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Operational Aspects of Multidrug Therapy*

Since the Leprosy Study Group of the
World Health Organization (WHO) made
its recommendation in 1981' in many lep-
rosy control programs multidrug therapy
(MDT) has been implemented. 24 The con-
cept ofand the need for the use ofcombincd
chcmothcrapy for leprosy has been widely
accepted.

During this Congress several papers will
be presented about the results of MDT. I
hope that today we will discuss not only the
successes but also the problems which are
faced with MDT, especially under field con-
ditions. in my presentation I do not aim at
being complete. 1 will concentrate on those
aspects which, in my opinion, are of much
importance for the planning and imple-
mentation of MDT and for its success.

Multidrug regimens
In many programs the regimens which

have been rccommcndcd by the WHO Study
Group have been introduced. 2-" In some
countries, these regimens were modilied and
especially an initial phase of daily rifampin
for multibacillary (MB) patients was intro-
duced. 2-5 It has not been shown whether this
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increases therapeutic efftcacy. 4 '' In a few
countries treatment regimens which include
a thioamide, especially in the combination
preparation which is known as "Isoprodi-
an." were implemented. 2 ' 6 8-1" There is quite
some concern about li ver toxicity in pa-
tients who are given a thioamide and rifam-
pin simultaneously. Liver toxicity is re-
ported as rangirg fronm 0% to over
20%.-. 8 . 'u "' Another disadvantage of regi-
mens which include a thioamide is that they
are substantially mote expensive than those
recommended by the WHO Study Group. ' 7

A disadvantage of '.he WHO regímen for
MB patients is the discoloration of the
skin.'- ' `' In some comeu sities this is not
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acceptable.'s In this presentation I will
mainly focus on the operational aspects of
the regimens recommendcd by the WHO
Study Group.

Pace of MDT implementation
The pace of implcmcntation of MDT is

reported as being slow. 3 By early 1988 al-
most 1.6 million patients, 31.6%ofjust over
5 million registered patients, were on
MDT.'`' The Table (p. 551) shows that in
the South East Asian rcgion, which has the
highest number of registered patients, 39.1%
of the patients were on MDT. This is the
highest percentage of ali six regions. In the
African region, with the second highest
number of registered leprosy patients, only
8.2% of the patients were on MDT. So far
most of the progress has been made in non-
integrated and partially integrated leprosy
control programs.

Advantages of MDT
Because of the threat of a further increase

in the prevalence ofdapsone resistance, there
is an urgent need for implementation of
MDT in ali leprosy-endemic countries.' - ' A
great advantage of MDT, particularly for
the field situation, is the limited duration
of treatment. In the days when dapsone was
the only drug available for routine treat-
ment, we faced the problem of premature
cessation of treatment by a substantial pro-
portion of the patients. Other advantages of
MDT are that the regimens have proven to
be effective and well tolerated.' -4 ' 7 . 20 . 2 ' The
threat posed by dapsone resistance and the
severa' advantagcs of MDT should moti-
vate and challenge managers of leprosy con-
trol programs where MDT has not yet been

18 Cruz, D. M. The future of leprosy in the Domin-
ican Republic: experience with multidrug therapy. Lepr.
Rcv. 57 Suppl. 3 (1986) 127-133.

14 World Hcalth Organization. MDT statistics on
leprosy, May 1988.

20 Ganapati, R., Rcvankar, C. R. and Gawade, P. 13.
Multidrug therapy for multibacillary leprosy—experi-
ence in Bombay. In: J'roceedings qf the XII Interna-
tiona! Leprosy Congress, New Delhi, Februart• 20-25,
/984. New Delhi: Printaid, n.d., pp. 225-229.
" Samson, P. D., Yellapurkar, M. V., Parkhc, S. M.

and Solomon, M. Implementation of pulse therapy in
Miraj Taluk. In: Proceediugs of the XII International
Leprosy Congress, New Delhi, Fehruarr 20-25, 1984.
Ncw Delhi: Printaid, n.d., pp. 236-240.

introduced to plan for and execute MDT as
fast as possible.

Constraints
Thc slow pacc of MDT implementation

indicares that there are obstacles which de-
lay or hamper Chis proccss. Obstacles often
mentioned include: a) lack of political com-
mitment toward leprosy control in general
and MDT in particular; 3 • 4 b) inadequate
health services infrastructure;; -5•" and c)
shortage of resources.'•' , 22.23

It needs no further elaboration that with-
out political commitment it will be very dif-
ficult, if at ali possible, to introduce MDT
on a largo scale. I find it very difficult to
define a levei of health services infrastruc-
lure which is adequate for the implemen-
tation of MDT. A WHO Expert Committee
on Tuberculosis made a rather chalienging
statement in 1974: 2 ' "An efective nacional
tuberculosis programme can be delivered
under any situation, provided planning and
application are guided by a clear under-
standing of the epidemiological, tcchnical,
operacional, economical and social as-
pects." I should like to propose that this is
also adopted for leprosy control.

The experience that implementation of
MDT appears to be operationally feasible
under very difTicult field situations, such as
those in Nepal, is vcry encouraging. 25-27 Ad-
ditional resourccs are needed, especially
during the first years of implementation of
MDT. The higher cost for drugs is obvious,
and field operations often becomc more ex-
pensive, in particular the costs for transport
and daily allowances. In some programs,
additional staff have to be employed, and

" Ross, W. F. A process for planning the introduc-
tion and implementation of multidrug therapy for lep-
rosy. (Editorial) Lepr. Rev. 58 (1987) 313-323.

Neville, J. After multidrug therapy (MDT) who is
responsible for continuing caro? (Editorial) Lepr. Rev.
59 (1988) 1-3.

" WHO Expert Committee on Tuberculosis. Ninth
report. Geneva: World Hcalth Organization, 1974.
Tech. Rep. Ser. 552.

