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01. Background/Tnformation:

Leprosy is an important public health problem that is widespread in the
developing world and is one of the leading causes of chronic disability and
blindness. Although several chemotherapeutic agents are available for the
treatment of Teprosy, delayed diagnosis and drug resistant organisms render
drug treatment of diagnosed cases as an ineffective means of control of the
diseasec.

Recently Hunter and Brennan have isolated and characterized a cell wall
component of M.leprae, namely phenolic glycolipid (PGL-1)(l). This compound
contains a trisaccharide which is unique to M,leprae, and is antigenic in
persons 1infected with this organism. Subsequently they have synthesized
disaccharide and trisaccharide containing the unique carbohydrate structure
found in M._leprae PGL-1 and conjugated the synthetic saccharides to protein,
such as bovine serum slhumin (RSA) (2,3). These synthetic neoglycoproteins,
Natural Disaccharide- Octyl-Rovine Serum. Albumin (ND-0-BSRA) and Natural
Trisaccharide—Octyl—Bovjne Serum  Albumin (NT-0-BSA), have been used for

serologic studies in leprosy. Hunter et al have recently isolated and
partially characterized another cell wall component of M.leprae, named
lipoarabinomannan B (LAN-B) (4). The group specific arabinomannan of the
genus Mycobacterium is apparenty a  membrane associated and  highly

immunogenic. It has been shown to be useful adjunct to PGL~1 and related
saccharides in detcection of Jeprosy (5).

In studies done in Hicronesia and Sri Lanka 37 out of 39 new cases from whom
sera have been collected prior to clinical onset of the disease had elevated
antibodies to PGL-1 from 3 months to two years before the development of
clinical signs of Jeprosy (6). These results are very promising. We
therefore plan to do a longitudinal study of household contacts of leprosy
cases 1in Northern Thailand ang controls unexposed to household cases of
leprosy to assess the efficacy of serologic screening of antibodies to
M.leprae specific antigens in detecting preclinical or subclinical infections
with ¥.leprae.

Objectives

1. To determine the prevalence of  serum antibodies to M.leprae specific
antigens (PGL-1, WND-0-BSA and NT-0-BSA) in household contacts of leprosy
patients and controls without known household exposure to leprosy.

2. To determine the nrevalance of serum antibodies to the highly immunogenic
lipopolysaccharide of M.lepree,  lipoarabinomannan B {LAM-B) among household
contacts of leprosy cases and rcontrols without known household exposure to
leprosy.



3.. To determine the comparative efficacy of filter paper strips containing
dried blood in detecting antibodies to M.leprae PGL-1, ND-0-BSA, NT-0-BSA and

LAM-B in leprosy patients and their housphold contacts.

4. To determine the nredictive value oﬁ'éeropositivity of household contacts
of leprosy cases and -~ontrols,

¥aterials and methads

All leprosy patients who have heen first diagnosed and treated either at
McKean Rehabilitation Center or at the Ministry of Public Health's Leprosy
Control Center, Region 10, during the last 6 years (1982-1987) as well as new
patients seen during the first 2 or 3 years of the project (1988-1990) will be
recruited for this study. These leprosy patients will be examined by a
physician and classified hy leprosy type according to the five group scheme of
Ridley and Jopling. Tew cc. of blood for serologic tests and 4 mm punch
biopsy of the skin for histnpathologic examination will be obtained from each
of them. Slit skin smcars from six sites to measure bacteriological index
(BI) and morpholngical index (MI) will also be done. Arrangements then will
be made to visit the houschold of each patient and a roster will be
constructed of all the other household members who are living with the
patient(s). Household members who at the present time are not living with the
patient(s), but at sometime in the past within the period starting 5 years
back from the first diagnosis of Jeprosy have lived in association with the
index case(s) for at least 1 year, will also be enrolled in our study. Each
of these household residents wi)l he examined by the field team for evidence

of leprosy. -All contacts with suspicious skin lesions will be brought to
McKean hospital where a complete physical examination and skin biopsy will be
done by a physician. From each contact, 10 cc of venous blood will be

obtained for serolagic studies. 7Tn small children from whom it 1is difficult
or not possible to obtain blond by venepuncture, fingerstick specimens will be
used instead.

