PNz - sy

EN274

FINAL PROGRESS REPORT

Project Title:
Cevelopment of an Immunoperoxidase Test for Early Diagnosis
0i hcute Feactional States in Leprosy
USAID/®STC GRAENT NO: 93€-5542-G-00-5044-00
Submitted By:

Choti Theetranont, LD

Project Lecdcer
AKARRA AL KK
Departrent of Pzthology
Farulty of Medicine
Chiang Yai Univercity

#
Chiing ¥ai 50000, Thziland

Recd i S0k FERS 1088



Project Profile

Country: Thailand

Grant Number: 936~5542-G-00-5044-00

frogram: Program on Science and Technology Cooperation
Project Title: Development of an immunoperoxidase test for early

diagnosis of acute reactional states in leprosy

Project leader: Choti Theetranont, KD

Organization: Department of Pathology

Faculty of Medicine

Chiang Mai University

Co-Investigators: David X. Scollard, MD, PhD

Kamthorn Thamprasert, MD
l.ertlakana Bhoopat, MD
Vipai Suriyanon, MD
Samrsung Rangdaeng, MD

Sanit Makonlawkeyoon, PhD

Project Consultants: {1} Trevor Smith, MD

lledical Director

YicKeean  Rehabilitation Center
(2) David Vagner, PhD

David Nelson, PhD

Imwunophysiology Laboratory

llational Cancer Instituve

Bethesda, Maryland, USA



Authorized Officer: Choti Theetranont, MD

Total Project Budget: Bt 2,899,800
Project Duration: 1 April 1985 through 30 November 1987
Reporting Period: Final

Budget Allocation

for this Period: See attached financial report (ANNEX A) for the

period ending 30 November 1987

Contents
1. Background and Introduction:

Through the period ending 31 August 1987, 164 patients were enrolled in
this study. (Rdditional patients are being studied using z very similar
protocol and follow up is continuing on this original cohort under a grant
from the VHO Special Programme for Research and Training in Tropical Diseases,
discussed below). Of these, 31 were inactive control patients, and 10 were
patients tested with lepromin. The remaining 123 patients had active disease,
with or without reactions.

2. Objectives:

2.1. To determine, in skin lesions of leprosy patients, changes in the
distributicn and/or ratio of lymphocyte and monocyte populations which
acconrany acute reactions in leprosy, using monoclonal antibodies.

2.2. To develop a non-invasive "skin window" method of monitoring lymphocyte
and monocyte changes that will enable early identification of patients with a
high risk of irpending reaction.

3. Materials ard Methods: See previous reports,

4. Results/Discussion/Tables:

Technical aspects of this project have been very successful. Our original
methods of firation and staining of cells on filters have been improved by
slight mnodifications which have proved to be a relatively simple and
reproducible method. The cell-free filtrate, composed of blister fluid and
medium, has becn a richer source of information than expected, largely because
of advances in biotechnoloay ¢nabling development of molecular assays of
potent, coluble iminuno-regulatory substances such as interleukin-2 and its
receptors, gamma interferon, znd so forth. When this project began, the only
assays for such substances were complex bioassays requiring larger volumes of
material than can be obtained from blisters. We therefore have been fortunate
in having the active consultation and collaboraiion of Dr David Wagner and



Dr David Nelson, Immunophysiology Laboratory, National Cancer Institute, Usa,
who have helped us to take advantage of these developments. The general
technical approach has been received with notable interest at scieatific
meetings where it has been presented (Scollard, 1987).

The response to our original publication (Kenny, Rangdaeng, Scollard,
1987) has been gratifying. Over 300 reprint requests have been received, the
bulk of them from other develoning countries, where the applicability of this
method is appreciated.

