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In the recommendations for classification
of patients for the purpose of multidrug
therapy (MDT), considerable weight is giv-
en to the results of smear examinations
( 14 . IS). It is commonly said that the avail-
ability of skin-smear services is a prereq-
uisite for the commencement of MDT ( 15 . ' 7 ).
However, the quality of smears and of mi-
croscopy has been identified as probably the
weakest link in most leprosy control' pro-
grams (I 4). In several publications ( 3-S. "),
concern has been expressed about the poor
quality of skin-smear techniques.' If MDT
is implemented in the absence of reliable
skin-smear services, it may be feared that
some of the patients will be wrongly clas-
sified (2-5 )." Of particular concern are mul-
tibacillary (MB) patients who are classified
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as paucibacillary (PB), and who will receive
inadequate treatment. This is not only a risk
to the individual patient and the commu-
nity, but it may also jeopardize the repu-
tation of MDT (2).

It is obvious that several leprosy control
programs face serious difficulties in the or-
ganization and maintenance of facilities for
skin-smear examinations. During the third
coordinating meeting on implementation of
MDT by the World Health Organization in
September 1988, the lack of adequate fa-
cilities for skin-smear examination was
mentioned as one of the most important
problems which are slowing MDT imple-
mentation and coverage.' One of the con-
clusions of this meeting was: "Modifica-
tions of current instructions in the method
of MDT delivery will become necessary, e.g.,
noninsistence on slit skin smears taken un-
der certain situations."'

There is a definite need for reconsidera-
tion of the present strategies of MDT im-
plementation in leprosy control programs
and, in particular, for defining alternatives
for the classification of patients which are
less dependent on skin-smear services. Al-
though the World Health Organization has
prepared and widely distributed guidelines
for the protection of leprosy workers from
HIV infection (IS), the taking of skin smears,
under often poor hygienic field conditions,
should also be a matter of concern.

During recent years several pleas have
been made for alternatives to the bacteri-
ological criteria for the grouping of leprosy
patients. It has been suggested to classify
patients primarily on clinical grounds ( 2-5 ).
In practice there is diversity in the methods
used for classification of patients for MDT:
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a) In some programs all clinically midbor-
derline (BB), borderline lepromatous (BL),
and lepromatous (LL) patients are grouped
as MB, whether skin smears are positive or
negative (9); b) Others have chosen to clas-
sify patients with more than four or five skin
lesions as MB ((); c) In other areas patients
with multiple and symmetrically distrib-
uted lesions arc treated as MB patients, even
when skin smears are negative; 5 d) A pub-
lication from western Nepal refers to the use
of body areas for the clinical classification
of patients for MDT ( 12); and e) In Papua
New Guinea a "score chart" to assist in the
classification of patients is in use (' 1 ).

If, under field conditions, patients are to
be classified on clinical grounds, it is of much
importance that standard criteria for clini-
cal classification are defined, and that the
application of such criteria is closely super-
vised. Criteria for clinical classification
should, as much as possible, be quantified.
A clinical score chart could be an appro-
priate approach. An example of a score chart
has been given by Nash, et al. ("). While
the aim should be to arrive at the correct
classification, either PB or MB, in the vast
majority of the patients a score chart should
include as few parameters as possible. In
addition, there should be as little room as
possible for difference in judgment of the
score for each of the parameters.

This paper reports on the experience with
classification of patients under routine field
conditions in the leprosy control program
of the All Africa Leprosy and Rehabilitation
Training Centre (ALERT) in the Shoa Prov-
ince of Ethiopia. The purposes of this paper
are: a) to compare the results of the classi-
fication of patients which is primarily based
on skin-smear results with classification
based on clinical signs, and b) to describe
alternative clinical methods for the alloca-
tion of leprosy patients to the MDT regi-
mens.

MATERIALS AND METHODS
In the ALERT leprosy control program,

leprosy supervisors are responsible for the
diagnosis and classification of patients (').
The classification which is made on clinical
grounds is always confirmed by skin-smear
examination. If the classification according
to clinical signs is not in accordance with
the skin-smear results, the clinical and skin-

smear examinations are repeated. If the re-
sult of the second skin-smear examination
is still not in accordance with the clinical
classification, the patient is classified as MB
and is treated accordingly.

The grouping of patients in either the PB
or MB category is according to the 1982
recommendations of the World Health Or-
ganization ( 15). PB patients are patients who
are clinically indeterminate (I), tuberculoid
(TT) or borderline tuberculoid (BT) and who
have a bacterial index (BI) of not more than
1+ at any site. MB patients are patients who
are clinically BL (these include the few BB
patients) or LL and who have a BI of more
than 1+ at any site. In January 1990, the
recommendation of the WHO Expert Com-
mittee on Leprosy of 1988 ( 14) to classify as
PB only smear-negative I, TT, and BT pa-
tients was introduced. Any cases belonging
to these types but showing smear positivity
should be classified as MB for the purpose
of MDT. Some supervisors unofficially had
already introduced this policy earlier.

Routinely, skin smears are taken from four
sites, one from each earlobe and two from
active skin lesions. These sites are generally
accepted as appropriate. They give the high-
est chance of finding positive BIs (8. 4. 17).