For the control study, villages where there are no known leprosy cases will be
selected. People in rhese villages will serve as our normal control subjects.
Examination and bleeding will be done on them in the same Way as on the index
cases and their househnld contacts.

Blood specimens from leprosy patients, their household contacts, and controls

will be tested for antibodics to HM.leprae PGL-1, ND-0-BSA, NT-0-BSA and LAM-B
by ELISA techniques using the methods as described by Cho _et.al. (7) with
some modification. Each study subject will be followed uy once a year, All

procedures done during initial study except skin biopsy will be repeated in
the follow up study.

Progress of project activities and_results

1..¥e have finished onr preliminary survey work on households of all leprosy
-patients living in Chiang Mai, liamphun, lLampang, and Chiang Rai Provinces, who
were first diagnosed and treated during the period from 1982 to 1987. We
surveyed a total of 912 leprosy houscholds. Among these, 213 households were
excluded for various reasons: incorreet address, change of residence, poor
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communication or language problems, lack of household contacts, history of
treatment of index case hefore 1982, transportation problems, and so forth.
Therefore, only 506 housecholds were selected as eligible for inclusion in the
field study. During the survey we informed patients and their household
members about the nature and purpose of our research project and we asked for
their willingness to participate in the study. Four hundred fifty-nine (549)
households or 90.7% expressed their villingness to participate in the research
study. Only 42 out of 459 households (9.3%) declined to participate.

2. Enrollment of nevwly dragnosed leprosy patients is continuing. Up to now 56
patients have been recruited. Blood specimens and skin biopsies have been
obtained from thenm. ’

3. The study of houschold contacts of leprosy patients (both new and old) has
begun. At the time of writing 177 households have been studied. Blood
specimens’ have been collected from 194 index cases and 601 household contacts,
The sera are being stored in the freezer and will be tested for M, leprae
antibodies later.

4. To prepare for the study of normal rontrols, we have surveyed 2 villages
where there are no known casos of leprosy. These 2 villages consist of 179 and
122 households respectively and have a4 total population of 1200 residents. We
are making arrangements 1o co 4 compliete study of these normal controls,

5. To determine the sensitivity and specificity of the ELISA method, we
assayed antibodies against ‘three M. leprae specific antigens (viz., PGL-1,
ND-0-BSA, and NT-0-BSA) and one cross-reactive  mycobacterial antigen (i.e.,
LAM~B) in sera from &0 leprasy patients (viz., 28 new lepromatous, 34 old
lepromatous and 1¢ tuberculoid Jeprasy patients), 25 tuberculosis patients,
and 33 normal healthy persons. In  this study, we categorized lepromatous
leprosy patients {LL/RL) arbifrrarily into 2 groups. Those who had never heen
treated before the study and/or those who had been treated less than one year
were called "new" lepromiious leprosy patients. On the other hand, those who
had been treated ore  than one year were called "0ld" lepromatous leprosy
‘patients, Leprosy sera were collected from patients seen at McKean Hospital
and TB sera were kindly provided by Dr Sanit Makonkawkeyoon, head, Departnent
of Clinical Immunology, Faculty of Associated Medical Sciences, Chiang Mai
University. Of 33 normal control sera, 20 were collected from blood bank
donors of Chiang Mai University Hospital, and 13 from the Research 1Institute
for Health Sciences (RTHES) porsannel. The results of this study are shown in
Tables 1 and 2, Figs. 1. 2, and 3. ’

By taking x + 3SD of normal controls as a cutoff point for positivity, it was
found that in the studies for antibodies against the three M leprae specific
antigens (Table 1) the POSILVItY rates were highest on new lepromatous
leprosy patients. Tn this group, the positivity rates of IgM antibodies (=82%)
were higher than those of 19G and TgA antibodies. In tuberculoid leprosy, the
positivity rates of TeM antihodies were not different from those of IgG and
IgA antihodies. Al fuberculosis patients and normal controls did not have IgH
antibodies, but some of them had positive IgG and IgA antibodies against M.
leprae specific antigens., This suqqests that the tests for IgM antibodies
against M leprae specific antigens are more sensitive and more specific than
those for .IgG and Igh antibodies. We can also conclude from this study that
the same serologic reactivity  was  ohserved against the three M. Leprae
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specific antigens. For convenience and economics we will confine our studies
on the household contacts of leprosy patients to testing for IgM antibodies
against only one of the M. leprae specific antigens, for example, NT-0-BSA.

