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The Relapse Rate in MB Leprosy Patients Treated with

2-Years of WHO-MDT is Not Low1

Robert H. Gelber, Ma. Victoria F. Balagon, and Roland V. Cellona2

ABSTRACT
A group of multibacillary patients is clearly at high risk for relapse following 2-yr WHO-

MDT. Relapse is largely confined to BL or LL patients with a high BI initially, and occurs
long after the discontinuation of therapy. This important group of patients at risk for treat-
ment failure presents several important issues: the need to identify those at risk and the op-
erational requirements needed for their long term follow-up. Also, this group of patients
might well benefit from an alternative antimicrobial regimen from the outset, as well as upon
relapse.

RÉSUMÉ
En conclusion, il y a clairement un groupe de patients multibacillaires présentant un fort

risque de rechute après le traitement polychimiothérapeutique (PCT) de 2 ans qui est recom-
mandé par l’Or ganisation Mondiale de la Santé (OMS). Ces rechutes sont lar gement re-
streintes aux patients lépromateux borderline et polaires avec un index bactérien élevé et se
produisent bien après l’arrêt du traitement. Ce groupe important à fort risque d’échec
thérapeutique soulève plusieurs questions sur le besoin d’identifier de façon prospective ces
patients à risque, ainsi que sur les pré-requis opérationnels pour leur suivi à long terme. De
plus, ce groupe de patients du début jusqu’à la rechute pourrait bien gagner à bénéficier d’un
traitement antimicrobien différent du PCT de l’OMS.

RESUMEN
En conclusión, hay claramente un grupo de pacientes multibacilares que tienen un alto

riesgo de recaída al completar la poli-quimioterapia (PQT) de 2 años recomendada por la
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The World Health Or ganization (WHO)
recently declared that relapse after Multi-
Drug Therapy (MDT) was “low” ( 44). This
has not been our ( 3) experience with 2-yr
MDT in multibacillary (MB) leprosy , nor
that of two other groups (17, 24), especially in
those with an initially high bacteriologic in-
dex (BI). We recently reported that in MB
patients followed up by our physician staf f
for 12 or more years after the completion of
2-yr MDT (3), 13 (9%) of 142 relapsed both
clinically and bacteriologically, and in those
MB patients with an initial BI of ≥2.7, 13 of
98 patients (13%) relapsed. Since that study
was completed, 4 more relapses in that co-
hort have been confirmed, resulting in a
present relapse rate of 16% (17 relapses in
106 patients). Also, in patients treated with
2 yr WHO-MDT, the Marchoux Study
Group (Mali) (24) reported after a mean fol-
low-up of just 5 yrs that both clinical and
bacteriological relapse occurred in 20%
(7/35) of MB patients, and 39% (7/18) with
a pre-treatment BI ≥4+. Furthermore, in
Agra, India (17), after 2 yr WHO-MDT and
a mean follow-up of 4 yrs, bacteriologic re-
lapse was detected in 7% (20/260) of MB
patients and in 17% (18/107) of those with
a pre-treatment BI greater ≥4+.

There is certainly contradictory data
demonstrating that relapse rates following
2-yr WHO-MDT for MB leprosy is low 
(1, 5, 10, 27, 35, 36, 45). However, these studies are
wanting on several grounds, particularly ,
that data was either based on question-
naires, a short duration of follow-up, or a
low percentage of patients with a high bac-
terial burden. A very recent study from Ka-
rigiri, India ( 31) in smear positive MB pa-
tients followed up for 16.4 ± 1.8 yrs also
showed a low relapse rate (2 of 84; 2%) in
MB patients, but that study admittedly had
features that would prejudice towards that
outcome: only 12% of those patients had an
initial BI ≥3+; approximately half of the

MB patients put on therapy could not be
followed up; these patients had a signifi-
cantly greater percentage of borderline lep-
romatous (BL) and LL patients, and a
higher initial BI; many of these patients had
received prior dapsone monotherapy , and
more than half of the patients received more
than 2 yrs of MDT , being treated until
smear negativity. Nonetheless, in that study,
20% of patients with a BI ≥3+ relapsed.

Cebu relapse experience. In Cebu, our
relapse definition required both new skin le-
sions and increased BI of 2+ in one or more
smear sites than had been found on the last
such evaluation. Our MB relapse experi-
ence after 2-yr WHO-MDT of 22 cases
(some followed in the field) comprises the
largest such group detected to date and the
longest duration of follow-up in patients
with an initially high BI. The experience re-
veals several clinical features.