At ALERT, the quality of skin-smear tech-
niques can be considered reliable. ALERT
has high standards for the performance of
its staff, and laboratory staffand supervisors
are responsible for training in skin-smear
techniques. Skin smears are taken by a small
number of the staff. In the field program
these are the supervisors and some experi-
enced health assistants. All skin smears are
examined at one central laboratory. A sam-
ple of the smears which have been examined
by the laboratory staff is re-examined by the
head of the laboratory.

Comparison of classification methods
This analysis is based on 1709 new pa-

tients who have been diagnosed with lep-
rosy from July 1987 through January 1990.
For 184 patients, 94 classified as PB and 90
as MB, skin-smear results were not avail-
able. These patients were excluded from the
analysis. The skin-smear results of the re-
maining 1525 patients have been analyzed.

In 1346 patients (88.3%) the clinical clas-
sification was confirmed by the skin-smear
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results. In 179 patients (1 1.7%), 11 classi-
fied as PB and 168 classified as MB, the
skin-smear results did not confirm the clin-
ical classification. Of the patients whose
clinical classification was not confirmed by
the skin-smear results, an ascertainment of
the diagnosis of leprosy was made from the
clinical records. The diagnosis of leprosy
was considered certain if clinical records
showed the presence of hypopigmented skin
lesions with sensory loss and/or involve-
ment (enlargement, tenderness and/or func-
tional impairment). In addition, the most
probable classification was established from
the clinical records.

The classification of MB leprosy was con-
sidered confirmed if the records gave: a)
nerve involvement and unclear edge(s) of
the skin lesions, no sensory loss in the skin
lesions, and/or nodular skin lesions, in the
absence of satellite lesions and central heal-
ing in the skin lesions; or b) nerve involve-
ment and 20 or more skin lesions, in case
the clinical records were incomplete.

The classification of PB leprosy was con-
sidered confirmed if clinical records gave:
a) nerve involvement and defined edge(s) of
the skin lesions and/or marked hypopig-
mentation of the skin lesions, and/or raised
edges of the skin lesions, and/or central
healing in the skin lesions; or b) hypopig-
mented skin lesions with sensory loss in the
skin lesions; or c) nerve involvement and
less than 20 skin lesions, in case the clinical
records were incomplete.

The division of less than 20 skin lesions
for the PB classification and 20 or more for
the MB classification was chosen for the fol-
lowing reasons: a) On the patient records
the number of skin lesions is routinely re-
corded as up to 5, 6 to 19, or 20 and above.
Therefore, no other cut-off points could be
considered. b) Of the patients with clinically
and bacteriologically confirmed PB leprosy,
only 41.6% had up to 5 skin lesions, 45.9%
had between 6 and 19 skin lesions, and
12.6% had 20 or more skin lesions (Table
6). Of those with confirmed MB leprosy,
7.9% had up to 5 skin lesions, 22.7% had
between 6 and 19 skin lesions, and 69.4%
had 20 or more skin lesions (Table 6).

A cut-off point of 20 skin lesions gives
the least chance of over-classification of MB
patients (sensitivity of 69%, specificity of

87% and predictive value of 82% compared
with 92%, 42% and 56%, respectively, for
a cut-off point of more than 5 skin lesions).

Alternative clinical methods for
classification of patients

The following clinical signs were routine-
ly recorded on the patient record card:

1. Main characteristics of skin lesions:
- sensory loss: marked, some, nil
- number of lesions:^5, 6-19,^20
- edge of lesion: obvious, moderate, un-

clear
- hypopigmentation: marked, some, very

little
- central healing: present, none
- surface raised: edge only, center, nodules
- satellites: present, none
2. Nerve involvement
- enlargement of peripheral nerve trunks:

cervical, ulnar, radial cutaneous, median,
common peroneal, tibial nerves

- tenderness of nerves: ulnar, radial cuta-
neous, median, common peroneal and
tibial nerves

For defining standard clinical criteria for
the classification of patients, the comput-
erized data of the same patients who were
included in the comparison of methods for
classification of patients were used. How-
ever, only the 1346 patients whose clinical
classification was confirmed by skin-smear
results were included in the analysis. Several
combinations of clinical signs were tested,
starting with one sign, the number of skin
lesions, and subsequently adding more.

For 1164 of the 1346 patients (86.5%),
the number of skin lesions had been re-

TABLE 1. Distribution of BI results of new
patients.

BI
PB MB Totals

No. °/o N o. No. %

0 690 94.5 168 21.1 858 56.3
1 29 4.0 28 3.5 57 3.7
2 5 0.7 71 8.9 76 5.0
3 4 0.5 75 9.4 79 5.2
4 1 0.1 155 19.5 156 10.2
5 1 0.I 201 25.3 202 13.2
6 0 97 12.2 97 6.4

Totals 730 795 1525
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corded. Due to incompleteness of the clin-
ical records, the number of patients who
were included in subsequent score charts
decreased with the adding of more clinical
signs. Score charts which include the clinical
signs and number of patients are presented
in Tables 6 through 11.

