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level. Therefore from 1990 onwards the training of selected health workers as ‘future
teachers’ in health education is being organized.

Attention to inservice training only has a drawback in that much time is spent to ‘un-
learn’ specific habits picked up from teachers and mentors during basic training. It is
therefore advisable to include teaching modules on the health education and social
aspects of leprosy as part of the current efforts reported by McDougall and Georgiev to
introduce basic leprosy teaching into the curricula of medical students and other cadres of
health personnel.!’

Funding a place for health education in leprosy control programmes

What health education activities are implemented in leprosy control programmes? We
have no reliable information on the subject. Current reporting through the annual ILEP
forms is incomplete and misleading. If activities are reported they tend to be those which
are highly visible and which can be stated quantitatively. For example, a programme has
conducted a large-scale leprosy awareness campaign in Madras or in Bombay; 50 talks
have been held in schools in Control Area 3 of Sierra Leone; 10 meetings about leprosy
have been arranged with medical and nursing societies in Karachi. Other reported
activities may include World Leprosy Day events, participation in health fairs, leprosy
messages sent through press, radio or TV.

But much health education goes unreported, especially patient education during
home visits, in clinics, in physiotherapy departments.

A first step should be to obtain a better picture of current health education activities
and needs. I suggest regional meetings of programme directors as a tool for data
collection since there is no commonly accepted terminology for the coding of health
education activities, making written reports therefore unreliable.

Most leprosy control managers I have met in different countries want to include health
education activities in the programme, but have questions about the effectiveness of
current activities; about who should be responsible for health education and about where
and how to introduce health education in the scheduled activities of the leprosy control
programme.

These questions should be discussed and answered within the framework of three
principles.

| HEALTH EDUCATION IS NEEDED AT ALL STAGES OF LEPROSY CONTROL

Health education in leprosy tends to focus on problems of late detection or on the
teaching of self-care for the prevention of deformities. I suggest we define health
education activities in other areas as well, such as the first contact of people with leprosy
services for diagnosis and eventually treatment. Health workers should provide proper
conditions for communication to help new patients accept the disease and the proposed
treatments.

Another area is the promotion of regular treatment and ensuring appropriate post-
surveillance behaviour among patients. Are proper communication skills applied? Does
the clinic setting and its organization favour effective communication between health
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problems which occur such as, non-acceptance of the disease; patient’s use of other
healers; his claiming of drugs after discharge, and so on. Such behaviour of patients would
then not be considered in isolation (requiring, as of tenis thought, an extra dose of health
education) but as an expression of a coping response which requires a specific and
appropriate approach. For example, a health worker when faced with a patient who is
complaining that his patches are not disappearing and that he does not feel well will tend
to respond with a ‘don’t worry, after a few more months the patches will disappear’. In
fact, the health worker should understand that the patient is going through an
accommodation stage of his illness and is re-assessing the meaning of his disease within
the context of his personal life projects. Armed with this knowledge health workers could
initiate a discussion on personal concerns about the consequences of the disease on a
person’s life rather than to suggest not to worry.

In a more general sense, unless we better understand the nature of suffering of a
person, we are not able to help effectively. On the contrary, health workers who fail to
understand the nature of suffering can engage in medical interventions that (although
technically adequate) not only fail to relieve suffering but may become a source of
suffering itself”.?’

2 A second line for research should focus on the health worker. It has been suggested
that health workers may contribute to misconceptions and fear about leprosy.?' If so, it is
an important observation requiring closer analysis and possibly a review of current
training practices.

Several studies acknowledge the possible beneficial effect of a sound health worker—
patient relationship with respect to patient attendance, drug compliance and other
indices. Yet can we describe the parameters of a sound relationship? How do those with a
sound relationship behave compared to those with an ineffective relationship? How much
do we know about the attitudes of health workers towards patients compared to the
amount of research on the attitudes of patients towards disease and care? And, what
about studies of job satisfaction and commitment of the health worker towards leprosy
care and particularly towards the educational and social aspects of his task? We know
little about this area. Yet a satisfied worker is an effective worker.

3 A third and final area for research which I would like to suggest deals with the
evaluation of communication strategies and methods.