Characteristics of lesions on r elapses.
Relapsed patients commonly present new
lesions of the maculo-papular type and
some localized infiltration on the body and
extremities. Most localized infiltration,
however, arose at old af fected areas that
had already subsided. A few plaques and
nodules presented as new lesions. The le-
sions presented by the 22 relapsed patients
are summarized in Table 1.

In all but 1 of our relapses, the BI had
been 0 at 6 smear sites at the examination
prior to relapse detection, indicating that
these are indeed relapsed cases rather than
treatment failures. The BI at the highest re-
lapse site was generally high: 5+ (17), 4+
(3), 3+ (1) and 2+ (1). Also, very frequently,
the earlobes were involved and infiltrated,
with positive smears. Of the 22 relapsed pa-
tients, 12 (54.5%) had involvement of both
earlobes with positive smears. An addi-
tional 5 patients (22.7%) had positive
smears of 1 earlobe only. Involvement of 1
or both earlobes together were found in 17

Organización Mundial de la Salud. La recaída está claramente confinada a los pacientes con
lepra lepromatosa subpolar y lepromatosa polar, con un alto índice bacteriano, y ocurre mu-
cho tiempo después de haber suspendido la terapia. Este importante grupo de pacientes en
riesgo por falla en el tratamiento, requiere mayor atención. Se subraya la necesidad de iden-
tificar a lo pacientes en riesgo y la necesidad de implementar las medidas operacionales
necesarias para su seguimiento a largo plazo. También se señala que este grupo de pacientes
podría beneficiarse de un régimen antimicrobiano alternativo al terminar la PQT , antes de
que ocurra la recaída.
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of the 22 relapsed patients (77.3%). Thus,
in addition to new skin lesions, more than
three quarters of our relapses developed
bacteriologic relapse in one or both ear-
lobes.

Leprosy type and initial BI. All of the 22
relapsed patients were found to be clinically
and histopathologically BL (10) or LL (12),
in equal porportion to that found at the start
of treatment. This implies that the risk of re-
lapse is the same in BLand LL. No relapses
were found in any of the borderline tuber-
culoid (BT) or borderline borderline (BB)
patients followed up by physicians in this
cohort.

Years elapsed after MDT when relapses
occurred. The earliest of all relapses was
detected 6 yrs after the completion of MDT.
We found that the risk of relapse is nearly
twice as much 10 yrs after treatment than
prior to that time. This experience is sum-
marized in Table 2.

Sex and age. The male to female ratio of
the study population of MB patients was
roughly 3:1. Of the 22 relapsed cases, 19
were males and 3 females, or a ratio of
roughly 6:1. Though not statistically signif-
icant (p = 0.13), this suggests that males
may have as much as two times the risk of
relapse compared to females.

The age of the 22 relapsed patients
ranged from 9 to 55 yrs at the start of treat-
ment. We found a more or less equal propor-
tion of relapses in patients initially treated in
the young age group, 9 to 20 yrs old (8),
middle age, 21 to 33 yrs old (7). This sug-
gests that the risk of relapse is the same for
leprosy patients independent of age.

BI after 2-Year WHO-MDT. Of the 22 re-
lapses, 9 patients (roughly 41%) had already
achieved negative smears after the 2-yr
WHO-MDT treatment. This finding indi-

cates that a negative smear after the end of
treatment does not guarantee against future
relapse.

However, all but one of the patients in the
study eventually had negative smears in the
5 yrs after the end of treatment. In other
words, almost all the relapsed patients
passed through a period of negative smears
before relapsing.

Effects of steroids on relapses. Of the 268
MB patients who were treated with the 2-yr
WHO-MDT by the Cebu Skin Clinic (many
with a follow-up of less than 12 yrs), 149
were given steroids because of lepra reac-
tions, while 119 were not.

• Of the 149 given steroids, 9 relapsed
(roughly 6.0%)

• Of the 119 with no steroids, 8 relapsed
(roughly 6.7%)

The risk of relapse therefore appears to be
the same for those given steroids during
treatment and those that were not.