In order to illustrate that the main prob-
lem with the development of a score chart
relates to the borderline classifications, sep-
arate results for TT, BT, BL and LL patients
are presented. The following scores were
given to each of the characteristics of the
skin lesions and nerve enlargements:

Clinical signs
Score

2 3
No. skin lesions 5 6-19 a 20
Sensory loss Marked Some Nil
Edge lesion Obvious Moderate Unclear
Hypopigmentation Marked Some Very little
Central healing Present None
Surface raised Edge Center Nodules
Nerve enlargement -̂  2 nerves > 2 nerves

RESULTS
Comparison of classification methods

Skin-smear results, the highest BI of the
four sites, of the 1525 new patients are given
in Table 1. Of the 730 patients classified as
PB, 690 (94.5%) had negative skin smears,
29 (4.0%) had a BI of 1, and 11 (1.5%) had
a BI of 2 or above. Of the 795 patients clas-
sified as MB, 168 (21.1%) had negative skin
smears, 28 (3.5%) had a BI of 1, and 599
(75.3%) had a BI of 2 or above. Because of
different policies for the grouping of patients
with a BI of 1, this skin-smear result was
considered acceptable for both PB and MB
classifications. Hence, in 1.5% of the pa-
tients classified as PB and in 21.1% of the
patients classified as MB the clinical clas-
sification was not confirmed by the skin-
smear results. In most of these patients the
skin-smear examination was not repeated.

The ascertainment of the diagnosis of lep-
rosy and the most probable classification
gave the following results: a) In 8 of the 11
patients classified as PB, but with positive
skin-smear results, the clinical records
strongly supported PB leprosy. Two of these
patients had hypopigmented skin lesions
with sensory loss and six had nerve involve-
ment with skin lesions characteristic for PB

leprosy. In two patients the records sup-
ported MB leprosy, nerve involvement and
skin lesions characteristic for MB leprosy.
In one patient the clinical records were in-
complete. b) In 143 of the 168 patients
(85.1%) classified as MB, while having neg-
ative skin smears, the diagnosis of leprosy
and the most probable classification could
be established from the clinical records (Ta-
ble 2). The records of 69 patients supported
PB leprosy and those of 74 patients, MB
leprosy. In nine patients the clinical records
gave insufficient evidence for the diagnosis
of leprosy, and in 16 patients there was suffi-
cient evidence for the diagnosis but insuf-
ficient information to establish the most
probable classification. The clinical signs on
which these conclusions were based are also
given in Table 2. Of the 74 patients whose
records supported MB leprosy, this was
based on the presence of nerve involvement
and skin lesions characteristic for MB lep-
rosy in 57 patients and on the presence of
nerve involvement and 20 or more skin le-
sions in 17 patients. For the 69 patients
whose records supported PB leprosy, this

TABLE 2. Results of assessment of diag-
nosis and re-classification in patients origi-
nally classified while having negative skin
smears.

No.
pa-

tients

Assessment of diagnosis and re-classification
Leprosy diagnosis supported, classifi-

cation likely MB
74 44.0

Leprosy diagnosis supported, classifi-
cation likely PB

69 41.1

Leprosy diagnosis supported, classifi-
cation could not be established

16 9.5

Leprosy diagnosis doubtful 9 5.4
Total 168

Clinical signs
Nerve involvement, skin lesions MB 57 33.9
Nerve involvement,^20 skin le-

sions
17 10.1

Nerve involvement, skin lesions PB 38 22.6
Nerve involvement, < 20 skin le-

sions
13 7.7

Sensory loss in skin lesions 18 10.7
Nerve involvement, records of le-

sions incomplete
16 9.5

No nerve involvement, no sensory
loss in skin lesions

9 5.4

Total 168
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TABLE 3. Percentages of MB patients with
negative skin smears for individual super-
visors.

Supervisor
Total no.

MB
MB patients
with BI = 0

patients No.

1 14 0 0
90 3 3.3

3 63 4 6.3
4 65 7 10.8
5 35 4 11.4
6 38 5 13.2
7 44 7 15.9
8 98 19 19.4
9 110 29 26.4

10 26 8 30.8
107 35 32.7

12 105 47 44.8

Total 795 168 21.1

was based on nerve involvement and skin
lesions characteristic for PB leprosy in 38
patients, nerve involvement and less than
20 skin lesions in 13 patients, and sensory
loss in the skin lesions in 18 patients.

The variation among the supervisors in
percentage of patients who were classified
as MB and who had negative skin smears
is presented in Table 3, and ranges from 0%
to 44.8%. Table 4 presents the results of the
assessment of the diagnosis and reclassifi-
cation of the 168 patients originally classi-
fied as MB (and with negative skin-smear
results) for the individual supervisors.

TABLE 4. Assessment of diagnosis and re-
classification of patients originally classified
as MB and with negative skin smears for the
individual supervisors.

Diagnosis supported

PB MB Class =

1 0 0 0 0 0
2 3 0 1 2 0
3 4 0 1 3 0
4 7 3 0 3 1
5 4 0 2 2 0
6 5 1 1 1 2
7 7 0 1 4 2
8 19 1 8 6 4
9 29 1 12 16 0

10 8 0 4 4 0
11 35 0 11 20 4
12 47 3 28 13 3

Total 168 9 69 74 16

TABLE 5. Patients with confirmed MB
leprosy.