Although we possess an interesting set of rules and principlesfor communicating with
patients and communities, several communication practices need validation. For
example, how do we translate medical concepts into words and a language people readily
understand? Is ‘health belief synthesis’, which attempts to bridge the gap between
scientific and cultural concepts about leprosy, an effective procedure??® Another research
theme concerns the specifics of community participation strategies. What are the steps?
Are there simple tools to assess opinion leaders and the influence of social networks in
decision-making? Who are the main informants about leprosy and its care? What is the
role of traditional healers in this respect? What types of relationships are viable between
leprosy services and healers?

Conclusion

I have discussed the need to redefine health education in leprosy. Some of the thoughts
expressed in this paper may be useful to programme managers and health workers. They
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damaged either by the disease itself or because of lagophthalmos and insensitivity of the
eyes.

The clinical aspects of eye diseases in leprosy have been well documented, but the
pathological studies of the eye in human patients are few,' this is due to the fact that eye
specimens of patients are hard to get. Whenever eyeballs were available, they were almost
always at the end stage of disease and had been treated over a long period of time. What
we know about the pathology of the whole human eyeball in leprosy is based on limited
observations of human specimens. In order to gain an overview of the pathology of the
eye in leprosy, and to know the pathogenesis of it animal model studies are necessary.

Since the discovery that armadillos could be artificially infected with Mycobacterium
leprae,?? these animals have been used both as a source of the causative organism for
other research and as an animal model of human leprosy in different fields of research.* In
order to know more about the pathology of the eye lesions in this animal model, 130 eyes
from 68 experimentally infected armadillos were studied histologically and in several
cases ultrastructurally.

Material and methods

One hundred and thirty eyes were studied from 68 M. leprae infected armadillos (Dasy pus
novemcinctus). The eyes came from the following research institutes: Forschungsinstitut
Borstel of West Germany, Royal Tropical Institute of Amsterdam, Holland and Florida
Institute of Technology, Melbourne, Florida, USA. Six of these animals had only one eye
specimen available.

The animals were inoculated intravenously with M. leprae through the femoral vein
and with a dosage of 10® bacilli in 1 ml of saline. Between 5 and 60 months after
inoculation the animals were put to sleep and the eyes removed, 59 of them with the
eyelids and intraorbital tissues intact. The specimens were fixed in buffered formaldehyde
or glutaraldehyde. Paraffin sections of these specimens were made and stained either with
haematoxylin-eosin, with modified Fite-Faraco (FF) method for acid-fast bacilli (AFB)
after depigmentation with potassium permanganate,® with Gomori or with PAS methods.
The eys of 3 armadillos fixed in glutaraldehyde were studied ultrastructurally under a
Philip electron microscope, after having been embedded in Epon and cut with an LKB
microtome.

We categorized the lesions of the eyes of these animals into four groups according to
the severity of the reactions: the group with minimal lesions (+ —) included the eyes with
very small amounts of lymphocytes and/or plasma cell infiltrations, usually around the
anterior angle, in the ciliary body and occasionally in the iris and choroid. If there were
small numbers of macrophages present, the cytoplasm in the macrophages was not very
abundant. The one plus group (+) included the eyes with lymphocytes plasma cell and
large macrophage (with extensive cytoplasm) infiltrations around the anterior angle and
in the iris, ciliary body and choroid. The two plus (4 +) group included the cases with
significant infiltrations of plump macrophages in the ciliary body, iris and choroid, with
slight to moderate thickening of these structures. The three plus (+ + +) group included
the cases with the whole uvea tract densely infiltrated with plump macrophages and the
uvea significantly thickened.






Pathology of armadillo’s eyes infected with M. leprae 115

(Figure 2). Different quantities of AFB were found both within these infiltrated cells and
outside them.

CONJUNCTIVA

Infiltrations of macrophages with foamy cytoplasms and AFB were found both in the
bulbar and lid conjunctiva in 84 eyes (66%) (Figure 3).

In the conjunctiva of the eyelid and fornix, small nodules of lymphocyte gatherings
were observed. Scattered lymphocytes, plasma cells and Russell’s bodies had infiltrated
the conjunctiva elsewhere. In one case hair follicles with sebaceous glands were found in
the palpebral conjunctiva facing the nictating membrane.