25 Kalthott; P. G. Thc use of MDT in the three west-
em regions of Nepal. Lepr. Rev. 57 Suppl. 3 (1986)
106-114.

21, Samuel, N. M., Samuel, S., Nakami, N. and Mur-
mu, R. multidrug treatment of leprosy—practical ap-
plication in Nepal. Lepr. Rev. 55 (1984) 265-272.

" Birch, M. C. Leprosy treatment in Nepal with mul-
tidrug regimens. Lepr. Rev. 55 (1984) 255-264.
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training and re-training of staff require ad-
ditional financial input. Provided a realistic
plan of operations was prepared, most pro-
grams have been able to mobilize additional
externai resources. 3 4 In my opinion, a
shortage of resources should not be an in-
superable contraint for the implementation
of MDT.

Requirements for MD1' implementation
Even if there is a commitment to MDT

and the health services infrastructure is ad-
equatc, there are other requirements which
should be fulfilled before MDT can and
should be implemented. The most impor-
tant requirements are: a) Plan of opera-
tions—chis should describe the phasing of
the program, targcts, requirements, mana-
gcrial aspects, monitoring and evaluation.
b) Manual for MDT implementation—In
the manual ali tcchnical and operational as-
pects of MDT should be given in detail. 28-"
c) Job descriptions of ali cadres of staff in-
volved in the MDT program; d) Training
and re-training of staff. e) Financial re-
sources, in particular for drugs, or a guar-
anteed supply of the drugs. f) Provisions for
uninterrupted delivery of the treatment to
the patients. g) Transport facilities for su-
pervisory staff. h) Provisions for regular su-
pervision and support of peripheral staffand
supervisors.

After thesc requirements have been ful-
filled, the foundation for implementation of
MDT has been laid. I am convinced that
MDT cannot be implemented successfully
without this foundation. Ifessential require-
ments cannot be fulfilled , MDT should not
be introduced.

" All Africa Leprosy and Rchabilitation Training
Center (ALERT)..%fanual for I mplenrentalion of A1ul-
tiple Drug Therapy. Addis Ababa: ALERT, 2nd rev.
ed., 1987.

Thangaraj, E. S. ,ifultidrug Therapt•; [W'orking
Guide. London: The Lcprosy Mission, 3rd rev. ed.,
August 1984.

'° Manual for the Implementation of Multi-Drug
Therapr ias the Leprost' Control Programaste of Nepal.
November 1985.

" Manual of the National Lcprosy Tuherculosis Pro-
grarnrne for lhe Clinicai Olficer Tuberculosis and Lcp-
rosy Control. Ministry of Health of Kenya, 1987.

32 Manual for the National Tuherculosis/Lcprosy
Progranune ia Tan:ania for District Tuberculosis/Lep-
rosv Coordinators. 2nd ed., 1987.

Ensuring proper planning and implemen-
tation of MDT is a managerial task par ex-
ceilence. Implementation of MDT requires
cxperts who have not only a clear under-
standing ofthe tcchnical and clinicai aspects
of lcprosy control, but also the managerial
capacities to cope with ali of the important
operational aspects. One reason which may
delay MDT implementation is the absence
of this kind of expertise. This could, partic-
ularly for the process of planning of MDT,
bc solved by providing externai experts.

Revision of leprosy control services
In order to be successful with the imple-

mentation of MDT, most components of
the leprosy control services need to be re-
organized or upgraded. For other aspects
new policies have to bc defined, including:
classification of patients, skin smcar ser-
vices, monitoring, duration of MDT, sur-
veillance after MDT, diagnosis of relapses,
training, and supervisory activities.

Classification of patients. Because of the
different treatment regimens for pauciba-
cillary (PB) and multibacillary (MB) pa-
tients, we have to classify each patient finto
one of there two categories before starting
MDT. The criteria for classification has been
defined by WHO" and are used in many
lcprosy control programs.

The present strategy relies heavily on the
results of skin-smear examinations. How-
evcr, in many centers in lcprosy-endemic
countries the standards in taking, handling
reading, and recording of skin smears are
often insufficient or poor." "'" It may be
feared that part of the patients are wrongly
classified as PB and receive insufficient
treatment.' -4 ." This is not only a risk for
the individual patient, it may also jeopar-
dize the reputation of MDT. The recent

WHO Expert Committee on Lcprosy. Fifth Re-
port. Geneva: World Health Organization, 1977. Tech.
Rep. Ser. 607.

de Rijk, A. J., Nilsson, T. and Chonde, M. Quality
control in leprosy programmes: preliminary experience
with inter-observer comparison in routine services.
Lepr. Rev. 56 (1985) 177-191.

J 5 Georgicv, G. D. and McDougall, A. C. Skin smears
and the bacterial index (I31) in multiple drug therapy
lcprosy control programs: an unsatisfactory and po-
tcntially hazardous statc ofafTairs. int. J. Lepr. 56 (1988)
101-103.
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recommendation'r' to consider patients with
a bacterial index (BI) of 1 as MB also, for
the purpose of allocation of the MDT reg-
imen, leaves the problem of the low stan-
dards of skin-smear services unsolved.

The question crises whether for classifi-
cation purposes we should continue to rely
heavily on the results of skin-smear exam-
inations. It may be considered to give more
weight to clinical symptoms or even to clas-
sify patients routinely on clinicai grounds
only. Skin smears should then be examined
in cases of doubt.

In programs which use the Madrid clas-
sifìcation, borderline patients have to be re-
classified either P13 or MB. Past records are
not always complete and reliable, and in
many programs skin-smearexamination was
not routinely done. in cases of uncertainty
about the original classification, classifica-
tion as BL gives patients the benefit of the
doubt.

Skin-smear services. The results of skin-
smear examination are not only used for
classification ofpatients, but also for several
other decisions in leprosy: a) assessment of
effect of treatment during MDT, b) duration
of MDT in MB patients, and c) diagnosis
of relapsos.