Superviors No. MB
Patients with confirmed

MB leprosy
patients

No. °/o

1 14 14 100
2 90 89 98.9
3 63 62 98.4
4 65 62 95.4
5 35 32 91.4
6 38 34 89.5
7 44 41 93.2
8 98 85 86.7
9 I10 97 88.2

10 26 // 84.6
11 107 92 86.0
12 105 71 67.6

Total 795 701 88.2

In Table 5 the number and percentage of
MB patients for whom the MB classification
was confirmed are given for the individual
supervisors. The classification of MB lep-
rosy is considered confirmed if it is sup-
ported by the skin-smear results or by the
re-assessment of the clinical signs. The per-
centage of patients with confirmed MB lep-
rosy ranges from 67.6% to 100%, with an
average of 88.2%.

Alternative clinical methods for
classification of patients

In Table 6 the numbers of skin lesions
for 1164 new patients whose clinical clas-
sification was confirmed by skin-smear re-
sults are presented.

The scores for the number of skin lesions
and sensory loss in the skin lesions for 485
PB and 378 MB patients are given in Ta-
ble 7.

Table 8 gives the scores for the number
of skin lesions, sensory loss in the skin le-
sions, and hypopigmentation in the lesions
for 292 PB patients and 248 MB patients.

In Table 9 scores for the number of skin
lesions, sensory loss in the skin lesions, hy-
popigmentation and surface characteristics
are presented for 210 PB patients and 205
MB patients.

The scores for number of skin lesions,
sensory loss in the skin lesions, hypopig-
mentation, surface characteristics, edge of
the lesions, and nerve enlargement for 210
PB and 205 MB patients are given in Table
10.

MB pa- Diag-
Super-^tients^nosis
visor^with

^
doubt-

BI = 0
^

ful
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TABLE 6. Number of skin lesions for new patients whose clinical classification was
confirmed by skin-smear results.

Skin lesions
< 5 6-19 20 % Total

TT 79 98.8 1 1.2 0 0 80
BT 189 33.5 295 52.2 81 14.3 565
Total PB 268 41.6 296 45.9 81 12.6 645

BL 37 10.3 103 28.6 220 61.1 360
LL 4 2.5 15 9.4 140 88.1 159
Total MB 41 7.9 118 22.7 360 69.4 519

Total PB + MB 309 26.5 414 35.6 441 37.9 1164

The scores for the number of skin lesions,
sensory loss in the skin lesions, hypopig-
mentation, surface characteristics, edge of
the lesions, nerve enlargement, and central
healing for 187 PB and 182 MB patients are
given in Table 11.

Table 12 summarizes the percentages of
patients who would have been misclassified,
and would either be over-treated or under-
treated, for the different combinations of
clinical signs, in case different total score
cut-off points for the division into the PB
or MB category are applied. If, in the score
of the number of skin lesions, patients with
more than five lesions would be considered
MB, this would result in 58.5% of the PB
patients being classified as MB and, hence,
would be over-treated. In addition, 7.9% of
the MB patients would be classified PB and
would be under-treated. If, in the example
of seven clinical signs, patients with a total
score of more than 12 are considered MB,
10.2% of the PB patients and 4.9% of the
MB patients would be misclassified and
would be over-treated and under-treated,
respectively.

DISCUSSION
Comparison of classification methods

In 719 of the 730 patients (98.5%) who
were classified as PB on clinical grounds,
the classification was confirmed by skin-
smear results. In 11 patients (1.5%), a BI of
more than 1 was reported. Because in eight
of these patients the clinical records strongly
support PB leprosy, there is a possibility of
false-positive smear results, or that skin
smears have been mixed or mistakes have
been made in the process of copying the
results. The possibility of false-positive re-
sults, due to artifacts which are difficult to

distinguish from acid-fast bacilli, has been
reported ( 13). It was not possible to detect
whether one or the other reasons had been
the case.

From the very fact that in 98.5% of the
patients classified as PB the clinical classi-
fication was supported by skin-smear re-
sults, it can be concluded that skin-smear
examination added little to the classifica-
tion which was made on clinical grounds.
A possible misclassification, leading to un-
der-treatment, of 1.5% of 730 patients clas-
sified as PB (less than 1% of the total 1525
patients) is very acceptable for a field pro-
gram. There is, therefore, in the ALERT
leprosy control program, no strong reason
for doing routine skin-smear examinations
in patients who, on clinical grounds, are
classified as PB. This observation, which
should be supported by findings elsewhere,
could have far-reaching importance for lep-
rosy control programs and for organizations
which recommend strategies for leprosy
control.

While in 78.9% of the patients who, on
clinical grounds, were classified as MB the
classification was confirmed by skin-smear
results, 21.1% of the patients had negative
skin smears. The following possibilities for

TABLE 7. Scores for the number of skin
lesions and sensory loss in the skin lesions.