THE THIRD EYELID, NICTATING MEMBRANE

The nictating membrane was seen in 45 of the 127 eyes. In the connective tissues of 43
(96%) of these third eyelids, large amounts of macrophages or foam cells, with many AFB
in their cytoplasms were observed. Sometimes giant cells and neutrophiles and other cells
were found (Figure 4). The cartilages of these eyelids appeared to be normal, but AFB
were discovered both in the perichondrial cells and in the chondrocytes in 5 cases.

Table 2. Number of eyes and intraocular tissues in which AFB were found

Lesion group

F + + + ++ + Total

No. of eyes

in this group 42 52 21 12 127

No. of eyes

with AFB looked for 42 51 20 12 125

No. of eyes

with AFB found 13 46 20 12 91/125 (73%)*

AFB found in

the tissues of:
Cornea 9/42 (21%)* 25/50 (50%) 16/20 (80%) 10/12 (83%)  60/124 (48%)
Limbus 11/42 (17%) 37/50 (74%) 16/20 (80%) 11/12(92%)  75/124 (60%)
Trabeculae 12/42 (29%) 36/49 (73%) 17/18 (94%) 11/11 (100%) 76/120 (63%)
Iris 5/42 (12%) 28/49 (57%) 17/19 (89%) 11/11 (100%) 61/121 (50%)
Ciliary body 13/42 (31%) 43/51 (84%) 19/20 (95%) 11/11 (100%) 86/124 (69%)
Choroid 13/42 (31%) 46/51 (90%) 20/20 (100%) 12/12 (100%) 91/125 (73%)
Retina 2/41 (5%) 9/50 (18%) 6/17 (35%) 10/11 (91%)  27/119 (23%)
Sclera 7/42 (17%) 33/50 (66%) 19/20 (95%) 12/12 (100%) 71/124 (57%)
Optic nerve 1/14 (7%) 2/16 (13%) 1/2 (50%) 2/6 (33%) 6/38 (16%)
Lens 0/19 (0%) 1/37 (2%) 0/15 (0%) 3/9 (33%) 4/80 (5%)
Blood vessel 3/42 (7%) 6/51 (12%)  4/20 (20%) 5/12 (42%)  18/125 (14%)

* The numerator represents the number of eyes in which AFB were found. The denominator
represents the number of the eyes in which that tissue was distinct and AFB were looked for. The
figure in the parenthesis represents the percentage of the AFB positive tissues found.
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Figure 3. In the bulbar conjunctiva (CN), a focus of macrophage infiltration is bulging outward. The
infiltrations in the extraocular muscle (M), choroid (CH) and ciliary body (CI) are also prominant. R, retina;
S, sclera. HE 71 x .

Figure 4. The stroma of the nictating membrane (NM) is heavily infiltrated with inflammatory cells, but the
cartilage (arrow head) in the third eyelid seems intact. CN: conjunctiva, S: sclera. HE 71 x .

EXTRAOCULAR MUSCLES

Although 83 of the 127 muscles were intact, the muscles in 44 cases (35%) were infiltrated
with large macrophages or foam cells in great numbers (Figures 3 and 6). In some cases
parts of the muscle had been replaced by there infiltrated cells and only a few muscle cells
remained among a great number of foamy macrophages. Hypertrophy of the remaining
muscle cells could be observed. A lot of AFB were to be seen in the infiltrating cells (Figure
7) in the muscle bundles. In the muscle cells of several animals, parasite sarcocystes were
found filling the cytoplasm, usually with no inflammatory reaction involved.
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Figure 7. Within the cytoplasm of the infiltrating macrophage among the muscle cells (M), many M. leprae
(arrows) could be seen. C, collagen. Electronmicrograph. 24000 x .

Figure 8. The cornea is not significantly infiltrated. But the iris, ciliary body, the choroid, even in the posterior
segment of the eyeball, the sclera and the extraocular muscle are significantly infiltrated with inflammatory cells.
HE 21 x.
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TTO02. This difference was consistent in different groups of individuals (Table 3).
However, distributions of reactions to the Rees antigen in both the villages were similar
and bimodal with the antimode at 8-11 mm. Therefore, the information from the 2602
individuals in the two villages is merged for studying the pattern of reactions to Rees’
antigen. Considering 12 mm and above as the criterion for positivity, 11:9%, 41-8%,
68-:0% and 76-9% were ‘positive’ to Rees antigen in the age groups 1-4, 5-9, 10-14 and
15+ years, respectively. Figure 2 provides the information on Rees skin test positivity in
different age groups separately for the 202 patients with leprosy, 476 household contacts
of these patients and 1924 individuals living in households without leprosy.