Recently Georgiev and McDougall ex-
pressed their concern about the unsatisfac-
tory state of affairs of skin-smear tech-
niques. 35 They conclude that, despite several
efforts by international agencies and na-
tional programs who prepared manuais and
guidelines and conducted many seminars
and workshops, the situation is unaccept-
able by any standard and unlikely to change.
They propose that the present approach
should be radically revised as a matter of
urgency. Their recommendations, which in
my opinion should be given very serious
consideration, are: a) to dose virtually ali
one-man peripheral laboratories for skin-
smear examinations and to develop simul-
taneously a central referral laboratory, and
b) to couple Chis change with a fundamental
reconsideration of the value of skin-smear
examinations for crucial decisions in lep-
rosy.

Monitoring. Monitoring relates to the fol-
lowing activities:

Noordeen, S. K., personal communication.

Rlonitoring of clinical progress and drug
intake. In order to assess clinical response
to treatment and to detect possible reactions
and adverse effects of the drugs, patients
have to be examined periodically. For de-
cision making, the examination of skin
smears during the first 2 years of MDT is
irrelevant. It puts, especially during the ini-
cial phase of implementation of MDT, a
heavy burden on the laboratory services.

If MDT is continued until skin-smear
negativity, one can expect that a patient
needs at least as many years of MDT as the
BI value at the start of the treatment. This
is based on the experiente that with MDT
the decline in Bi is not faster than with dap-
sone monotherapy and in the order of 0.5
to 1 point on the logarithmic scale per
year. 2 °' "•' K A patient with a starting BI of
5 is likely to nced effective chemotherapy
for at least 5 years; hence the result of skin-
smear examination may only be required 5
years after starting MDT. For reasons men-
tioned earlier, I should like to make a strong
plea for limiting routine skin-smear exam-
inations as much as possible.

In order to detect reactions which involve
the nervos, regular assessment of nervo
functions is of great importance. 3" Prefer-
ably this should be done every month. Vol-
untary muscle testing (VMT) and sensation
testing (ST) and a well-defmed policy for
antireaction treatment should be part and
parcel ofan effective MDT program.'" Thus
regular VMT and ST are very important,
but skin-smear examination during MDT is
not.

Monitoring the drug intake of the unsu-
pervised component of MDT can easily be

Grosset, J. H. Criteria for determining the exact
cnd of MDT in leprosy. In: Criteria to Determine the
E.vact End0.11ultidrugTherapyin Lepros_r. Workshop
hcld in Würzburg 17 July 1987. Pritzc, S., ed. Würz-
burg: Armauer Hansen instituto, 1988, p. 11-14.

Lcikcr, D. L. Duration of treatment in multiba-
cillary leprosy with M DT regimens containing rifampi-
cin. In: Criteria to Determine lhe Exaci 1:11(1 of .tlui-
tidrug Therapr in Leprosr. Workshop hcld in Würzburg
17 July 1987. Pritze, S., ed. Würzburg: Armauer 'Jan-
sen Institute, 1988, pp. 15-19.

All Africa Leprosy and Rchabilitation Training
Ccntcr (ALERT). Manual for Out-patient Treatment
of!Verve Damage. Addis Ababa: ALERT, 1 st rev. ed.,
Fcbruarv 1988.
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done periodically with the urine spot test. 40

Thc test is very simple and can, in our ex-
perience, easily be applied under routine
field conditions. 41 We tested over 11, 500
urines in the field during several trcatment
rounds. Ovcr 80% were positive for the
presence of dapsone. 42 The results after in-
troduction of MDT were significantly bettcr
than those prior to MDT. In most programs
it may not be fcasible to do honre visits for
pill counts. Sometimes it may sufiìce to just
count the pills patients still have when at-
tending the next trcatment session.

Operationa! assessnient. Indicators for
monitoring and evaluation were recom-
mended by W1-]O in 1985.x' i should like
to pay attention to some indicators which
are recommended for monitoring MDT: a)
the proportion of MB patients on regular
MDT during the ycar, and b) the proportion
complctiog MDT among P13 patients ex-
pected to complete. (The second indicator
refers to patients who started MDT during
the first 3 months of the year only.)

Since MDT, in the case of MB patients,
has to be taken for a relatively long period,
monitoring of the regularity of attendance
is certainly of importance. However, what
we really want to know is what proportion
of patients out of those under MDT did
complete the course of MDT according to
instructions. For monitoring the results of
MDT completion, we have introduced co-
hort analysis?

Six-month cohorts of patients are eval-
uated at the time ali patients of that cohort
should have had the opportunity of com-
pieting MDT. In this analysis, the patients
are divided into three groups: a) patients
who successfully completed MDT, b) pa-
tients who discontinued MDT or had their

01 Huikeshoven, H. ,4 Spot Test fiar Dapsone in Urine;
Technical Guicle for Testing I'atient Contpliance with
Dapsone Intake in Leprosr. Amsterdam: ILEP, n.d.

41 van Asbcck-Raat, A.-M. and I3ccx-13leumink, M.
Monitoring dapsone self-administration in a multidrug
thcrapy programme. Lepr. Rev. 57 (1986) 121-127.

I3ccx-Bleumink, M. MDT in the leprosy pro-
gramme of ALERT—a review. Paper prepared for the
Prc-Congress Workshop on Leprosy Control, Evalua-
tion and Integration, XIiI international Lcprosy Con-
gress, 1988.

WHO Study Group. Epidemiology of leprosy in
rclation to control. Geneva: World Hcalth Organiza-
tion, 1985. Tech. Rep. Ser. 716.

trcatment discontinued due to irregularity
of attendance, and c) patients who contin-
ued MDT (MB patients with positive skin
smears).