Total
score

PB NI I3

TT BT Total BL LL Total

2 43 77 120 0 0 0
3 7 186 193 27 0 27
4 8 123 131 79 10 89
5 0 35 35 85 16 101
6 0 6 6 81 80 161

Total 58 427 485 272 106 378
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TABLE 8. Scores for number of skin le-
sions, sensory loss in the skin lesions, and
hypopigmentation.

Total
score

P13 MB

TT BT Total 13L LL Total

3 22 35 57 0 0 0
4 8 100 108 17 0 17
5 4 83 87 32 0 32
6 I 27 28 27 1 28
7 0 12 12 31 24 55
8 0 0 0 23 45
9 0 0 0 23 48 71

Total 35 257 292 153 95 248

the discrepancy between the clinical clas-
sification and the results of the skin-smear
examination were considered: a) The tech-
nique of taking skin smears was not cor-
rectly applied, b) Patients with negative skin
smears suffer from another disease which
mimics leprosy, c) Some positive skin
smears have been missed by the laboratory
staff, and d) Supervisors over-classify MB
leprosy.

Incorrect application of skin-smear tech-
niques. Over 80% of the skin smears are
taken in the field by leprosy supervisors and
some experienced health assistants. The
techniques of smear taking are regularly as-
sessed by the head of the ALERT labora-
tory, and there is a continuous feedback on
the quality of the skin smears. The perfor-
mance of the leprosy control staff was, at
several times, evaluated as satisfactory to
very good. The quality of the skin smears
of two of the three supervisors with the
highest percentage of MB patients with neg-

TABLE 9. Scores for number of skin le-
sions, sensory loss in the skin lesions, hy-
popigmentation, and surface characteristics.

Total
score

PB MB

TT BT Total BL LL Total

4 16 20 36 0 0 0
5 8 60 80 0 0 0
6 5 61 66 12 0 12
7 0 28 28 12 0 12
8 0 9 9 16 2 18
9 0 3 3 14 4 18

10 0 0 0 19 16 35
11 0 0 0 18 19 37
12 0 0 0 21 52 73

Total 29 181 210 112 93 205

TABLE 10. Scores for number of skin le-
sions, sensory loss in the skin lesions, hy-
popigmentation, surface characteristics, edge
of the lesions and nerve involvement.

Total
score

PB MB

TT BT Total 131. LL Total

6 16 15 31 0 0 0
7 7 28 35 0 0 0
8 4 25 29 0 0 0
9 2 43 45 0 0 0

10 0 48 48 10 0 10
11 0 14 14 12 0 12
12 0 5 5 14 3 17
13 0 3 3 11 4 15
14 0 0 0 14 8 22
15 0 0 0 17 12 29
16 0 0 0 15 24 39
17 0 0 0 19 42 61

Total 29 181 210 112 93 205

ative skin smears was always reported as
very good. Although this possibility for the
discrepancy cannot completely be excluded,
it is likely that it is not a major cause.

Patients suffer from another disease. In
159 of the 168 patients (94.7%), the cor-
rectness of the diagnosis of leprosy could be
confirmed from the clinical records (Table
2). Therefore, not more than nine patients
might have suffered from another disease.

Positive skin smears have been missed.
Negative skin-smear results were reported
in 858 of the 1525 patients (56.3%) and

TABLE 11. Scores for number of skin le-
sions, sensory loss in the skin lesions, hy-
popigmentation, sumface characteristics, edge
of the lesions, nerve involvement and central
healing.

Total
score

PB MB

TT BT Total BL LL Total

7 13 3 16 0 0 0
8 4 17 21 0 0 0
9 3 27 30 0 0 0

10 3 27 30 0 0 0
11 0 44 44 0 0 0
12 0 27 27 9 0 9
13 0 11 11 11 0 11
14 0 6 6 9 2 11
15 0 2 10 3 13
16 0 0 0 14 9 23
17 0 0 0 9 8 17
18 0 0 0 19 23 42
19 0 0 0 16 40 56

Total 23 164 187 97 85 182
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TABLE 12. Patients who would be misclassified and would either be over-treated or under-
treated for the different combinations of clinical signs and in case of different total score
cut-off point for PB and MB divisions.

Total lesion
score cut-off
point for PB

and MB
divisions

Clinical signs" % PB^% MB
over-treated^over-treated

>5 NL 58.5 7.9
> 20 12.6 30.6
>3 NL + SL 35.5 7.1
>4 8.5 30.7
>4 NL + SL + HP 43.5 6.9
>5 13.7 19.8
>6 NL + SL + HP + SR 19.0 5.9
>7 5.7 11.7
>9 NL + SL + HP + SR + EL + NE 33.3 0

> 10 10.5 4.9
>^11 3.8 10.7
>^11 NL + SL + HP + SR + EL + NE + CH 24.6 0
> 12 10.2 4.9
> 13 4.3 11.0

NL = Number of skin lesions; SL = sensory loss in the skin lesions; HP = hypopigmentation; SR = surface
raised; EL = edge of lesions; NE = nerve enlargement; CH = central healing.

positive skin-smear results in 667 patients
(43.7%) (Table 1). Of the patients with pos-
itive skin smears, 212 (31.8%) had a BI of
1, 2, or 3 and 455 (68.2%) had a BI of 4, 5,
or 6. This is an unusual distribution for
which no explanation has so far been forth-
coming. One would have expected a higher
number of patients with low BIs. If this as-
sumption on the distribution of skin-smear
results would be correct, part of the patients
with low BIs will have been missed. This is
supported by the observation that in 74 of
the 168 patients classified as MB but with
negative skin-smear results, the clinical rec-
ords support MB leprosy (Table 2).