Of the 202 patients, only 14 (7%) had multibacillary forms of leprosy and thus only 32
of the 476 household contacts were contacts of patients with multibacillary leprosy.
Fourteen (43-8%) of the 32 contacts with multibacillary leprosy and 270 (60-8%) of the
444 contacts of patients with paucibacillary leprosy were ‘positive’ to the Rees antigen.
This difference was not statistically significant (0-10>p> 0-05). The Rees antigen
positivity was 22-2% (4 of 18) and 41-2% (84 of 204) in the age group 1-14 years and
71-4% (10 of 14) and 77-5% (186 of 240) in the age group 15+ years in the contacts of
multibacillary and paucibacillary cases respectively. These differences were also not
statistically significant (p>0-1).

Considering the 202 patients with leprosy, frequency distributions of Rees antigen
skin indurations are given separately for the different types of leprosy in Table 4. The
bimodality of the distribution is observed in patients with leprosy as well. This bimodality
is also seen in patients with tuberculoid and the borderline tuberculoid types. Amongst 14
patients with borderline or lepromatous leprosy, 4 showed reactions of 12 mm or more
though there was no tendency for bimodal distribution. Since the significance of smaller
reactions to the Rees antigen may be different from that to tuberculin, while comparing
the results of Rees’ antigen test in patients and non-patients of leprosy, the entire range of
reactions were considered. Thus, when the frequency distributions (age and sex

Table 3. Rees antigen positivity (% with 12+ mm) according to age in the two villages

Age group (in years)

Village  Population 1-4 5-9 10-14 15-24 25-34 35+ Total*

TTOI Patients — 478 637 80-0 931 782 665
@ an (15) (20) (16) (32) (96)

Contacts 127 500 618 78-4 1000 786 69-1
23) (29 (16) (27 (20) (33) (143)

Others 131 435 70-5 79-8 849 851 690
(110) ~ (123)  (124)  (152)  (116)  (187) (812)

TTO2 Patients e 50-1 873 707 743 670 612
@ 10 (1n (24) (18) (39 (106)

Contacts 110 496 57-4 749 910 677 629
(53) (54 (52) (60) (32) (82) (333)

Others 18 356 679 731 761 748 619

(136)  (149)  (140)  (226)  (147)  (314) (1112)

Figures in parentheses give denominators.
* Age-sex standardized.
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Serodiagnosis of leprosy in patients’ contacts by
enzyme-linked immunosorbent assay

ELBA GONZALEZ-ABREU*, NANCY MORAT,
MILAGROS PEREZ}, MARIA PEREIRAT,
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* Laboratorio de Lepra, Instituto de Medicina Tropical ‘Pedro
Kouri’, Apartado 601, Zona Postal 13, Ciudad de la Habana, Cuba;
and T Centro Provincial de Higiene y Epidemiologia, Guantanamo,
Cuba

Accepted for publication 10 November 1989

Summary Serum samples from 3336 contacts of leprosy patients were tested for
antiphenolic glycolipid I antibodies by enzyme-linked immunosorbent assay with
the albumin coupled synthetic disaccharide antigen. The overall positivity rate
was 9:3%. No significant differences were seen between a group of household
contacts of lepromatous patients and those of the other types of the disease. The
proportion of ELISA positives was slightly higher in the relatives as compared to
workplace contacts and neighbours but significantly different only between the
two former (p <0-05). Among those contacts with absorbance values higher than
0-100, 5 new leprosy patients were diagnosed, 2 of them with positive skin smears.
A sixth contact was detected with a very high absorbance value in whom no single
skin lesion was found but whose lepromin reaction was 0 mm and the skin smear
showed a bacteriological index of 3+.