Cohort analysis is widely used in tuber-
culosis control for monitoring completion
of chcmothcrapy. In my opinion and
experience, Chis method is also of much val-
ue for monitoring completion of MDT.
Through cohort analysis different cohorts of
the same arca and the same cohorts of dif-
ferent arcas can easily be compared. I rec-
omrnend this type of monitoring. The reg-
ularity of attendance has little, ifany, value
for PB patients. Unfortunalely, this infor-
mation is requested, e.g., by the sponsoring
organizations coordinated in ILEP. 44

Duration of MDT. The duration of MDT
is defined in terms ofthe number ofrequired
doses of the drugs and the period of time
the patients are allowed to complete that
number of doses. The usual policy is that
P13 patients should complete 6 months of
MDT within a period of 9 months and MB
patients, 24 months of MDT within a pe-
riod of 3 years.x' However, the definition of
duration of MDT in terms of number of
doses taken during a certain period of time,
regardless of other aspects such as clinicai
findings, causes several problems.

Let us first consider the consequence of
the duration of MDT for PB patients. A
proportion of those patients still show clin-
icai activity after six doses ofthe drugs. This
proportion is reporled as from 5% to
75%L4. 18.45 The presence of clinicai activity
is prompting an increasing number of med-
icai officers in charge of leprosy control pro-
gramo to continue treatment after the six
doses of MDT.', x. 46

Sometimes patients are reclassified as
MB and treated with 2 years of MDT for
MB patients if signs of clinicai activity per-
sist after 12 months. 46 Apparently, it is as-
sumed that persisting clinicai activity is due
to inadequate chcmothcrapy and, hence,
continuation of chemotherapy is required.

ILEP forms. Qucstionnairc B, annual report.
Rangaraj, M. and Rangaraj, J. Experience with

multidrug therapy in Sierra Leone. Lcpr. Rev. 57 Suppl.
3 (1986) 77-91.

46 Palande, D. D. and Ramu, G. Multidrug therapy
(in india); report of an information get together of lep-
rologists involved in MDT in india, 1987. Int. J. Lepr.
56 (1988) 120-121.
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However, available data show that clinicai
activity resolves in the majority of the pa-
tients within 1 to 2 years of stopping
MDT. 3 4 '' Unfortunately, the data are not
expressed in percentages of patients.

Several leprologists have expressed their
concerns about the duration of MDT for PB
patients. It has even been proposed to aban-
don the subdivisions PB and MB and to
treat ali patients with the regimen for MB
patients for a minimum period of 2 years. 47

Such a drastic change of policy would, I
think, have to be considere(' only: a) if it
became evident that the 6-month regimen
is not sullìcient to cure the vast majority of
PB patients; b) in programs where an un-
acceptable number of patients are classified
wrongiy as PB and hence receive insufficient
chemotherapy, when there is reason to ex-
pect that the quality of classification meth-
ods is not likely to improve within a short
period of time; and c) if such a policy would
substantially simplify field operations and
ftcilitate the implementation of MDT.

Giving 2 years of MDT to ali patients has
several consequences, operation-wise and
financially. The expenditure for the drugs,
for example, will be three to four times
higher. While there seems to be no evidente
of high relapse rates after 6 months of
MDT,'. J there is a particular problem in PB
patients which should be given due atten-
tion—development of reversa' reactions in
BT patients after stopping MDT.

About halfofthe reversa' reactions which
we diagnose in BT patients developed after
release from MDT. 48 We experienced that
severa' patients did not present themselves
promptly in case of a reversal reaction and
only attended our services at the time the
nerve damage had become already irre-
versible. This observation has urged us to
consider means of continuing the monthly
contact with BT patients after their 6 months
of MDT. Should we for that reason continue
antileprosy treatment, or only give a pla-
cebo?

▪ Reddy, N. 11. B. Why classify leprosy patients into
paucibacillary and multibacillary groups? (Lcttcr) Lcpr.
Rev. 58 (1987) 89.

• Leprosy Control Department, All Africa Leprosy
and Rehabilitation Center (ALERT). uniu' Report
for /987. Addis Ababa: ALERT, pp. 70-134.

Let us now consider the duration of MDT
for multibaciilary patients. The recom-
mended period of MDT is minimally 2 years
and preferably until skin-smear negativity.'
Continuation of MDT until skin-smear neg-
ativity is more based on tradition 49 from
the dapsone era than on scientific grounds.
A controversy in regard to continuation of
MDT until skin-smear negativity is the sug-
gested relationship between BI results and
cure. However, removing of dead bacilli is
not a function of chemotherapy, but that of
macrophages.SO Since the decline in BI is
not faster with MDT as compared with dap-
sone monotherapy, a proportion of the pa-
tients need MDT for periods up to 5 years.
Some patients will need MDT for periods
substantially longer than that. In our pro-
gram about 40% of the MB patients who
only received MDT still have positive skin
smears after 2 to 3 years of MDT. After 5
years of MDT, 15% of the MB patients are
still skin-smear positive.''

Is it really preferable to continue MDT
after 2 years and, ifso, what are the benefits?
A possible benefit may be the prevention of
some relapses, but this we just do not know
at present. I think that severa' of us, espe-
cially those who work in clinicai leprosy,
are too much concerned about relapses. On
theoretical grounds, 2 years of MDT is suf-
ficient to cure the vast majority of pa-
tients.'" This is supported by the observa-
tion that very few relapses have so far been
diagnosed.

For the field situation, continuation of
MDT after 2 years lias certainly severa' dis-
advantages: a) increasing irregularity of at-
tendance. We have experienced that pa-
tients who have been under MDT for over
3 years tend to come less regularly for their
treatment. b) prolonged risk of toxic side
elfects of the drugs; c) such an open-ended
treatment period will promote among pa-
tients, stam communities and policy makers
the belief that leprosy is still incurable. d)
the increased expense of the drugs. We cal-

'v Grosset, J. H., Ji, B. and Ito, T. The First Joint
THELEP-Sasakawa Memorial llcalth Foundation
Workshop on Experimental Chemotherapy of Lep-
rosy. Int. J. Lcpr. 55 Suppl. (1987) 807-813.