Rnalysis of the data on cellular infiltrates within blisters has been
slovwer and mcre difficult than expected, since great care must be taken to
ensure acceptable quality staining for all cell counts included in the final
results. Variability of staining occurs from day to day because of factors
beycnd technical control, and control cells are stained along with blister-
derived cells to check and maintain quality. When unacceptable quality is
chserved, it is usually only one of the severzl antibodies in the panel that
gives a poor result at anv one time. Some of the pzrameters studied, however,
are ratios, and these cannot be calculated for a ogiven blister if one of the
figures is omitted. The careful "weeding out" of such data is time~consuming;
but having 3-£ blister samples from each patient ensures that reliable data is
obtained from every patient.

4.1. Cellular Studies:

Data on patients with various types of active leprosy, without (or
before) reactions, has been analyzed on 28 patients, presented in figures 1-4
attached. These are draft figures for a manuscript in preparation by
Rengdaeng et &l..

Total cell counts usuzlly ranged from 10-80,C00 and fell into three
patterns. In LL zrd BL patients cellularity from 24-96 hours remained
relatively constant at the low end of this range (Figures 1k, B). (The broken
line in these figures indicetes blisters in which 40% or more of the cells are
polynorphs, indicating that the blister ray have broken before aspiration.
These cata have been deleted from subsequent anezlyses). In several lepromatous
patients -~ znd in most of the BT ones- cellularity was lowest at 48 hours and
rose to varying levels thereafter. Finally, in some BT patients, a reverce
i-attern was observed, with maximum cellularity at 48 hours (Figure 1C).

Since the total cellularity does not vary extensively, it is not yet
clear vhether these diiferences have biological importance. These findings
are particvlarly interesting in the light of studies by other investigators,
vho have noted similar kinetics in the production of fikrin and fibrinogen in
cecli-mediated immune responses. Differences in time of maximum cellularity
mey therefore be influenced by the prcduction of these raterials in the
dermis, varying the cdegrec of "freedom" of monocytes and lymphocytes to enter
the blister.

In the great majority of cates, over 70% of the cells in the blister
exudate vwere mononuclear cells at all times studied (Figure 2A-C). This was
not rzlated to the type of leprosy. This is impcrtant because it cstablishes
that the cells studied are those responsible for cell-mediated immunity; and
this is true across tle spectrum of the disease, so that direct comparisons of
subsets can be made.



The ratio of T lymphocytes to monocytes (T:M ratios) among these
mononuclear cells were also similar across the spectrum (Figure 3), witn
the exception that BT patients showed a significantly greater percentage
of lymphocytes at 48 hours. It is not clear whether this is of hiological
significance, and it may also be relaced to the production of fibrin, et
cetera, as noted above. This is currently under investigation.

Finally, the ratios of T-helper to T-suppressor cells (H:S ratios) are
higher in BT patients at all times up to 96 hours (Figure 4). This is
consistent with all other studies of T cell subsets in leprosy lesions. The
observation that by 96 hours the ratios are similar to all types of leprosy
may be related more to the biology of migration of cells into the blister than
to the biology of leprosy. This too is wunder investigation.

In general, these studies have provided results consistent with those of
prior studies of biopsies, but with greater precision. They also appear to
¢ menstrate a kind of immunologic equilibrium existing in leprosy lesions of
different types which are not in reaction. Preliminary results of these
eanalyses of studies of patients with reversal reactions with ENL support our
original hypothesis that predictable, reproducible differences from this
baseline are seen in each type of reaction (Bhoopat et al., Thanprasert
et al., 1987).

Biopsy studies have demonostrated increased numbers of IL-2R-bearing
cells in the epidermis in reversal reactions (Scollard et al., 19£7). The
implications of this finding are considerable, and the nature of these cells
is being investigated.

4.2. studiec of Soluable Mediators in Blister Fluid:

The preceéing discussion of cellular results has been somevwhat detailed,
since the manuscripts are still in preparation. The data concerning soluable
IL-2R will be outlined briefly, since manuscripts detailed the results are
attached.

