.173 SO.l 
-- --

C DDS 39 14.04 ]3.17 9.3.8 47 13.7S 10.S9 79.0 
+ 

}.'Iethandrostenolone 1.44 1.36 94.4 1.44 1.14 79.2 
-- - -- --

D DDS 38 14.33 13.26 92 .. 5 5.1 13.79 1] .1S 81.1 
+ 

Mefenamic acid 10S.00 103.15 95.5 108.00 88.23 81.7 
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TABLE 5. Basic clin ical and bacteriologic improvem ent after 24 tceeks of thera py, by 
institution and therapy group. 

Eversley ~hilds I Ccntral Luzon Both institutions 
-

Average Average Average 
percen t- percent- percent-

Per cent age re- Pel' cent age re- Pel' cent age re-
Number c1ini- dudion Number clini- duction Number c1ini- duction 

Therapy of call y im- ill bact. 01' cally im- in bact. of call y im- in bact. 
group patients proved score patients proved score patients proved score 
---

A 36 33.4 16.1 45 35.6 14.6 81 34.6 15.2 
B 35 40.0 20.1 53 41.5 12.7 88 40.9 16.3 
C 39 35.9 11.8 47 29.8 13.8 86 32.6 13.0 
D 38 31.6 18.3 53 32. 1 10.8 91 31.9 13.6 

---- ----
Total 148 35. 1 17. 1 198 34.8 12.9 346 35.0 14.5 
Cli nica l im provement: a ll patients classifi ed as slightl y, modera tely or markedl y improved. 

teriologic improvement was expressed as 
average reductions from the pre therapy 
scores. 

A deta iled study was naturall y made of 
lepra reaction. Patients were examined 
once a week, on the same day, for all pos­
sible signs and symptoms of reaction. A 
numerical rating ( 1+, 2+ or 3+) was giv­
en for the extent or degree of each reac­
tiona I manifestation at each weekly exami­
nation. The findings were recorded on spe­
cial forms which allowed comparisons 
between individuals or in terms of "person­
weeks" of observation. Each patient was 
regarded as attacked by any reactional 

manifestation if found positive in two Or 
more of the 24 weekly examinations. 

The patients were also examined weekl y 
for drug intolerance or side-effects due to 
prolonged medica tion "vith the trial drugs, 
i.e., gas trointes tinal or psychic disturbances, 
moon-face Or edema, undue weight change, 
hypertension, hirsutism, voice change Or 
menstrual irregularity in females, etc. These 
were likewise recorded on special forms. 

RESULTS 

Clinical and bacteriologic changes. 
These are summarized in Table 5 b y insti -

T A BLE 6. Frequency of attacks of erythema nodosum leprosum (EN L) during 24 tceeks 
of therapy,' according to results of weekly examinations, by institution and therapy group . 

Eversley Childs Central Luzon 

Person-weeks Person-weeks 
Patients of observation Patients of observation 

Per Per 
cen t cent 
posi- posi-

Total Per Total tive Total Per Total tive 
in cen t at- in for in cent at- in for 

Therapy group group ~acked" group E NL group tacked" group E NL 
------------------------

A (DDS alone) 36 47.2 857 14. 1 45 60.0 1,065 33.7 
B (DDS + dexamethasone) 35 62.9 831 28.9 53 67.9 1,245 32.4 
C (DDS + methandrostenolone) 39 46.2 924 24.5 47 61.7 1,084 31.9 
D (DDS + mefenamic acid ) .38 44.7 904 30.1 53 73.6 1,229 42. 1 

--_. ------ ---------------
Total 148 50.0 3,516 24.4 198 66.2 4,623 35.2 

.. 
'Each pa tient was considered au acked by ENL, or an y o th er reacti on al manifesta ti on , If (ound posl~I\'e 

fo r th is manifesta tion in two or more of the 24 weekl y exa min ations for signs and symptoms of reaction . 
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TABLE 7. Relative fr equency, dmation and severi ty of attacks of EN L durin g 24 tceeks 
of therapy (and weekly observations), by therapy group, both institutions combined . 
-