5" Jopling. W. H. A rcport on two follow-up inves-
tigations of the Malta-Project. Lepr. Rev. 57 Suppl. 3
(1986) 47-52.
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culated that, in our program, continuation
of MDT until skin-smear negativity would,
for patients who receive MDT only, in-
crease the expenditure on antileprosy drugs
at least 75%.

So, I come back to my question: is it really
preferable to continue M DT until skin-
smear negativity?

If one weighs the possible benefìt, which
has not been proveu, against the several dis-
advantages, especially in operational fìeld
lerms, 1 am inclined to conclude that with
the present experience with MDT we have
no convincing reasons to maintain the rec-
ommendation for continuation oftreatment
until skin-smear negativity.

1 agree with the TI-IELEP Stecring Com-
mittee that there is an urgent need for trials
with MDT regimens of fìxed duration.
ALERT has started one such study in our
so-called "AMFES" project. The purpose
of such studies is to establish the shortest
duration ofMDT which would still not cause
more than an acceptably Iow proportion of
relapses.

Surveillance after MDT. WHO has given
the following recommendations for sur-
veillance after completion of MDT:" a) for
PB patients, clinicai examination at least
once per year for a period of 2 years; and
b) for MB patients, clinicai and bacterio-
logical examinations at least once per year
for a minimum period of 5 years. The two
main questions regarding there recommen-
dations are: Are they feasible? Are they suf-
ficient?

;Ire  the). feasible? It is beyond the possi-
bilities of most leprosy control programs to
carry out active surveillance. In most pro-
grams one has to rely on voluntary reporting
by patients. This should be reinforced by
health education. Early diagnosis of relapses
and reactions depends, to a large extent, on
the awareness and knowledge of the patient
and the medicai stafTconcerning suggestive
symptoms, and the motivation of the pa-
tient to consult the medicai services. In our
program much attention is given to the ed-
ucation of the patients at the time of release
from MDT. Patients are given a "Release
from Treatment" card with date of first fol-
low-up examination. Notwithstanding this,
so far only about 40% of the patients at-

tended one or more times for follow-up ex-
amination."

I think that in most leprosy control pro-
grams it is not feasible to ensure surveil-
lance of patients of regular frequency and
for a duration of several years. However,
lince most patients initially reported them-
selves with symptoms of ieprosy, we may
assume that they will also do so in case of
the reappearance of the disease.

Studies about relapse rates should be done
by some well-organized leprosy control pro-
grams, prelcrably underdifierent operation-
al circumstances. Other programs may fol-
low the policy which is commonly used in
tuberculosis control: instruct patients to re-
port for examination as soou as symptoms
recur.

zlrc' /hei' suj. /it . /cin.' Some leprologists ad-
vise waiting at least 3 or even 4 years after
stopping MDT hefore evaluating the suc-
cess of MDT in PI3 patients.s' A follow-up
period of only 2 years would then certainly
be too short for detection of relapses in PB
patients. Previously, 1 mentioned the risk
BT patients have in regard to lhe develop-
ment of a reversal reaction after stopping
MDT. in order to diagnose and treat a re-
action as early as possible after its occur-
rence, BT patients who rcceived 6 months
of MDT only should be examined more fre-
quently than only once per year, especially
during the first 1 to 2 years after release from
MDT, at which time they are most at risk
of developing a reversa) reaction. I strongly
recommend examination of there patients
at 3-month intervals.

Diagnosis of relapses. Whcn talking about
relapses, I refer to the reappearance of dis-
case in patients who, in the past, success-
fully completed an adequate course of
antileprosy treatment.'" So far only very few
relapses have been reported after MDT.'. °' "
A general opinion is that conclusions about
relapse rates should be made with caution.

Pattyn, S. R., Groenen, G., Bourland, J., Grillonc,
S., Janssens, L. and the Collaborative Study Group for
the Treatment of Leprosy in Zaire and Rwanda. A
controlled therapeutical trial in paucibacillary leprosy
comparing a single dose of rifampicin followed by 1
year of daily dapsone with 10 weekly doses of rifam-
picin. Lepr. Rev. 58 (1987) 349-358.
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Thc follow-up periods after cessation of
MDT are generally considered to be too
short, especially for MB patients. 3 . 13. 5' Ac-
ceptable relapse rates have not been dcfined.
Relapse rates are predicted as less than 5%,"
from 1% to 2%, 22 not more than 1%, -; or
less than 1%. 4 Cure rates of 90% or higher 5 '
are considered acceptable.

There are severa! uncertainties and prob-
lems rclated to the diagnosis of relapse: a)
Paucibacillary patients: In many BT pa-
tients it appcars to be extremely difficult, if
not lmposslblc, to distinguish, both on clin-
icai and histopathological grounds, a relapse
from a late reversa! reaCtion.2-4'''• 48. 54. 55

Since the clinicai symptoms in both con-
ditions are due to similar immune responses
to mycobacterial antigens, the available
techniques cannot give a conclusiva answer.
I should like to stress that, in routine ser-
vices, the appropriate treatment of a rever-
sa! reaction which involves the nerves
should be given the highest priority. The
diagnosis and treatment of a possible re-
lapse is less of an emcrgency and should be
considered only after insufficient response
to corticosteroids. b) Multibacillary pa-
tients: Thc reappearance of morphological-
ly intact bacilli in smears is considered im-
portant proof for relapse. 4 • 13 However, the
examination of the morphological index has
severa! practical problems, including the ac-
curacy and reliability of the results.37. 38.56

The choice of appropriate setes for taking
the skin smears is another practical prob-
lem.