4.3. IL-2 Receptors:

Lymphocytes which hLave been stirulated by specific antigen and proliferate
as a result, also produce the immunoregulatory substance designated "interleukin-2"
(TL-2). For IL-2 to stimulate other cells, and thus amplify the irzune
response, other lyrphocytes must express incrcaed amounts of IL-2 receptors
(I1.-2R) in their surface membranes. Tdentification of such IL-2R+ cells,
therefore, is a wmezsure of immunologic stimulation which is nost directly
related to initiation of cell-mediated irmunity. Stimulated cells also
release IL-2 receptor, zlso designated as "Tac peptide", a marker increasingly
recognized as an important indicator of enhanced immunologic activity.

4.3.1. Tac peptide in tuberculiiu tesis:

In defined responses to tuberculin (PPD) skin tests, the maxinur levels
of Tac peptide are directly correlated with induration, the classical
measurement of delayed hypersensitivity in man (Scollard, Wagner, and Nelson,
1988). This fundamental observation is important for our study of leprosy foxr
several reasons:



- It demonstrates the correct correlation between a mycobacterial
antigenic stimulus and one of the markerz readily quantitated in this blister
system.

- It demonstrates the temporal relationship between such stimulation and
response in vivo.

-~ The method can be readily extended to similar testing with M. leprae
antigens. This is currently being done here in Chiang Mai.

- Tt provides valuable reference information for results in leprosy
lesions: in these lesions, the investigator has only a crude knowledge of anc
no control over the amount of antigen (M.leprae) in the skin according to the
length of time it has been there. .

4.3.2. Tac peptide in leprosy:

W.th few exceptions, we have found that Tac peptide levels in active
patients are similar to those in jnactive, cured controls. Moreover, the
levels are similar across the spectrum from LL to BT. This is further
evidence of the "steady state" in immunologic activity within active skin
lesions.

In contrast, 50% of the patients with reversal reactions in this study
had highly elevated levels of peptide in their skin lesions. The lesion in
reversal reaction thus represents a deviation from "steady state™, and through
studies of these pat:ents before, during, and zfter reactions we will learn
nuch more zbout the immunologic rescponsiveness in both the reaction and the
underlying condition. The results suggest also that elevations of Tac peptide
may be related to the severity of the react:on or its duration, or both; and
this is zn important consideration in its use as a diagnostic or prognostic tool.

¢.4. Antibodies:

In previous reports we have alluded to the finding of increased levels of
anti-M. leprae antibody in blisters in ENL. Additional samples are now being
2ssaycd and the results suggest that such increases may have diagrostic and/or
Frognostic value with respect to ENL in lepromatous patients.

5. Summary and Conclusions:

5.1. In addition to the scientific contributions mentioned above, this
project has rade an inportant material contribution to the Department of
Pathology, Faculty of Fedicine, Chiang Mai University, and has promoted and
facilitated the estehlishrent of other imsunological techniques for diagnostic
use it the hocpital.

Furtherrore, the project has played an inmportant role in the development
c¢f the Tropical Diseases Research Unit (TDRU) at the Research Institute for
Health Scicnces at Chiang Kai University. The establishment of the TDRU with
suppert fror thie WHO Special Frogranme for Research and Training in Tropical
Diseuses (WHO/TDR) thas ¢nebled several physicians from the University to
obtain specizl trcining abroad and has increased the profile of research on
lejrosy in Northern Thailand.



This project has also provided the means to follow up the initial cohort
of patients enrolled in this longitudinal study beyond the two-year limitation
of the USAID grant.

5.2. Suction-induced blisters have proved to be a simple, reliable method for
the observation of intracutaneous immunologic events in leprosy lesions. Both
cellular changes and soluble imrunologic mediators have been examined with
this method. Changes in both cellualr composition and levels of soluable
mediators have been observed which correlate with with clinical changes in
disease status, that is, from active "steady state" lesions to reversal
reactions or ENL. The methods have been fully suitable for field conditions.