Patients attacked "Person-weeks" positive 
during therapy for ENL 

Per cent 3+ 
or more in 

Tota l Average severity" 
patients duration (severe 

T herapy group in group Number Per cent of attacks ENL ) 

A (DDS alone) 8 1 44 54.3 10.9 23.7 
B ( DDS + dexamethasone) 88 58 65.9 ILl 33.4 
C ( DDS + methandrostenolone ) 86 47 54.7 12.2 19.5 
D (DDS + mefenamic acid) 91 

I 

56 61.5 14.1 22.5 

Total 346 205 59.2 12.1 24.8 

-Severity of ENL in terms of the numerical ra t. ings (1 +, 2+ or 3+) for ex tent or degree of one or 
more cl inica l varieties of ENL lesions in the same patient, i.e., the cl assica l pap ulo-nodules or the " multi­
fo rm e" lype, including blebs or bullae, Pll slll leS, ulcera tion , eLC. 

tution and therapy group. No appreciable 
improvement in the lepromatous disease 
was expected after 24 weeks of DDS ther­
apy, even if the trial drugs should prove 
effective in reducing lepra reaction. At 
both institutions, there was recognizable 
clinical improvement in about 35 per cent 
of the patients, with no therapy group 
showing significantly grea ter or lesser 
change than the average for all groups. 
Small average reductions of 17.5 per cent 
(Eversley Childs) and 12.9 per cent (Cen­
tral Luzon ) in total bacteriologic scores 
were noted, also without any definite dif­
ference among therapy groups . None of 
the drugs on trial appeared to have en­
hanced the therapeutic action of DDS after 
24 weeks of treatment. 

Prophylactic effect of trial drugs on 
ENL. As expected, the weekly examina­
tions revealed ENL as the commonest reac­
tional manifes tation in the 356 lepromatous 
patients of this study. ENL was the only 
specifically reactional condition observed 
with enough frequency for an adequate 
comparison of attack rates among therapy 
groups. The occurrence of ENL is shown 
in Table 6 by institution and therapy group, 
both in terms of individuals attacked and 
in the proportions of the weekly observa­
tions that were found positive for this com­
plication. It is obvious from this table that 
none of the h'ial drugs prevented or short­
ened the attacks of ENL in the course of 
24 weeks of regular therapy with DDS at 

either institution. At the Eversley Childs 
Sanitarium, the patients under DDS alone 
even had shorter attacks ( 14.1% of the total 
weekly observa tions) than those under 
DDS + dexamethasone (28.9%), DDS + 
methandrostenolone (24.5%) or DDS + 
mefenamic acid (30.1%). Among the 
greater number of patients at the Cen­
tral Luzon Sanitarium, however, there was 
no appreciable difference between therapy 
groups both as to numbers of persons af­
fected or to "person-w~eks" positive for 
ENL. 

After combination of the findings of both 
institutions, the therapy groups are com­
pared in Table 7 as to average duration and 
relative severity of the attacks of ENL. 
The figures in Table 7 confirm the obvious 
lack of any prophylactic value attributable 
to supplementary therapy with dexametha­
sone, methandrostenolone and mefenamic 
acid in the manner used in this experiment. 
Paradoxically, 58 patients who were given 
1.5 mgm. of dexamethasone daily, together 
with DDS, appeared to have developed 
more severe attacks of ENL (3+ grade, 
33.4%) as compared with those under DDS 
alone (23.7%) or with the average for all 
patients (24.8%) . 

Factors favorin g ENL. In a report based 
on findin gs in the five previous series of 
these studies (\J) , it was noted that during 
treatment, whether with sulfone or non­
sulfone drugs, ENL developed with greater 
frequency and severity among patients in 
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TABLE 8. Comparati ve OCCU1"rence of ENL during the therapy period, for pat ients w ith 
preexisting EN L and those w ithout EN L at the outset, by therapy group, both institu­
tions combined. 