Discussion during workshop. in: Criteria to De-
termine the ti.sact End o! Multidrug Tlterapr in Lep-
rosr. Workshop held in Würzburg 17 July 1987. Prilzc,
S., ed. Würzburg: Armaucr Hansen Instituto, 1988, p.
54-80.

Grossct, J. H. Rccent dcvclopments in the field of
multidrug therapy and future research in chemothcr-
apy in leprosy. Lepr. Rev. 57 Suppl. 3 (1986) 223-234.

Lcikcr, D. L., Dhople, A. M. and Frecrksen, E.
Final bulletin. Lepr. Rev. 57 Suppl. 3 (1986) 274-277.

ss llecx-131cumink, M. Operational aspccts of the im-
plementation of multidrug therapy at ALERT, Ethio-
pia. Lepr. Rev. 57 Suppl. 3 (1986) 115-123.

" Ridley, M. J. Thc disintegration of .tt. lepras. In:
Criteria to Determine tttc' Iì.vact End of.ltuttidru Tltcr-
apr ia Leprosi'. Workshop held in Würzburg 17 July
1987. Pritzc, S., ed. Würzburg: Armaucr Hanscn In-
stituto, 1988, pp. 39-44.

Growth of the bacilli in the mouse foot
pad cannot be applied routinely, and even
in cases where mouse foot pad facilities are
available, the decision for retrcatment often
has to be taken before the results of mouse
foot pad inoculations have become avail-
able.

In most leprosy control programs we have
to rely on the appearance of new skin le-
sions, preferably supported by an increase
in the 131. Relapses suspected by field staff
should be confirmed in a referral center. Al-
though skin-smcar positivity can precede
the appearance of new lesions, I do not like
to support a policy ofdoing frequent routinc
skin-smcar examinations in the absence of
new skin lesions.

The finding of a BI of 1 or 2, ■ithout
suspect symptoms or signs, in a patient who
has been released from MDT with negative
skin smears is, certainly in the field situa-
tion, very confusing. Such findings may very
well be due to chance. There is certainly a
nccd for standard crileria for the diagnosis
of relapsas. The examination of skin smears
lias severa! limitations and problems. Early
new lesions can easily be missed by staff
with limited experience in leprosy. If a sim-
ple tool can be made available, such as a
urine dipstick, sensitive and specific enough
to reliably indicate the riso in leveis of ,111•-
cohacteriunt lcprac antigens, Chis could be
ofgreat hclp in thedetection of MB relapses.

Training. Next to the chemotherapeutic
regimens, people are the most important
componcnt of the implementation of MDT.
Training of ali staffinvolved in the program
is of extreme importance. The performance
of the field staff lias to make things work.
Training should be task oriented, while ma-
jor attention should be given to thosc as-
pccts which are critica! for the proper exc-
cution oftasks. A main wcakness in training
is that most attention is given to clinica]
aspccts rather than to managerial skills.
Fortunately, training in managerial skills for
supervisory staff and managers of leprosy
control has reccntly started to be imple-
mented.S 7 Experience with this kind of

" Leprosy Unit, Royal Tropical Institute. Manage-
ment of leprosy control. Participants handbook, ex-
crcisc book, facilitators' guide. Amsterdam: Royal
Tropical Instituto, 1988.
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training is being acquired now. Training
should be a continuous process. We expe-
rienced that conducting training in phases
is very eflcctive. Prior to each phase of MDT
implementation, training of field staff con-
centrates on the essential activities which
have to be carried out during that particular
phase.

Supervisory activities, provision of super-
vised treatment. Supervisory activities are
related to ali aspects of. MDT. These should
be fully considered at the time leprosy con-
trol activities are being reorganizcd for the
implementation of M DT. The crucial con-
dition for success of M DT is the proper de-
livery of the supervised treatment. If su-
pervised treatment cannot be secured
without interruption, even lhe most eflìca-
cious regimens will give unsatisfactory re-
sults. Places and dates of treatment delivery
should be clearly defìned and should be as
convenient as possible for the paticnt. In
our program, clinics are conducted during
market days when the rural patients, widely
dispersed, usually come to the village or
town anyway.

Especially during the initial phase of MDT
implementation, the responsibility for the
delivery of MDT should be given to a lim-
ited number of medicai staff only. Super-
visors, especially traincd paramedicals who
are mobile and responsible for an arca they
can cover in a 4-weck cycle, may, in many
programs, be the most appropriate staff to
have this responsibility. MDT is given pari-
ly supervised to ensure optimal drug intake
and to preveni unauthorized use of drugs,
especially rifampin.

At the time the number of patients under
MDT has decreased substantially and ex-
perience has been gained with the many op-
erational aspects of MDT, the involvement
of the general medicai staff in the delivery
of the drugs should be considered. Regular
supervision, e.g., once every 3 months, re-
mains very essential. The introduction of
registration and accounting systems for the
drugs and regular checks, especially on the
use of rifampin, are essential.

It is absolutely necessary to secure bud-
getary provisions or a guarantee for obtain-
ing the drugs before undertaking MDT in
an arca. Provisions should be secured for a
period of at least 2 years and preferably

longer. A practical problem related to Chis
is that several sponsoring organizations
guarantee support for only a period of 1 year
at a time.

Another aspect which requires attention
is securing continuation of MDT during pe-
riods when patients cannot reach the clinic,
e.g., during rainy seasons. This problem can
be solved by providing the patients, for such
periods, with blister packs of the drugs.SK

Situation after NIDT implementation
Some years after successful implemen-

tation of M DT, the number of patients un-
der chemotherapy will have decreased to
quite an extent. 5 ' In our program a
reduction of up to 25% of the inicial number
of patients under antileprosy treatment was
achieved within a period of 6 years. 42

The practical situation will be that, with
increasing coverage of MDT, the number of
patients needing Iife-Iong caro due to disa-
bilities will gradually outnumber the num-
ber of patients under chemotherapy. We es-
timated that in our control arca about 3000
patients will be under chemotherapy from
1991 onward, compared to over 21,000 pa-
tients in carly 1983. In the 1990s, the num-
ber of patients with a disability grade of 1,
2, or 3 will be at least 8000. This clearly
shows that patients under MDT represent
only part of the workload.