We have proposed to extend these observations to the examinztion of
"slit-skin smears", a crude cutaneous sampling method used to determine the
numbers of leprosy bacilli in the skin in all leprosy programs around the
world. FRdeptation of the results and methods, from those of the blister
technique to the much smaller sarples from skin smears, is feasible. Such
ecaptation would make the diagnostic and rrognostic potential in these studics
feasbile in leprosy control programs worldwide, most of which do not enjoy the
proximity to a university or the congenial collaborative relationship which
exists between the McKean Rehabilitation Center and Chiang Mail University.
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hnnex A

DEVELOPMENT OF AN IMMUNOPEKOXIDASE TEST FOR EARLY DIAGNOSIS
OF ACUTE REACTION STATES IN LEPROSY

GRANT NO 936-5542-G-00-5044-00

Status of Funds for the Period Ending 30 November 1987

CATEGORY BUDGET FUNDS RECEIVED EXPENDITURES TOTAL LYPENDITURES/
_______________________________ To ML | THSPIOD Mecrum s
1. Personnel 783,000 842,645.20 40,542.00 €15,074.80
2. Consultants 243,000 243,000.00 6,700.00 253,075.00
3. Equipment 810,000 7192,634.20 nil 707,739.36
4. Supplies 523,800 507,490.7¢C 5,204.50 451,885.51
5. Travel 337,500 248,17¢.33 nil 292,460.32
6. Patient Costs 54,000 58,198.00 2,686.00 98,890.50
7. Shipping 121,500 107,505.40 5,000.00 150,191.22
8. Communications 27,000 35,762.52 €29.50 33,437.35
TOTALS 2,899,800 2,835,41£.35 60,262.00 2,802,754.06

Chiang MKel
g:pOusaid.doc
15 January 1987
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Page No, 1
11/247817
LEPROSY PATIENTS STUDIED:  CLINICAL DATA AND BLISTER VOLUNES

PT# AGE SEX  TYPE  STATUS 24 Hi 30 HR 48 Hk 72 1k 46 IR

mememme e e e VOL. VOL. \VOl.. VOJ.. VOL,.
15 38 M 1LL ACTIVE 50 Ho 40
| 18 M 1LL ACTIVE 30 50
od 32 M 1.1, ACTIVE 100 70 100
24 28 M LL ACTIVLE 50 50 10 50
J2 394 M LLL ACTIVE 30 40 70
q12 GY9 M LL ACTIVIS 70 650 GO 30
Jd 59 M LL ACTIVLE Ho 10 80
v 33 M LL ACTIVYE 30 30 50 50
tf J0 0 LL ACTIVE 50 50 30 50
LG 30 M L1 ACTIVE Gu 1o 70 80
a4 39 M 1.1 AT IV H 50 6O 10
J1 28 M Bl ACTIVE 70 50 50
1 23 P BL ACTLVE 100 40 10
o 26 M 1L, ACTIVE 130 KO 140 70
2 T M NL ACTIVE 5 e 140 100
3Y Hh M 134, ACT IV 30 . 30 Ho 0
14 8 B Il ACTINE 60 110 100 100
B 11 M 1L ACT VL LU 120 110 60
] 51 M 31, ACT IV 50 50 40 ]
LY 85 b 1. ACT VY 50 ) KO 40
y 17 M I ACTIVILEE 70 GO
11 Hi p Hy ACTIVE 10 6o 50 10
a6 35 M 113 ACTLIV) 30 30 0
15 L8 0M B ACTIVE 50 60 50 60
18 17 M B ACTTVE 30 70 40 90
G H3 M ¥ ACTIVE 10 30 . a0
12 1 M wr ACTIVE 110 90 110

w RE e ACTIVLE e Ho 80 50



FIGURE 14
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FIGURE 15
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FIGURE 1C
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FIGURE 24
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FIGURE 2B
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FIGUKE 3
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FIGURE 4
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