The serologic reactivity against LAM-B was somewhat different (Table 2). The
positivity rates of JgG antibadies were higher than those of IgM antibodies.
In our future work we will therefore assay only IgG antibodies against LAM-B,
In new lepromatous and tuberculoid leprosy patients, the positivity rates of
IgG antibodies against TAM-B were 50% and 44% respectively. Forty-eight
percent (48%) of tuberculosis sera were positive for IgG antibodies against
LAM-B. None of the sera fram normal healthy individuals had positive IgG
antibodies against this cross-reactive antigen.

The relationship between the duration of treatment and antibody levels in
lepromatous leprosy was also studied {Table 2, Figs. 1, 2, and 3). New
lepromatous leprosy paticnts had significantly higher levels of IgM antibodies
~(p <0.005) and IgA antibodies (p ¢0.005) against M. leprae specific antigens
- and also higher levels of TaM antibodies (p ¢0.005) and IgG antibodies (0.05
(p ¢0.10) against the cross-reactive antigen than the old lepromatous patients
who had been treated more than one year. This suggests that leprosy treatment
can cause a decline in ¥. leprae antibody levels.

6. We have assessed the efficacy of filter paper strips containing blood
obtained by fingerstick in detecting antibodies against M. leprae antigens.
Blood specimens were collected in vacutainer tubes by venepuncture and on
filter paper strips by fingarprick from 31 lepromatous (both new and old) and
10 tuberculoid leprosy patients, and 12 normal healthy persons. The specimens
were tested for IgM antibodies against ND-0-BSA by the ELISA method. Results
of this study are shown in Fig. 4 and Table 3.

This study showed that there was a very good correlation between the antibody
levels in blood collected on filter paper strips and those in serum (r= 0.979)
(Fig. 4). Moreover, the positivity rate of samples obtained from 31
lepromatous leprosy patients was higher in blood samples collected on filter
paper by fingerstick, as compared to serum and plasma (the positivity rates
equaled 55%, 35% and 48% respectively). It can therefore be concluded that
blood collection on filter paper by fingerstick can substitute venepuncture in
the study to determine antihodies against M. leprae antigens. This finding is
very useful uand can be applied to other leprosy field studies, particularly
those with small children from whom it is difficult or impossible to obtain
blood hy venepuncture.
7. Some of the blood specimens  from leprosy patients and their household
contacts that are enroll.d in aonr study were tested for IgM antibodies agaiast
NT-0-BSA. This preliminary study shows that 15 out of 25 sera (= 60%) from
index cases and 13 out af 81 gnara (= 16%) from household contacts were
positive to NT-0-RSA. This finding of & 16% positivity rate in household
contact sera, 1s very 1interesting. However, 1its significance cannot be
determined at this early point in  the study. Study of larger numbers of
household contacts and their clinieal follow-up will enable us to better
understand the significance of positive antibodies to M. _leprae antigens in
healthy persons. The seropositivity rate in leprosy sera was only 60%. This is
not surprising because many of the patients who were included 1in this
preliminary study had heen on treatment over a long period and some of then



-might even have completed their coﬁrSe of treatment. Studies by other workers
(8), as well as our owa study, have shown that M. leprae antibody will decline
with treatment.

8: To overcome our limitaticn in existing manpower for the field work, we have
hired a new nurse, ¥s Pinthong Sukavanija. She started work in March 1989.

9. Dr J T Douglas, proj:ct consultant from the University of ‘Hawaii at Manoa,
Honolulu, Hawaii, visited us from July 31 to 2 August 1989. During his visit,
Dr Douglas offered much wseful) advice on the laboratory and field work. His
report will be included in the next progress report (No. 3).

Conclusions/Remarks

}. We have finished our leprosy houschold surveys in Chiang Mai, Lamphun,
Lampang, and Chiang Ray Pravinces. Four hundred fifty-nine (459) out of 506
household (= 90.7%) that were selected as eligible for inclusion in the field
study indicated their willingness to participate.