There is concern that the very success of
control could lead to a decline in interest in
the disease.`'' Since MDT requires much ef-
fort and additional work, it may be logical
to wait with the strengthcning of activities
toward disability prevention until the time
the majority of the patients have been re-
leased from MDT.ss However, the planning
and organizing of such activities should al-
ready start before the final phase of MDT
implementation has been reached. Con-

sa Wiseman, L. A. Calendar (blister) packs for mui-
tidrug therapy in leprosy: an inexpensive locally pro-
duced version. (Lettcr) Lepr. Rev. 58 (1987) 85-87.

Becx-131eumink, M. Multiple drug therapy: impli-
cations for field work and training at ALERT. Lepr.
Rev. 57 Suppl. 3 (1986) 69-80.

"" Wheate, H. W. and Harris, G. F. Operational
problems in leprosy programmes when endemicit}' de-
clines. (Editorial) Lepr. Rev. 58 (1987) 1-5.

Lechat, M. F. Leprosy: the long hard road. World
Hcalth For. 9 (1988) 69-71.
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tinuing patient care not only helps the in-
dividual, it also reinforces the credibility of
M DT. 3 . 23

It is outside the scope of this presentation
to discuss the organization of patient care.
However, I should like to say a fe■ words.
Care should as much as possible be orga-
nizes in consultation with the patients and
in the communities. A very important
priority is the prcvention of disability in
patients who have loss of sensation in their
limbs. 6 ' This is one of the major problcros
in leprosy; 18% of our patients have loss of
protecti ve sensation of one or two foot soles
at the time of diagnosis. 63 The techniques
and means for the prcvention of deformity
and disability are available. Whether these
are efrective under sevcral conditions is an
important aspect for further study.

Another matter which has been stressed
for several years is the inlegration of leprosy
control within the general health services
and, as much as possible, through the
primary health care approach.2-5. 64. 65 There
are severa! limitations of vertical pro-
grame.'. `''• 65 There are also constraints
which hinder the integration.ó4- 66 Integra-
tion does not imply that ali specialized staff
and services should disappear.3 6 a. 65• It
means that leprosy control activities will be-
come the responsibility of the permanent
multipurpose health services.64, 65 Especial-
ly for technical supervision, advice and re-
ferral, spccialized staffand services will con-
tinue to be needed. The existence of an
adequatcly functioning health care service
is a prerequisite for inlegration. 65 In some
instances, the leprosy control infrastructure
may be used for strengthening the general
health services.

°' World Hcalth Organitation. Report of the con-
sultation on disability prcvention and rchabilitation in
leprosy. Unpublished. WHO/CDS/LEP/87.3.

61 Leprosy Control Department, Ali Africa Lcprosy
and Rehabilitation Center (ALERT), unpublished data,
1988.

r.+ Feenstra, P. and Tedla, T. A broader scope for
leprosy control. World Health For. 9 (1988) 53-58.

65 World Hcalth Organization. Report of a consul-
tation of leprosy control through primary health care.
Unpublished. WHO/CDS/LEP/86.3.

Becx-Bleumink, M. Newdevclopmcnts in ALERT
leprosy control programmc and the issucs of integra-
tion. Ethiop. J. Hcalth Dcv. 1 (1984) 49-55.

Final remarks
In the previous parts of my presentation,

I have discussed that with MDT severa! op-
erational and technical aspects of leprosy
control have become more complex and
criticai. If we want to appraise the potency
of MDT to cure the leprosy patients, we
have to consider two aspects: a) When ap-
plied optimally, it is likely that MDT can
cure over 90% of the patients. This is based
on theoretical grounds and on the prelimi-
nary results of severa! studies. b) What will
be the expecled results when MDT cannot
be implcmented or is not implcmented op-
timally? To show that these aspects can be
dramatically different, I should like to draw
a parallel with the result of chcmotherapy
in tuberculosis.

With the so-called "standard regimen"
over 90% of tuberculosis patients can be
cured when maximunm compliance with
clinic attendance and drug intake is se-
cured.' 7 However, when applied under rou-
tine field conditions, in many developing
countries cure rates of only 30% to 45%
were achieved.67• 68 In other words, instead
of a success, an outright failure. The most
importam reasons for unsatisfactory results
of chemotherapy in tubcrculosis are irrcg-
ularity of drug intake and premature ter-
mination of treatment, mainly by self-dis-
charge. 69

Certainly, with dapsone monotherapy pa-
tient default and irregularity of drug intake
were and still are serious problems. 7 O-72 New

'Tomais,Tomam, K. What are the standard regimens cur-
rently used? In: Tuberculosis Case-1•ïndin' and C'lu'-
nnoiherapr: Questions and .-1 nswers. Gencva: World
Hcalth Organization, 1979, pp. 1 13-1 15.

" Styblo, K. Ovcrview and epidemiological assess-
ment of the current global tubcrculosis situation, with
emphasis on tuberculosis control in developing coun-
tries. Bull. IUATLD 63 (1988) 39-44.

Toman, K. What is the significance of default in
chcmotherapy of tuberculosis? In: Tuberculosis Case-
J"indin •; anel Chemotherapt': Questions anel . -lnsmers.
Gcncva: World Hcalth Organiiation, 1979, pp. 211-
216.

'" Hertroijs, A. R. A study of some factors aficcting
the attendance of patients in a leprosy control scheme.
int. J. Lepr. 42 (1974) 419-427.

J 1 Lowe, S. J. M. and Pearson, J. M. H. Do leprosy
patients take dapsone regularly? Lcpr. Rev. 45 (1974)
2 18- 22 3.