ENL present at outset ENL absent at outset 

Patients Person-weeks Person-weeks 
positive for ENL Patients positive for ENL 

Average 
Average Per cent per Per cen t 

Number Attacked per .3+ or Number Attacked patient 3+ or 
Therapy in during patient more in in d uring ( dura- more in 

group . group therapy (duration) severity group therapy tion ) severity 

A 13 12 ( 92.3%) 16.5 
B 10 10 (100.0 ) 18.9 
C 14 12 ( 85.7 ) 16.6 
D 27 24 ( 88.9 ) 18.9 

Total 64 58 ( 90.6%) 17.9 

whom this complication was already pres­
ent initially than among those in whom it 
was still absent. The occurrence of ENL 
is thus compared by therapy group in 
Table 8 for patients with and without ENL 
at the commencement of therapy. 

Irrespective of the therapy group, more 
than 90 per cent of 64 patients with pre­
existing ENL continued to have recurrences 
of this complication during the therapy 
period. In some contrast, ENL occurred 
in only 52.1 per cent of 282 patients in 
whom it was absent initially. The a ttacks 
were, furthermore, almost twice as long 
( average dura tion 17.9 vs 9.8 weeks ou t of 
24) and many times more severe (3+ grade 
23.7% vs 4. 1%) among those with preexist­
ing ENL. The attack rates shown in Table 
8 leave no further doubt that the three 
trial drugs had no prophylactic effect on 
ENL. 

21.6 68 32 (47. 1%) 8.8 2.8 
47.2 78 48 (61.5% ) 9.5 6.0 
10.8 72 35 (48.6) 10.5 4.3 
22.6 64 32 (50.0 ) 10.5 2.5 

23.7 I 
282 147 (52. 1%) 9.8 4.1 

The results of an attempt to ascertain 
why some lepromatous patients were much 
more susceptible to ENL than the others 
are summarized in Table 9. The findings 
confirm our previous' observation (!)) that 
these patients tended to be more advanced 
clinically ( L3 class 46.9% vs 37.2%), but not 
necessarily more heavily positive (average 
bac teriologic score 30.6 vs 31.5), less border­
line-lepromatous in type ( 1.6% vs 15.2%), 
and with more previous sulfone therapy 
(31.3% vs 19.5%) than the latter. These rela­
tively small differences seem hardly suffi­
cient, however, to account entirely for the 
far greater frequency, duration and sever­
ity of the attacks in patients with preexist­
ing ENL than in those initially without it, 
under egual conditions of therapy. It would 
appear that some lepromatous patients are 
inherently more susceptible to ENL than 
others for still unknown reasons. 

T ABLE 9. Pretherapy characteristics of patients with preexisting ENL and those with­
out ENL at the start of treatment, institutions and therapy groups combined. 

Pretherapy characteristic 

Number of patients 
Average bacteriologic score (8 sites) 
Per cent clinicall y advanced (L3 class) 
Per cent borderline-lepromatous in type 
Per cent wi th prior sulfone therapya 

ENL presen t 
at outset 

64 
30.6 
46.9 

1.6 
31.3 

"All patients with 5 grams or more of total prior DDS therapy. 

E NL absent 
at outset 

282 
3 1.5 
37.2 
15.2 
19.5 
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TAULE 10. N llmbers of patients found positive fo/' variolls signs lind symptom s of lepra 
reaction durin g 24 w eeks of th erapy, lcith th e average duration of each condition , by 
therapy groll p, both institt/tions combined. 

Ther- I Total 

Num ber attacked and average duration ill "person-weeks" of observation 

Conjunc- Acute 
apy pa- tivitis or leprom . Confined in 

group tients ENL Fever Neuritis iritis infiltration infirmary 
---

A 81 44 (10.9) 27 (3.5 ) 14 
n 88 58 (1 1.1 ) 46 (4.8 ) 16 
C 86 47 (12.2 ) 29 (4.0 ) 1.3. 
D 91 56 (14.1 ) 40 (4. 8) 10 

------
Total 346 205 ( 12. 1) 142 ( 4.4) 53 

As stated (Tables 1 and 3), a special 
effort was made to match the therapy 
groups in numher of patients with border­
line-lepromatous lesions, because they were 
possibly less subject to attacks of ENL and 
could differ from more frankly lepromatous 
patients in response to treatment. It is 
shown in Table 9 that only one of 44 such 
patients had preexisting ENL. During the 
therapy period, however, ENL developed 
in 15 (34.9%) of the 43 remaining patients 
of this particular clinical type, as com­
pared to 52.1% for all patients without pre­
existing ENL in the entire study. ENL is 
known to occur, almost diagnostically, onl y 
in patients with lepromatous leprosy. 