2. Fifty-six (56) newly diagnosed leprosy patients were enrolled in the study.

3. We have done housthold surveys in 2 villages where there are no known cases
of Jeprosy. People 1y these villages will serve as our normal control
subjects.

4. To determine the sensitivity and specificity of the FELISA method, we
assayed antibodies against three M. leprae specific antigens (PGL-1, ND-0-BSA
and NT-O-BSA} and one croass-reactive mycobacterial antigen, LAM-B in 80
leprosy sera, 25 TR sera and 33 normal control sera. It has been found that
the tests for IgM antibodies against M.leprae specific antigens are more
sensitive and more specific than those for IgG and IgA antibodies. The
serological reactivity against each of the three different ¥. leprae specific
antigens is the sane. Tn the study with LAM-B, the positivity rates of IgG
antibodies are higher than thase of ToM antibodies.

5. We have assessed the ¢fficacy of filter paper containing blood obtained by
fingerstick in detecting antibodies against M. leprae antigens. The study has
shown a very good correlation between the antibody levels in blood collected
on falter paper by fingerstick and those in sera collected by venepuncture (r
7 0.979). We concluded rhat hlond collection on filter paper by fingerprick
can be substituted for venepuncture in serologic studies of leprosy.

6. We have completed studies on 177 leprosy households and have drawn blood

from 194 index cascs and 601 household contacts. Our preliminary study of 81
household contact sera shows that 13 of them (=16%) were positive to NT-0-BSA.

Work plan for the next periad

1. Enrollment of newly diaanosed leprosy patients and the study of their
lousehold contacts wil) he continued,

2. Study of hansehold contacts of old Jeprosy patients will be continued.



3. Blood specimens from leprosy patients and their household contacts will be
tested for IgM antibodies against NT~0-BSA and for IgG antibodies against
LAM-B. The nrevalence of seropositivity in household contacts of leprosy
patients will be determincd.

4. VWill start the study on control households in the two villages where there
are no known cases af leprosy and where we have done a preliminary survey. '

5. Follow up study on subjects  rthat were enrolled earlier, or one year
previously, will be started.
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TABLE 1 Levels of antibodies against N. leprae specific antigens (0D 492)

in sera of leprosy patients, 7.B. patients and norsal controls.

! Yo, E gk ! 196 ! Igh !
Subjects: sera i _ No L i - Ko L : - No ] :
:tested : X15.E Positive Positive : X45.8 Pasitive Positive : X#5.E  Positive Positive :
p6L-1
LL/BL 8 0.76640.124 23 82 0.180+0.032 Uy 50 0.12710,014 14 50
7/8? 18 0.18140.078 5 ] 0.21140.059 9 50 0.08340.006 3 17
7.8, 25 0.04440.003 1 { 0.100+0,008 8 n 0.07840,006 5 20
X.C. 33 0.04740.003 0 0 0.050+0,004 0 0 0.065+0,002 0 0
KD-0-BSA
LL/BL 28 0.88140,127 23 82 0.31310,054 15 54 0.135:0.032 18 64
T1/8? 18 0.30140.086 4 by, 0.28940.102 b 33 0.032+0.009 5 28
1.8, 25 0.03140.006 0 0 0.07540,016 4 16 0.03740.002 2 8
K.C. 33 0.05140,006 0 0 0.041+0,002 0 0 0.032+0.001 0 0
NT-0-BSA
LL/BL 28 0.81540.121 3 o2 0.25740,078 20 n 0.150#0,032 13 64
17/87 18 0.20540.088 5 3% 0.07340.073 8 4 0.025+0.010 2 1
1.8, 25 0.02940.004 0 0 0.0490.008 5 20 0.02040,002 1 {
N.C. 33 0.05040.005 0 0 0.02940,002 0 0 0.01240.002 1 3

LL/BL = Lepromatous leprosy patients, untreated and/or treated less than one year,
T1/81 = Tuberculoid leprosy patients,
8 = Tuberculosis patients.