In addition, there is a technical problem
with the detection of only a few bacilli in
skin smears. It is a general observation that
bacilli are usually unevenly distributed over
the smear area ( 7). Routinely, 100 micro-
scopic fields have to be examined, which
represent only about 2.5% of the smear area
( 7). Even if skin-smear techniques are prop-
erly applied, it is quite possible that bacilli
will not be detected in parts of some smears
where the numbers of bacilli are low. Fur-
ther, when large numbers of smears have to
be examined, laboratory staff tend to make
a judgment after examination of less than
100 fields (personal observation). The pos-
sibility that low densities of bacilli are missed

has also been reported by others ( 3 . 10 . ' 6 ).
Vettom, et al. reported in a multi-center
study that the highest percentage of low cor-
relations between the service laboratories
and the reference laboratory was found in
the false-negative smears (p). In order to
confirm that positive skin smears have been
missed, the skin smears should have been
re-read. The opportunity for re-reading was,
except in a few cases, not used. In addition,
skin-smear examination was usually not re-
peated.

Similarly, some low BI results might have
been missed among patients who have been
classified as PB. Whether or not this had
been the case could not be detected.

Over-classification of MB leprosy. If one
looks at the individual supervisors, major
differences in the percentage of patients
classified as MB, in whom the classification
was not supported by skin-smear results,
can be observed (Table 3). It was found that
the clinical judgment of the supervisors is
influenced by the relative importance they
give to the different clinical signs. Some give
considerable weight to the number of skin
lesions and tend to classify patients with ten
or more skin lesions as MB. Others take
other signs into consideration. Some super-
visors tend to over-classify MB patients, be-
cause they do not feel at ease with the 6
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months of MDT for PB patients. This at-
titude was, on several occasions, discussed
with the supervisors. During 1989 a stricter
policy for application of clinical criteria for
classification of patients has been intro-
duced at ALERT.

The observation that in 69 of the 168 MB
patients with negative skin smears the clin-
ical records support PB leprosy (Table 2)
confirms that there is over-classification of
MB patients by some supervisors. If the 74
patients with negative skin smears, but
whose re-assessment of the clinical records
supported MB leprosy (Table 2), are in-
cluded in the group of MB patients, 701 of
the 795 patients (88.2%) can be considered
as MB (Table 5). Of the remaining 94 pa-
tients, the clinical records support PB lep-
rosy (69 patients), the diagnosis of leprosy
was doubtful (9 patients), or the most prob-
able classification could not be established
(16 patients) (Table 4). Six supervisors score
over 90% of correct classifications (Table
5). This would be an acceptable percentage
for a field program. Five supervisors score
between 80% and 90%, and one supervisor
scores less than 70%. The latter percentages
could be increased if standard criteria for
clinical classification are strictly applied.

From this analysis, the following conclu-
sions can be drawn: a) If, for classification
purposes, the decisive factor would have
been the outcome of the skin-smear ex-
aminations, part of the MB patients would
incorrectly have been classified as PB and,
therefore, would be under-treated. In this
analysis, these were 74 patients or 9.3% of
the 795 patients who, after assessment of
the clinical records, were considered MB in
spite of probably false-negative skin-smear
results. b) Classification which is primarily
based on clinical signs may result in over-
classification of MB patients. In this anal-
ysis, this was observed in 69 patients or
8.7% of the 795 patients who were classified
as MB but were subsequently, on assess-
ment of the clinical records, considered to
be PB. Over-classification of MB patients
was supervisor-related; 63 of the 69 patients
(91.3%) were classified by five of the 12 su-
pervisors (Table 4). c) In only a few patients
the classification of PB (made on clinical
grounds) was not supported by the results
of skin-smear examinations. This was ob-
served in 11 out of 730 patients, of whom

8 patients on assessment of the clinical rec-
ords were considered PB in spite of prob-
ably false-positive skin-smear results. d)
Even under conditions which can be con-
sidered optimal, some patients will be mis-
classified and will either be under-treated or
over-treated, whether the classification is
based on clinical signs or on skin-smear re-
sults.

The experience in the ALERT leprosy
control program shows that classification
which is based on clinical signs may, in par-
ticular, result in some PB patients being
classified as MB, while classification based
on the results of skin-smear examinations
is more likely to result in some MB patients
being classified as PB. The evidence above
shows that classification on clinical signs is
not inferior to classification which is based
on the results of skin-smear examinations.