Other signs and symptoms of lepra reac­
tion. Table 10 gives the relative occurrence 
of various other reactional or presumably 
reactional complications as compared to 
ENL. The more severe episodes of ENL 
were often accompanied by fever. Fever oc­
curred in 142 or 41.0 per cent of the 346 
patients in the study for an average of 4.4 
person-weeks of observation out of 24. As 
seen in Table 10, fever was even somewhat 
less frequent, and of shorter average dura­
tion, in the patients under DDS alone 
(Group A ) than in those of the other 
groups. 

Painful neuritis was recorded in $3 or 
15 .. 3 per cent of all the patients for an aver­
age duration of 2.8 person-weeks. This 
complica tion was likewise not more fre­
quent (attack ra te 17.3%), nor of longer 
duration ( 1.6 person-weeks ), in the con­
trol group than in all the groups taken to­
gether. 

( 1.6) .5 ( 9.5) 1 ( 4.0 ) 11 (4.3 ) 
(2 .9 ) 10 (5.0 ) 1 (24.0 ) 26 (5. 1 ) 
(4.6 ) 6 (5.5) 1 ( 2.0 ) 14 (5.7) 
( 3.2) 7 (7.0 ) - 16 (4.9 ) 

-
(2.8) 28 ( 6.4 ) 3 ( 10.0) 67 (5. 0) 

Some 8.1 per cent of the patients devel­
oped acute or subacute eye lesions in the 
form of conjunctivitis or iritis, which were 
thought to be of allergic rather th an in­
fectious nature. These presumably reac­
tional eye lesions were also not more fre­
quent in the control group than in the other 
therapy groups. 

Although of doubtful significance, the 
proportions of patients requiring hospitali­
zation and the average periods of bed con­
finement are included in Table 10 as a 
rough index of the severity of the a ttacks 
of lepra reaction. Perhaps purely by 
chance, more patients in Group B (DDS 
+ dexamethasone) were' confined in the 
infirmary for lepra reaction (29.6%) than 
the general average ( 19.4%), although not 
for longer periods (4.3 vs 5.0 person­
weeks ). 

"Acute lepromatous infiltration" is a rare 
comp lication, as judged solely from this 
series. This presumably reactional concH­
tion was recorded in the weekly charts of 
only three of the 346 total patients and 
was preexistent in one patient, in whom it 
persisted throughout 24 weeks of dail y 
treatment with DDS and 1.5 mgm. of dexa­
methasone. One patient in Group A and 
another in Group C appeared to have de­
veloped mild and rela tively short-las ting 
episodes of acute lepromatous inRltra tion 
during the therapy period. 

Rebound effect upon withdrawal of 
dexamethasone. All patients were con­
tinued on routine DDS · therapy after the 
24 weeks of the experiment. As a delayed 
afterthought, the examinations for lepra 
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TABLE 11. Occurrence of ENL during the last 12 weeks of th e th erapy period and the 
first 12 weeks after tcithdrarcal of the trial drugs, by therapy gro llp, s('cond "hatch" pa­
tients of th e Ce ntral Luzon Sanita rium. 

- - -- -- --
Last 12 weeks of therapy 

I F irst 12 weeks after therapy period 

Per cent "person-weeks" Number Per cen t "person-weeks" 
positive for ENL attacked positive for ENL 

---------- -
Total ,Num - For-

Therapy pa- ber at- 1.3-16 17-20 I 21-24 mer New 1-4 .5b 9-12 
group tien ts tacked weeks weeks weeks cases cases weeks weeks weeks 
--- ------ --- --- ---