Introduction

It has been suggested that since modern chemotherapy rapidly reduces the number of
viable Mycobacterium leprae spread by an individual, the major source of leprosy
transmission is likely to be individuals who do not yet have symptoms.' One of the
principal goals of leprosy research is to develop tests that will allow identification and
early treatment of such individuals, aimed at reducing transmission of the disease.! The
incorporation of early diagnosis, especially of multibacillary cases, to the activities of
integrated control programmes through appropriate methods of case finding isamong the
specific approaches considered by WHO to prevent and control leprosy.?

However, early diagnosis may not always be easy to attain. Symptoms of leprosy are
very often absent or minimal, particularly during the early stages of the disease, hence
patients do not voluntarily seek relief through the health care system,® whereas, in other
instances, individuals in whom the disease has already manifested do not look for medical
care either because of the social stigma or lack of health education. On the other hand,
contact surveillance identifies only a small proportion of the total number of new cases
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A study of relapse in paucibacillary
leprosy in a multidrug therapy project,
Baroda District, India

N K CHOPRA,J S AGARAWAL & P G PANDYA
Ansuya Leprosy Hospital and Training Centre, Baroda 390 015,
Gujarat, India

Accepted for publication 2 October 1989

Summary In order to judge the value of therapeutic regimens in paucibacillary
leprosy, knowledge of incubation time of relapses is essential, as this will define the
length of time patients have to be followed up after treatment has been stopped.
The prospective study of relapse includes paucibacillary cases of leprosy
belonging to a non-lepromatous group consisting of tuberculoid, neuritic and
indeterminate. Data are presented on the incubation time of 21 relapses after
multidrug therapy in Baroda district; 76:19% of relapses occur during the first 2
years. This figure is most important in the analysis of results of drug trials in
paucibacillary leprosy. This figure should also be relevant to regimens including
drugs that are more bacteriocidal than dapsone, since the bacteriocidal activity
has a bearing on the minimal necessary duration of treatment, but not on the
incubation time of relapses.

With the introduction of bactericidal drugs e.g. rifampicin in multidrug
therapy, the incidence of relapse are very low, hence relapse rates fall down to a
very low level after multidrug therapy. Our study shows a mean relapse rate of
0-19% after multidrug therapy. Factors associated with the occurrence of relapse
are discussed.

Introduction

There have been only a few studies on relapse in non-lepromatous and intermediate
groups of leprosy cases. The non-lepromatous cases form the bulk of the case load of any
leprosy control unit. It is recognized that with an effective treatment regimen these types
of leprosy regress much more rapidly compared to the lepromatous type of leprosy.
However, a certain amount of care has to be exercised while releasing them from control
after inactivity to avoid relapses.'? This study reports risk factors contributing to relapses
observed in the multidrug therapy project, Baroda district with the collaboration of the
State Government, Government of India and World Health Organization.

Material and methods

The multidrug therapy project was started on 11 June 1984 and the intensive phase of 3

0305-7518/90/061157+06 $01.00 (© British Leprosy Relief Association 157






























Arachidonic acid mobilization by dihydrophenazines 167

40 -

30

20

nmoles reduced cy!-c/IO6 neutrophils

AN

AN

AT

AT

0
Control B663 B9BO B670 BIB65 B7M6  BTI8 B4021 B3722 B6B5 B62I
Dihydrophenazine derivatives

Figure 2. The effects of nine phenazine derivatives relative to clofazimine (B663) and a drug-free solvent control
at a final concentration of 1 ug/ml on FMLP (0-1 uM) activated superoxide generation by neutrophils (1 x 10¢/
ml). The results are expressed as nanomoles of reduced cytochrome ¢ and show the mean value +SEM of four
different experiments. Statistically significant stimulation was found with B663, B1865, B746, B718, B4021
(p<0-005) and B670 (p <0-05).
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Figure 3. Inhibition by increasing concentrations of BPB (0-5 uM) on FMLP (0-1 gM)-mediated generation of
superoxide from human neutrophils (10/ml) pre-incubated with 1 ug/ml clofazimine (B663). The results are
expressed as nanomoles of reduced cytochrome-c and show the mean value +SEM for three different
experiments. Inhibition of superoxide generation by BPB was significant from concentrations of BPB as low as
0-25 uM. ?p < 0-005; p < 0-01; °p < 0-025.
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