This experience shows that patients can
be classified on clinical grounds and, hence,
MDT can be introduced in the absence of
skin-smear services for routine classifica-
tion purposes. In order to limit the number
of patients who will be misclassified, certain
requirements should be fulfilled: a) Stan-
dard criteria for clinical classification should
be defined and strictly applied. b) Classifi-
cation of patients should be the responsi-
bility of supervisors and not of general med-
ical staff. The supervisors should be properly
trained in the classification of patients ac-
cording to standard criteria, and the appli-
cation of these criteria should be closely su-
pervised. c) A system of assessment of the
quality of clinical examination and classi-
fication on clinical grounds should be in-
troduced. A sample of, for example, 10% of
the MB and PB patients' skin smears should
be examined in a reference laboratory.
Hence, the availability of a high-quality skin-
smear service at one or a few reference lab-
oratories remains essential.

Alternative clinical methods for
classification of patients

If patients could be classified based on
the number of lesions, this would be a sim-
ple method of grouping patients in either
the PB or MB category. Classification based
on the number of skin lesions is practiced
in some leprosy control programs. How-
ever, the hazards of over-classification and
over-treatment may be considerable ifa cut-
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off point of five skin lesions is used for the
subdivisions into PB and MB leprosy. When
this was applied to the patients diagnosed
in the ALERT leprosy control program in
whom the clinical classification had been
confirmed by skin-smear results, this re-
sulted in 58.5% of the PB cases being clas-
sified as MB, and 7.9% of the MB patients
being classified as PB (Table 12). The latter
percentage may be acceptable for a field pro-
gram. However, the percentage of misclas-
sified PB patients is far too high. A cut-off
point of more skin lesions would result in
a higher percentage of misclassified MB pa-
tients, namely, 30.6% for 20 or more skin
lesions (Table 12).

From these observations, it can be con-
cluded that classification of patients based
on the number of skin lesions, if applied in
the ALERT leprosy control program, would
result in a considerable percentage of mis-
classified patients. Whether classification
based on the number of lesions would be
justified in other parts of the world would
have to be based on locally collected clinical
data. Further, a possible classification
method based on the number of lesions
should not only include skin lesions, but
also nerve lesions (enlargement, tenderness
of peripheral nerves).

If two, three, or four clinical signs arc
included in the score chart and if different
cut-off points for total scores are applied,
either the percentage of PB patients who will
be classified as MB will be unacceptably high
or this will be the case with the percentage
of MB patients who will be classified as PB
(Table 12). However, the combined use of
several clinical signs increased the validity
of the clinical testing. In the score charts,
which include six and seven clinical signs,
cut-off points can be identified which give
acceptable percentages of patients misclas-
sified either way. If in the example of six
clinical signs the patients whose total score
is up to 10 are classified as PB and those
with a total score of more than 10 as MB,
10.5% of the PB patients and 4.9% of the
MB patients will be classified incorrectly
(Table 12).

For a total score cut-off point of 12, in
the example of seven clinical signs, this
would apply to 10.2% of the PB patients
and to 4.9% of the MB patients. Hence, there
is no difference between the latter two score

charts in the percentages of misclassified pa-
tients, when applied to these series of pa-
tients. The percentage of 4.9% potentially
misclassified MB patients is the lowest per-
centage which could be obtained with the
combinations of clinical signs and the var-
ious cut-off points used.

At this level, one additional clinical sign
apparently does not increase the percentage
of patients who will be classified correctly.
Compared with less than five clinical signs,
an increase in the percentages of correct
classifications can be observed. In this ma-
terial the optimal number of clinical signs
which arc to be included in a score chart
should be five or six.

The above score charts are examples of
possible charts for use in classifying leprosy
patients. Several other combinations, and
using different scores for the various clinical
signs, could be considered and tried out.

With this analysis, an attempt was made
to define an alternative for classification
which is, at present, primarily based on the
results of skin-smear examinations. This
retrospective analysis certainly has limita-
tions, in particular because of the incom-
pleteness of part of the clinical records.
However, looking at the clinical, rather than
the bacteriological criteria for the allocation
of patients to either the PB or MB regimen
of MDT could be of considerable impor-
tance for control programs. A clinical sys-
tem for grouping of patients certainly needs
further study. Possible systems could be
tested in areas where studies on, for ex-
ample, the effectiveness of MDT are imple-
mented, where the quality of the skin-smear
services is good, and where detailed clinical
data of the patients are available.

SUMMARY
This paper reports on the experience with

classification of patients at the All-Africa
Leprosy and Rehabilitation Training Centre
(ALERT) in the Shoa Province in Ethiopia.
Classification on clinical grounds is com-
pared with classification which is primarily
based on the result of skin-smear exami-
nations. In addition, possible alternative
clinical methods for the allocation of pa-
tients to the multidrug therapy (MDT) reg-
imens are discussed.

The analysis includes 1525 new patients.
In 730 patients classified clinically as pall-
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cibacillary (PB), this classification was not
confirmed by skin-smear results in only
1.5%; whereas in 795 patients classified
clinically as multibacillary (MB), the clas-
sification was not confirmed in 21.1%. Pos-
sible reasons, notably for the latter discrep-
ancy, are discussed.