M. leprae sensitivity . The or ganisms
taken from the biopsies of 16 clinically re-
lapsed patients grew in the groups of mice
not given any anti-leprosy drugs, confirm-
ing their viability and proof of relapse,
while the results of 6 others are still pend-
ing. All of the or ganisms from the 16 pa-
tients did not grow in the groups of mice

TABLE 1. The lesions presented by the 22 relapsed patients.

a. Macules, papules, localized infiltration Found in 6 relapses
b. Papules, localized infiltration Found in 2 relapses
c. Plagues only Found in 1 relapse
d. Macules, nodules Found in 1 relapse
e. Macules, papules Found in 2 relapses
f. Nodules, localized infiltration Found in 2 relapses
g. Localized infiltration Found in 3 relapses
h. Macules, localized infiltration Found in 3 relapses
i. Erythematous infiltration Found in 2 relapses

TABLE 2. Years elapsed after MDTwhen
relapses occurred.

Less than 5 years after 
the end of treatment None relapsed

6 to 9 years after 
end of treatment 8 patients relapsed

10 years and above 
after treatment 14 patients relapsed



496 International Journal of Leprosy 2004

given rifampicin in their diets and clofaz-
imine by gastric gavage. Two patients had
organisms that grew in the groups of mice
given the lowest concentration of dapsone
(0.0001%) but not higher concentrations
(“partially resistant”), and 1 patient har-
bored M. leprae that grew in mice fed
0.01% dapsone diet (“fully resistant.”)
These 2 patients are therefore mildly resis-
tant to dapsone. It is noteworthy that Mat-
suoka has found no genetic mutation to-
wards dapsone resistance in any of our 16
relapsed patients (personal communica-
tion). This discrepancy between that analy-
sis and the results in the mouse footpad re-
quires our further study. In any event, MDT
does not appear to result in drug resistant
relapse, nor , in particular , multidrug-
resistant relapse.

IMPLICATIONS
Our relapse experience is particularly

noteworthy in that all of our relapses oc-
curred in BL or LL patients, and all but 1
relapse was found in patients with a pre-
treatment BI ≥2.7 ( 3). In Mali ( 24) and in
Agra, India (17), 25 of the 27 relapses (93%)
occurred in patients with a pre-treatment BI
≥4+. In Karigiri, India (31) the two relapsed
patients were among the 12% of those in
that trial with an initial B.I. ≥3+, having a
B.I. of 3.0 and 3.5. Thus, in all four studies
a high initial BI was found to be a signifi-
cant risk factor for subsequent relapse. Un-
til the last decade, skin smears and the im-
portance of precise clinical and pathologic
classification across the leprosy spectrum
were viewed as critical tools for choosing
the appropriate regimen of treatment, as
well as to predict response to therapy and
subsequent reactional states. Today skin
biopsy is practiced in a small minority of
endemic locales, and an even smaller pro-
portion of those where it is done are experi-
enced with the interpretative skills required
for placing a patient in the proper patho-
logic designation. Also, skill at skin smears
has waned to the point that it has been
found inaccurate in most locales, such that
the WHO (46) no longer advocates its use in
classifying patients as MB or PB. This dis-
tinction is now determined simply by
counting the number of skin lesions, MB
being 5 or more and PB being less. Such an
approach is especially wanting and hard to

support insofar as BLleprosy can often pre-
sent with less than 5 skin lesions and at
times but 1. Of utmost relevance to the lost
use of skin biopsies and skin smears is that
without them identification of those MB pa-
tients at high risk for relapse is lar gely un-
available worldwide.

Another observation from our relapse ex-
perience in the Philippines is that MB re-
lapse occurs long after the discontinuation
of 2-yr WHO-MDT. Of our 22 relapses, the
first was detected 6 yrs after the discontinu-
ation of therapy, and 14 were found 10 or
more years after therapy ended. A similar
experience was reported by Pattyn (32) after
a 6 week intensive quadruple regimen (ri-
fampin, ofloxacin, dapsone, and minocy-
cline), wherein relapses were first detected
at 6 yrs with a doubling in years 8 and 9.
The Marchoux Study Group (24) found that
MB relapse after 2-yr WHO-MDT occurred
at a mean of 6 ±1.5 yrs after the completion
of therapy, while in Agra, India (17), where
relapses were defined on bacteriologic
grounds about 30% of the time without
concommittant clinical manifestations, the
average time to relapse was 4 yrs. Also in
Agra, relapses were significantly higher in
those MB patients followed up greater than
4 yrs than in those followed up for a lesser
duration (17). Finally, in Karigiri, India, the
two relapses detected were found 14 and 15
yrs after the completion of therapy ( 31).
These experiences of late relapse following
treatment for MB leprosy are in sharp con-
trast to the experience with short-course
therapy for pulmonary tuberculosis,
wherein 90 of relapses occur within the first
year post-therapy . This has operationally
led to the general policy of follow-up for
patients with active pulmonary tuberculosis
in the United States to be completed 1 yr af-
ter discontinuation of therapy. In any event,
after the completion of WHO-MDT, there is
currently no recommendation for follow-up
at all and certainly not for the decade or
longer needed to detect clinical and bacteri-
ologic relapse (46). Perhaps the dramatically
longer relapse interval in MB leprosy , as
compared to pulmonary tuberculosis, is a re-
flection of the relative doubling time of the
different mycobacteria, i.e., one day for M.
tuberculosis and 14 days for M. leprae. An-
other possible factor is the higher bacterial
load that may need to be attained in leprosy
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prior to the development of signs and symp-
toms.