A. 22 12 31.0 30.7 2.5.3 10 2 28.7 39.1 36.0 
B 27 14 34.9 .32.4 29.6 12 7 61.9 43.2 32.:3 
C 24 ]2 34.4 30.4 30.5 10 2 43.0 3.5 .0 29.1 
D 27 18 50.9 52.8 47.7 18 5 .52.4 egA 65.6 
-- ------ ------ -- -- -

rotal 95 56 38.8 37.1 .33.8 50 ] 6 47. 1 c16.8 40.7 

reaction were continued for 12 additional 
weeks, although only with the last of two 
"batches" of patients assembled in one in­
stitution, Central Luzon. The purpose was 
to ascertain any consequences of withdraw­
al of the trial drugs , particularly dexametha­
sone. The limited data in Table 11 com­
pare the therapy groups as to occurrence of 
ENL during the las t 12 weeks of treatment 
with the trial drugs and the 12 weeks im­
mediately followin g, but only in some 27 
per cent of the total patients. 

The limited attack rates in Table 11 
more than suggest a rebound effect on 
ENL upon the discontinuance of dexameth­
asone. During the last four weeks of daily 
therapy with 1.5 mgm. of dexamethasone, 

-- -

29.3 per cent of the weekl y observations 
in Group B were positive for ENL. This 
complica tion more than doubled within 
the first four weeks after withdrawal of the 
corticos teroid . No such increase was oh ­
served in the other therapy groups. ENL 
was absent in 13 patients of Group B dur­
ing the last 12 weeks of the therapy period. 
but suddenly cropped up in seven within 
12 days after stopping dexamethasone, a 
happening not observed in the othel 
groups. There were five new posttherapy 
cases of ENL in Group D , but four oc­
curred more than four weeks after mefena­
mic acid was discontinued . 

The patien ts of Group D in Table 11 had 
more ENL throughout both the therapy 

TABLE 12. Changes in weight of patients aft ~r 24 weeks of sUJ1p7em ental'/j treatment w ith 
m ethandrosten070ne, compared to weight in other thempy groups, both institutions 
combined. 

Percentages of various changes in weight 
Nnm - Cain (Ibs. ) Loss ( Ibs.) 
ber of Plus or --

pa- minus 
Therapy group tients 11 over 7 to 10 3 to 6 2 lbs. 3 to 6 7 to 10 11 over 

---
A. (DDS alone) 81 6.2 9.9 19.7 27.2 24.7 11.1 1.2 
B. ( DDS + 88 2.3 9.1 25.0 28.4 15.9 17.0 2.3 

dexamethasone) 
D. (DDS + 91 2.2 5 .. 5 17.6 44.0 20.9 7.7 2.2 

mefenamic acid) 

Croups A, Band D 260 3.4 8. ] 20.8 33.5 20.4 11.9 ( 1.9 
---86\ -

C.( DDS + 14.0 11.6 27.9 30.2 9.3 3.5 3.5 
methandrostenolone) 
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and posttherapy periods than the others, 
including those of Group B. The probable 
explanation is that as a result of chance, 13 
of the 27 patients in Group D happened 
to be of the innately hypersusceptible type 
with preexisting ENL. There were only 
seven such patients in 22 of Group A, eight 
in 27 of Group B and five in 24 of Group C. 

Anabolic action of methandrostenolone. 
The anabolic steroid was given in the stand­
ard full dose (10 mgm. ) for 24 weeks. The 
general anabolic effect on the lepromatous 
patients of this study is assessed in Table 
12, which compares body-weight changes 
among therapy groups. Of 86 patients 
trea ted with methandrostenolone, 53 .. 5 per 
cent gained three or more pounds and 25.6 
per cent gained seven to 14 pounds, com­
pared to 32.3 per cent and 11.6 per cent. 
respectively, in 260 patients of Groups A, 
Band D combined. The differences in favor 
of Group C are significant in a statistical 
sense, as evidenced by chi-square values 
of 12.4 and 10.0, respectively. Despite 
methandrostenolone therapy, 16.3 per cent 
of the patients in Group C lost three or 
more pounds in weight and 7.0 per cent 
lost seven to 14 pounds, but the correspond­
ingly larger proportions of weight loss were 
32.3 per cent and 13.8 per cent in the 
260 other patients. Supplementary treat­
ment with the anabolic steroid was thus 
of benefit to the lepromatous patients, even 
if it fail ed to reduce lepra reaction. 