NC = Normal controls,

RIHES Chiang Mai
7 September 1989
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Table 2 Levels cf anti LAM - B antibodies ( O D492 )} in sera of leprosy patients, T.B. patients and normal coutrols

No. of IgH ! IgG
Subjects Cora H
tested X+ SE No. Positive % Positive | X+ SE No. Positive % Positive
]
‘ E
LL/BL~ new 28 0.256 + 0.053 14 5u ! 1.156 + 0.135 14 50
t
E
- old 34 0.112 + 0.010 6 18 ! 0.870 + 0.103 13 38
1
E
TT/BT 18 0.140 + 0.047 2 11 H 0.8% + 0.147 8 44
[}
E
T.B. 25 0.079 + 0.006 1 4 ! 1.001 + 0.136 12 48
1
E
NC 33 0.083 + 0.004 1 3 H 0.298 + 0.037 0 0
]
Hl
! ——
1L / BL = Lepromatous leprosy patients
TT / BT = Tuberculoid leprosy patients
B =  Tuberculosis patients
NC = Normal controls.

RIHES Chiang Mai
7 September 1989
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Table 3 levels of Ig¥ antit~dies against ND-O-BSA (0.D 492) in blood specimens collected by venepuncture

and finger stick

i
1
N.C. ! IL / BL
Samples '
!
X+ S.E ! X+ S.E No. Positive % Positive
!
Serum (venepuncture) 0.062 + 0.010 ] 0.268 + 0.074 11 35
]
t
i
Plasma (venepuncture) 0.039 + 0.008 ! 0.278 + 0.074 15 48
i
i
Blood on filter paper 0.023 + 0.005 H 0.200 + 0.057 17 55
(fingerstick) !
+
N.C. =  Normal controls (N = 12)
LI, /BL =  Lepromatous leprosy patients ( N = 31)

‘l September 1989
sOvinai.sep
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Conclusions/Remarks

1. Clinical, field and laboratory personnel have been recruited.

2. An initial survey of leprosy houscholds in Chiang Mai has been finished.
200 out of 231 houscholds (=86.6%) that were selected as eligible for
inclusion in the field study expressed their willingness to participate.

3. Thirty three newly diagnosed leprosy were enrolled in our study.

4. The ELISA method for determination of antibodies to PGL-1, NT-0.BSA,
ND 0-BSA and LAM-R  have been standardized and established. Tt is gencrally
accepted that the ELTSA method should be standardized such that the 0.D.
readings of positive control sera {or pooled LI sera) are higher than 1.00
and those of negative contro) sera (or pooled normal sera) are less than 0.2.
To be cconomical and in  keeping with this general idea, we choose the
following as our standard dilutions of M.leprae antigens, test sera and
antihuman globulin conjugates for the ELISA test.

Optimal concentration or dilution

PGL~-1 2 ug/ml
NT-0-BSA 1:5000
ND-0-BSA | 1:2000
LAM-D 0.5 ug/ml
Test sc¢ra 1:300
Antihunman TgM conjugate 1:2000

{For FLISA tests to detect Tg¥
antibodics agalnst PGL-1,
HT-0-BSA, ND-2-R3A)

Antiburan TgG conjugate 1:30,000

{(For BLISA test to detect TgG
antibodies against LAM-B)
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Figure 2: Standardization of IgM antibodies against NT-0-BSA antigen with
pbooled sera of lepromatous leprosy (LL) and normal Iindividuals, in ELISA
technique. Anti-human IgM, HRP-conjugated, was diluted at 1:500 (@), 1:1000
(O0), and 1:2000 (3).



o— T

1.6 - . .
Pooled LL serum °

/O

=10 (1:300)

1.2 — \D\
Pooled LL s:xm\ﬁ

O
0.8 \ . .

0.D.492

0.4 7 Pooled normal serum
: {(1:300)
- @}_._._-—-—-c%»—-—----Ck-----._.
0= r I I L
1:500 1:1000 1:2000 1:4003

Dilution of ND-O~BSA antigen

Figure 3: Standardization of IgH antibodies against ND-0-BSA antigen with
pooled sera of lepromatous leprosy .(LL) and normal individuals in ELISA
technique. Anti-~human IglM, HRP conjugated, was diluted at 1:500 (®), 1:1000
(O), and 1:2000 (Q).
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Fiqure 4: Standardization of IgG antibodies against LAM-B antigen with pooled
sera (1:300) of lepromatous leprosy (LL) and normal individuals in ELISA
technique. The LAM-B antigen (0.5 microgram/ml) was testoed agalnst anti-human
IgG HRP at various dilutions.