In many control programs today , once
MDT is concluded for leprosy a patient is
no longer considered a case and follow-up
is not mandated. Thus, relapses in leprosy
are largely left to self-referral and not to ac-
tive and organized interventional follow-up
by the health services. This, coupled with
the long interval between the completion of
MDT and the appearance of relapse, will
likely result in a delay of relapse diagnosis
and an increased rate of relapse morbidity .
This potential is further heightened by our
observations that relapse frequency in the
Philippines was found to be lower (3%)
when patient follow-up was conducted by
even well-trained and experienced leprosy
health workers rather than our physician
staff (3). Worldwide relapse detection is fur-
ther compounded when that diagnosis, is
left to the general health services, which is
now lar gely becoming the case. Fortu-
nately, in our relapse cases, relapse was not
associated with neurologic deterioration.
Perhaps this salutary result was in part a
function of prolonged, active, annual follow-
up and by trained leprologists. Neither of
these conditions are reasonable expectations
in most endemic locales today , thereby
again increasing thepotential risk of seri-
ously delaying the diagnosis and the further
possibility of increasing the risk of associ-
ated increasing peripheral neuropathy.

The relapse rate we and two other groups
have noted is clearly high and would be
considered unacceptably so in the treatment
of pulmonary tuberculosis, where regimens
which result in relapse rates greater than
5% have been rejected as unacceptable ( 2).
Though there are no significant data on re-
lapse following the current WHO recom-
mended 1 yr (46) or 6 month MDTtrials (43),
there is little doubt that therapy for such
short durations would result in relapse rates
at least as high as 2-yr MDT . These regi-
mens are therefore clearly dif ficult to sup-
port. Importantly, because the planned fol-
low-up duration of the current WHO 6
month MDT (43) is only 5 yrs, a period
shorter than our earliest relapse following
2-yr MDT, the follow-up in that study re-
quires expansion to at least 15 yrs if mean-
ingful data on relapse rates are to be ob-
tained. Furthermore, we (unpublished) have

found that both Type 1 and Type 2 lepra re-
actions, occur in a significantly lar ger per-
centage of patients, with greater frequency
and for longer duration following 1-yr
MDT as opposed to 2-yr MDT. This impor-
tant additional morbidity and particularly
its propensity for increased nerve function
impairment provides additional evidence to
reject 1-yr MDT for MB patients.

The issue of whether relapses in leprosy
are due to reactivation of persisting or gan-
isms or to reinfection is unresolved to date.
In fact, lepromatous patients regularly har-
bor viable persistent M. leprae following
prolonged chemotherapy, in over half of pa-
tients treated with 10 or more years of dap-
sone (41) or 5 yrs of rifampin ( 42). In tuber-
culosis the technology to distinguish strain
variability has been available now for sev-
eral years; while the bulk of tuberculosis re-
lapse in the inmunocompenent host has
been established to be due to reactivation,
there is a considerable percentage of re-
lapses in AIDS patients that are, in fact, re-
infection (40). In this regard, it is noteworthy
that while BL patients may gain specific M.
leprae immune-reactivity after ef fective
chemotherapy, LL patients remain aner gic
(6). It is only now in leprosy that genetic
polymorphisms amongst M. leprae strains
have been detected (18, 19, 28, 39), and we cur-
rently examining this issue. If leprosy re-
lapse is, in fact, reactivation, reinfection, or
at times both, data on this issue should be
soon available.

ALTERNATIVES TO 2-YEAR
WHO-MDT FOR MB LEPROSY

Considerations for improving 2-yr WHO-
MDT include: (i) extending the duration of
MDT and/or adding an initial intensive
phase of bactericidal therapy, (ii) the use of
combinations of newer and more bacterici-
dal drugs, and (iii) life-long therapy.