Lepromatous patients are subject to large 
fluctuations in body weight, as judged 
from the data in Table 12. These were often 
associated with prolonged or severe lepra 
reaction with attendant fever, malaise, loss 
of appetite and general worsening of the 
underlying lepromatous disease. Many pa­
tients who lost seven or more pounds dur­
ing the therapy period suffered from severe 
ENL, and those gaining seven or more 
pounds tended to have recovered from 
attacks of severe reaction. 

Drug intolerance or side-effects. None 
was recorded in the weekly charts of the 
346 patients in the four therapy groups, 
except for one case of "moon-face" amon g 
88 patients treated with DDS and 1.5 mgm. 
of dexamethasone. The latter became evi­
dent after 14 weeks, but disappeared upon 

wi thdrawal of the corticosteroid . No side­
effects of androgenic nature were noted in 
22 female patients treated with 10 mgm. ot 
methandrostenolone for 24 weeks. There 
were also no signs of intolerance to mefena­
mic acid, which was given to 91 patients in 
a dose of 750 mgm. daily for 24 weeks in 
addition to regular DDS therapy. 

SUMMARY 

In a double-blind study conducted in 
duplicate at two Philippine leprosaria, 346 
lepromatous patients divided into four 
matched groups were treated for 24 weeks 
with (A) DDS alone, ( B ) DDS + dex­
amethasone, (C) DDS + methandrosteno­
lone and (D ) DDS + mefenamic acid, to 
determine whether these drugs could pre­
vent or reduce lepra reaction and thus 
increase the therapeutic action of DDS. 

The maximum daily DDS dose (2.5 mgm. 
per kgm. of body weight) was reached after 
eight weeks. Daily doses of the trial drugs 
were: dexamethasone 1.5 mgm., methan­
drostenolone 10 mgm., and mefenamic acid 
750 mgm. No treatment was given on Sun­
days. Average proportiO)lS taken of the 
total prescribed drugs were approximately 
94 per cent for patients at Eversley Childs 
and 80 per cent for those at Central Luzon. 

After 24 weeks of therapy, 35 per cent of 
the patients in both institutions were re­
garded as clinically improved and there 
was an average reduction of 14.5 per cent 
in total bacteriologic scores, without any 
significant difference in r avor of any ther­
apy group. 

No reduction was observed in the fre­
quency, duration of severity of ENL or 
any other reactional mafiTfestation in the 
patients under supplementary therapy for 
24 weeks with dexamethasone, methandro­
stenolone or mefenamic acid as compared 
with manifestations in patients under DDS 
therapy alone. 

Treatment with methandrostenolone rf' ­

suIted in a moderately appreciable increase 
in body weight of the lepromatous patients 
in Group C over those of the other therapy 
groups. 
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Except for one temporary instance of 
moon-face, there were no signs of intoler­
ance or side-effects attributable to DDS 
and supplementary therapy wi th dexameth­
asone, methandros tenolone or mefenamic 
acid in this study. 

RESUMEN 

En un es tudio doble ciego concluciclo en 
forma c1uplicada en dos leprosarios en Fili· 
p inas, 346 pacientes lepromatosos c1iviclidos 
en cuatro grupos semejantes fueron tratados 
durante 24 semanas con (A) DDS solo, 
IB) DDS + dexamethasona, (C) DDS + 
methanclrostenolone y (D) DDS + acido 
mefemlmico, para determinar si estas drogas 
podrian prevenir 0 reclucir la reaccion leprosa 
y esta forma aumentar la acdon therapelltica 
c1e DDS. 

La maximum dosis diaria de DDS (2 . .5 
mgm. por kgm. de peso corporal) fue alcan· 
zacla al termino de ocho semanas. Las dosis 
c1iarias de las c1rogas de ensayo fueron : dex­
amethasona 1.5 mgm ., methandrostenolone 10 
mgm. , y addo mefen amico 750 mgm. No se 
trato a los enfermos en Domingos. La pro­
pordon promedia que se tomo del total de 
drogas prescritas fue aproximadamente 94% en 
los pacientes de Eversley Childs y 80% para 
aquellos en Central Luzon. 