72 Nigam, P., Siddique, M. 1. A., Pandey, N. R.,
Awasthi, K. N. and Sriwastwa, R. N. irrcgularity of
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treatment regimens alone will not solve these
problcros. Although an increase in regular-
ity of attendance and compliance with drug
intake had been reported since introduction
of MDT,?-5. 20, 25. x5.55 we still face these
problems. Irregularity of intake of dapsone
and clofazimine poses the threat of relapso
with riftmpin-resistant .11. leprae. 73 It is noa
known under which conditions drug resis-
tance may occur.

There are two important questions in this
respect: a) What is the critica) levei of drug
intake for the supervised as well as the un-
supervised components of MDT? A WHO
Study Group had defìned regular treatment
as the receipt of two thirds of lhe recom-
mended doses of M DT during a period of
usually 1 year. 43 in the field situation, this
relates to the intake of the supervised doses
of the drugs and the collection of the other
drugs for self-administration at honre. The
rationale for two thirds is based on the as-
sumption that adequate M DT implies re-
ceiving 24 doses of MDT within 36 months.
I could not find a scicntific background for
this assumption. b) Is there a period during
the course of MDT in which regular drug
intake is most criticai?

Apart from the risk of drug resistance,
another most important question is: c) What
proportion of patients should successfully
complete MDT in order to have an impact
on the transmission of the disease?

As I have indicated, there could be a great
discrepancy between cure rates which can
be achieved under optimal conditions and
cure rates which are achieved under routine
field conditions. In view of the questions
about drug resistance and minimal cure rates
which should be attained, I think there
should be clear definitions about the min-
imum results which should be achieved with
MDT, e.g., at least 75% of the patients
should succcssfully complete MDT. If chis
requirement cannot be met, MDT should
not be introduced or extended in a program.

The tools for curing patients and pre-
venting and overcoming drug resistance are
available. If we consider operational as-

treatment in leprosy patients: its magnitude and causes.
Lepr. india 51 (1979) 521-532.

71 Grossct, J. New knowledge on MDT for leprosy
control programs gathered since the WHO Study Group
recommendation, unpublished paper, 1985.

pects, we have to consider how these tools
should be and, in actual practice, are used.
There is a defìnite need for operational stud-
ics which aim for better implementation of
leprosy control in general and MDT in par-
ticular. What I have in mind are studics
which aim at gaining knowledge and de-
veloping mcthods which can be applied in
other programs.

When asked to define subjects for oper-
ational studics in M DT, I would recom-
mend: a) reasons for noncompliance: in
most studies in leprosy control, paticnt-re-
latecf factors are considered. 7 O-74 Studies in
tuberculosis control show that reasons for
paticnt default are often to be found in the
services which are rendered. These are, for
exanmple, negative altitudes of the stafl; in-
terruptions of drug supplies, insuflicient in-
structions to patients, and inconvenient
consultation hours!' b) methods to im-
prove the shortcomings of the services.

I should like to say a few words about the
chemotherapy itself. In order to aid com-
pliance, a combination preparation of dap-
sone and clofazimine should be made avail-
able. There is a need for new MDT regimens.
Developments in this field look very prom-
ising. 4 ' 75 Also, the use of already existing
drugs may be explored. In a recent publi-
cation, a possible effect of pyrazinamide in
killing persistent M. leprae is indicated. 76

New drug combinations should not only be
effective, safe and acceptable, they should
preferably also have the following charac-
teristics: require little or no supervision, pa-
tient compliance should be less critical than
for the present regimens, and they should
cure the patients within a period ofless than
2 years.

Finally, with an estimated number of over
5 million paticnts who are still undetected

74 Langhorne, P., Dulfus, P., Bcrkcley, J. S. and Je-
sudasan, K. Factors inlluencing clinic attendance dur-
ing the multidrug therapy of leprosy. Lepr. Rev. 57
(1986) 17-30.

J 5 Subcommittee on Clinical Trials of the Chemo-
thcrapy of Lcprosy (THELEP) and the Scienlific Work-
ing Group of the UNDP/World Bank/WHO Special
Programme for Research and Training in Tropical Dis-
case. The THELEP controlled clinical drug trials. int.
J. Lepr. 54 Suppl. (1986) 864-871.

Katoch, K., Srecvatsa, Ramanathan, U. and Ramu,
G. Pyrazinamidc as part of combination thcrapy for
BL and LL paticnts—a prcliminary report. Int. J. Lepr.
56 (1988) 1-9.
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and untreated, we have a long way to go
toward the control and, ultimately, the
eradication of leprosy. I am convinced that
as long as the control of leprosy is mainly
the responsibility of vertical programs and
general medicai staf are poorly, if at ali,
trained in leprosy, the discrepancy betwecn
thc numbers ofestimated and registered pa-
tients will remain. Under these circum-
stances a substantial number of patients, es-
pecially those with early symptoms of
leprosy, who attend the general medicai ser-
vices may not be recognized as having lep-
rosy. Training of the general medicai statT

in thc basic facts of leprosy is of much im-
portance.

In conclusion, the investment in training
is one of the best we can make in the control
of leprosy.

—Marijke Becx-Bleuminck, M.D.,
D. T. P. H .

Director
Leproso Control Dirision
All Africa Leproso

Rehabilitation Center (ALERT)
P.O. Box 165
iddis Ababa, Ethiopia

THE TABLE.^Leproso patients on MDT.

Region No. registered cases % Cases on MDT

Africa 608, 929 8.2
South East Africa 3, 727, 289 39.1
Americas 332, 665 6.9
E. Mcditerranean 101, 721 19.5
Europe 12, 309 1.0
W. Pacific 235, 542 14.9

Total 5,018, 455 31.6

Source: World Hcalth Organiration, May 1988.
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