(i) In several locales, the duration of
MDT has been extended and/or combined
with the incorporation of an earlier , more
intensive regimen and with improved re-
lapse rates. In Agra (17), when patients with
a pre-treatment BI of 4+ or greater were
treated with 2-yr WHO-MDT a relapse rate
of 17% was obtained, while when MDT
was extended to smear negativity (on aver-
age 5 yrs) the relapse rate was reduced to
4%. In Malaysia, since 1986 the standard
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regimen for MB leprosy has been initial
hospitalization with daily observed therapy
(including dapsone, clofazimine, rifampin)
for 1 month, followed by WHO-MDT for 5
yrs. On this regimen, no relapses have been
found in several hundred patients (personal
communication, Majid, Azmon). In Bhutan,
where many patients had been on dapsone
monotherapy (some for prolonged times),
patients were hospitalized and given daily
dapsone and rifampin for 1 month, fol-
lowed by dapsone alone for 1 yr . Unfortu-
nately, follow-up of this experience is cur-
rently unavailable. In the early 1990s, the
WHO embarked on a blinded comparative
multi-centered trial of 4 regimens: (i) Daily
rifampin and ofloxacin for one month, (ii)
Regimen 1 follow ed by standard 1-yr
WHO-MDT, (iii) 1-yr WHO-MDT, and (iv)
2-yr WHO-MDT. In Cebu, several early re-
lapses were observed at one of the trial
sites, particularly with Regimen 1. At least
in Cebu, the 189 patients from that study
have been on active annual follow-up for a
long enough period that meaningful com-
parative relapse rates might become avail-
able. However, the WHO has not chosen to
break the treatment code for late relapses in
this study, making it impossible to deter-
mine the relative efficacy of the four treat-
ment regimens, and it is not supporting the
follow-up.

(ii) To date, only rifampin, dapsone, and
clofazimine, the 3 components of WHO-
MDT, have been utilized to any consider-
able extent to treat leprosy. Of these 3 anti-
microbials, only rifampin has proved
bactericidal in leprosy patients ( 34, 38). On
the other hand, agents from 3 other classes
of antimicrobials, tetracyclines (minocy-
cline) ( 7, 1 1, 14, 25, 26 ), macrolides (clarith-
romycin) (4, 9, 15, 25, 26), and fluoroquinolones
(pefloxacin and ofloxacin) ( 8, 20, 21, 22, 30 ) are
bactericidal for M. leprae both in mice and
leprosy patients. Though the WHO (46) has
advocated single doses of rifampin,
ofloxacin, and minocycline (ROM) for PB
leprosy, and this has appeared ef fective in
those with single lesions ( 23), combinations
of these newer agents with rifampin in lep-
rosy patients have not been tested to any
considerable extent, and none with long
term follow-up. Though Pattyn reported his
previously described 4-drug regimen, 20%
of patients relapsed ( 32). However, in that

trial the duration of therapy was only 6
weeks and the regimen might have proved
superior had it been maintained for a longer
duration.

In the mouse model, there have been few
studies comparing combinations of antimi-
crobials (37). One study (16) found that 2 and
3 drug combinations were generally additive
or synergistic. Studies of regimens in the im-
munosuppressed, neonatally-thymectomized
Lewis rat (NTLR) (12) appeared to be partic-
ularly useful in predicting which combina-
tions might be especially ef fective in pre-
venting relapse in MB patients. Heavily
infected NTLR were treated with various
antimicrobial combinations and evaluated
for the presence of any persisting viable M.
leprae one year after the completion of ther-
apy by subsequent inoculation of both mice
and NTLR. Several anti-microbial combi-
nations appeared particularly effective, but
only rifampin plus minocycline uniformly
killed all M. leprae. Perhaps this combina-
tion deserves special attention.

(iii) Lifelong therapy for MB leprosy ,
principally dapsone monotherapy, was the
norm and was highly successful for most of
the latter half of the 20th Century. On dap-
sone monotherapy skin lesions resolved,
neurologic deterioration ceased, patients
became bacteriological negative and re-
lapse, principally from dapsone-resistance
organisms, was rare (2.5%) (13, 29). Dapsone
monotherapy, moreover , is both inexpen-
sive and has few side-effects, especially af-
ter the first few months of treatment. In cer-
tain locales drug supplies and long-term
compliance are significant issues, but many
patients, especially in the developed world,
are on life-long medication for such things
as diabetes mellitus hypertension, stroke
prevention, hypercholesterolemia, gout, etc.,
wherein single daily doses of medication
are found generally acceptable and ordinar-
ily maintained. Why not consider lifelong
therapy for a subset of MB patients?
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