Despues de 24 semanas de tratamiento, 35% 
de los enfermos en ambas instituciones se 
consideraron como clinicamente mejorados y 
hubo una reduccion promedio de 14.5% en los 
resultados bacteriologicos totales, sin ninguna 
diferencia sign ificativa en favor de ninguno 
de los grupos therapeuticos. 

No se observo disminucion en la frecuencia, 
c1uracion de la severicl ad de ENL 0 de cua l­
quiera otra manifestacion reaccional en Ls 
enfermos bajo tratamiento suplementario por 
24 semanas con dexamethasona, methandro­
stenolone 0 acido mefemlmico comparados con 
manifes taciones en enfennos tratados sola­
mente con DDS. 

El tratamiento con methandrostenolone re­
sulto en un aumento moderadamente apreci­
able del peso corporal de los enfermos lepro­
matosos del Crupo C sobre aquellos enfermos 
de los otros grupos de tratamiento. 

Excepto por un momenta transistorio de 
edema (moon face), no hubo signos de intol­
erancia 0 manifes taciones colaterales a trib· 
uibles al DDS y tratamiento suplementario 
con dexamethasona, methandrostenolone 0 
acido m~f~n~mi90 ~n ~st~ ~s~1Jdi o, 

RESUME 
Dans une etude menee par 1a methode du 

c10uble incognito, et repetee dans deux lcp­
roseries des Philippines, 346 malades lepro­
mateux ont ete separes en quatre groupes 
presentant les memes caracteristiques. Ces 
malades ont etc traites pendant 24 semaines 
avec: (A) de la DDS seulement, (B) de Ja 
DDS et de la dexamethasone, (C) de la DDS 
et du methand rostenolone, (D ) de 1a DDS et 
de l'acide mefenamique. Cette etude ava it pour 
but de determiner si ces medicants pouvaient 
prevenir ou reduire la reaction lepreuse et, 
des lors, accroltre f action therapeutique de la 
DDS. 

La dose quotidienne max ima de DDS, soit 
2.5 mgm . par kiJogramme de poids, a ete at­
tiente apres huit semaines. Les doses quotidi. 
ennes des medicaments experimentes ont ete : 
dexamethasone 1.5 mgm ., methandrostenolone 
10 mgm ., et acicle mefenamique 750 mgm. 
Aucun traitement n'a ete admin istre de di­
manche. La proportion moyenne prise pour 
chacun des medicaments prescrits a ete ap­
proximativement de 94% chez les malades de 
Eversley Childs de 80% pour ceux de Central 
Luzon . 

Apres 24 semaines de traitement, 35% des 
malades dans les deux institutions ont ete con­
sideres comme ameliores cliniquement. II s'est 
produit une diminution moyenne de 14.5% 
dans les indices bacteriologiques totaux sans 
qu' on puisse mettre en evidence aucune dif­
ference significative en faveur de l'un ou 
l'autre des groupes therapeutiques. 

Chez les malades recevant un traitement ad­
ditionnel de 24 semaines avec la dexameth­
asone, la methandrostenolone ou l'acide mefe­
namique, il n'a ete observe aucune diminution 
clans la frequence, la duree ou la gravite de 
l'ENL ou d'aucune autre manifestation re­
action nelle, lorsqu'on les comparait avec les 
manifes tations survenues chez Jes malades 
auxquels la therapeutique par la DDS seule 
etait prescrite. 

Le traitement avec la methandrostenolone a 
entraine une augmentation moderee, mais ap­
preciable, du poids corporel chez les malades 
lepromatellx du groupe C, par rapport a ceux 
affectes aux autres groupes therapeutiques. 

A part un exemple de faci es luna ire tem­
poraire, il ne s'est prodllit aucun signe d'in­
tolerance ou aucun effet secondaire attribu­
able a la DDS ou a la therapeutique addi­
tionnel1e par la dexamethasone, la methan­
drostenolone ou l'acide mefenamique utilises 
dilll ~ ~ette etude, 
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