Based on an assessment of the correctness
of the diagnosis and the most probable clas-
sification, it was found that if classification
had been based on the skin-smear results,
9.3% of the 795 patients classified as MB
would have been classified incorrectly as PB.
Classification based on clinical signs resulted
in incorrect classification, MB instead of PB,
of 8.7% of the 795 patients. Over-classifi-
cation of MB patients, which was found to
be supervisor related, is open to improve-
ment by a strict application of clinical cri-
teria for classification. The experience in the
ALERT leprosy control program shows that
classification which is based on clinical signs
may, in particular, result in some PB pa-
tients being classified as MB, while classi-
fication based on the results of skin-smear
examinations is more likely to result in some
MB patients being classified as PB. It was
concluded that, provided a number of re-
quirements aimed at limiting the number
of misclassified patients are introduced, pa-
tients can be classified based on clinical signs
and, hence, in the absence of skin-smear
services for routine classification purposes.

RESUMEN
Este articulo se refiere a Ia experiencia sobre Ia cla-

sificaciOn de los pacientes en el Centro ALERT (All-
Africa Leprosy and Rehabilitation Training Centre) de
la Provincia de Shoa en Etiopia. La clasificaciOn clinica
se compara con Ia clasificaciOn basada en los resultados
de los extendidos de linfa cutimea. Ademas se discuten
diferentes metodos alternativos para situar a los pa-
cientes dentro de los programas de tratamiento con
multiples drogas.

El andlisis incluye 1525 casos nuevos. En 730 pa-
cientes clasificados clinicamente como paucibacilares
(PB), Ia clasificaciOn no se confirm() por los resultados
de los extendidos de linfa cutzinea solo en el 1.5% de
los casos, mientras que en 795 pacientes clasificados
clinicamcntc como multibacilares (MB), la clasifica-
ciOn no se confirm() en el 21.1% de los casos.

Se discuten las posibles razones de las discrepancias.
Con base en la exactitud del diagnOstico y en Ia cla-
sificaciOn mzis probable, se encontrO que si la clasifi-
caciOn se hubiera hecho en funciOn de los extendidos
de linfa cutzinea, el 9.3% de los 795 pacientes clasifi-

cados como MB se hubieran clasificado incorrecta-
mente como PB. La clasilicaciOn basada solo en los
signos clinicos result() en una clasificaciOn incorrecta
(MB en lugar de PB) del 8.7°h de los 795 pacientes. La
sobreclasilicaciOn de pacientes MB, Ia cual se encontrO
relacionada con el supervisor, puede corregirse por la
aplicaciOn estricta de los criterios clinicos de clasili-
caciOn. La experiencia en el programa de control de Ia
lepra ALERT indica quc Ia clasificaciOn basada en sig-
nos clinicos puede, en particular, dar como resultado
quc algunos pacientes PB scan clasificados como MB,
mientras que la clasificaciOn basada en los extendidos
de linfa cutanca puede originar que algunos pacientes
MB scan clasificados como PB. La conclusion cs quc
manteniendo reducido el nUmero de factores dc error,
para propOsitos de clasificaciOn de rutina, los pacientes
pueden ser clasificados basandose en los signos clini-
cos, y de aqui, en ausencia de los servicios para efectuar
los extendidos de linfa cutanea.

RÉSUMÉ

Cet article rapporte l'experience concernant la clas-
sification des patients au "An-Africa Leprosy and Re-
habilitation Centre" (ALERT) dans la province de Shoa
en Ethiopic. Une classification sur base clinique est
compar& a une classification basee en premier lieu sur
le resultat de ('examen des frottis cutanes. De plus, des
methodes alternatives cliniqucs pour la repartition des
patients scion les regimes de polychimiotherapie (PCT)
sont discutêes.

L'analyse comprend 1525 nouveaux patients. Parmi
730 patients classes cliniquement comme paucibacil-
laires (PB), cette classification ne fut pas confirm& par
les rêsultats des frottis cutanós pour seulement 1.5%;
tandis quc parmi 795 patients classes cliniquement
comme multibacillaircs (MB), la classification n'a pas
etc confirmee dans 21.1% des cas. Les raisons possibles,
notamment pour cette derniere divergence, sont dis-
cutees.

Sur Ia base dune evaluation de l'exactitude du di-
agnostic et de la classification Ia plus probable, on a
trouve que, si la classification avait etc basee sur les
frottis cutanes, 9.3% des 795 patients classes comme
MB auraient Cie incorrectement classes en PB. Unc
classification basee sur les sympttimes cliniqucs results
a un classement incorrect, MB au lieu de PB, de 8.7%
des 795 patients. Un execs de classification des patients
en MB, qu'on a montre comme etant dêpendante du
superviseur, se prête a une amelioration par l'appli-
cation stricte des criteres cliniques de classification.
L'experience du programme de lutte contre la lepre
d'ALERT montrc qu'une classification basee sur les
sympttimes cliniques peut, en particulier, resulter en
une classification de quelqucs patients PB en MB, tan-
dis qu'une classification basee sur les resultats des frot-
tis cutanes resultcra plus vraiscmblablement dans une
classification comme PB de quelques patients MB. On
en conclut que, pourvu qu'une serie de mesures soient
introduites dans le but de limiter le nombre de patients
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erronêment classifies, les =lades peuvent etre classes
sur la base des symptiimes cliniques, et done en l'ab-
sence de services permcttant l'examen de routine des
frottis cutanes.
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