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I. INTRODUCTION

The Diagnostic Technology for Ca-lUnity Health (DiaTech) progra.
(Cooperative Agree-ent DPE-5935-A-OO-5065-00) is a~inistered by
the Progra. for Appropriate Technology in Health (PATH). in collab­
oration with the United States Agency for International DeveloPl8nt
(A.I.D.). The prilHry purpose of the DiaTech progra. is to illprove
the health status of developing country populations through the
develoPl8nt and transfer of sillple. cost-effective diagnostic
technologies for infectious diseases. By focussing on -ethods for
diagnosis of disease in the individual to illprove health care. as
well as for identification of disease burden in selected popula­
tions or ca-lUnities. a rational basis can be proVided for design
of treat.ent and control progra.s to advance the health sector
strategy of A.I.D. for pra.otion of child survival.

When the project was first conceived by A.I.D. in 1985. A.I.D.
personnel responsible for fra.ing the project believed that
leading-edge research in biotechnology. in the fOnl of -anoclonal
antibody and reca.binant DNA technology. could be applied to the
develop-ent of si.ple, rapid diagnostics appropriate for use in the
developing world. Even though few relevant diagnostic opportuni­
ties using biotechnology-derived products could be i-.ediately
identified or specified in the initial proposal outlining the coop­
erative agreement. there was. nevertheless• .uch p~ise for the
application of -anoclonal antibody or DNA probe-based technologies
for diagnosis of relevant infectious diseases. Further-are. it was
recognized that the develop.ent of diagnostic health products f~
concept to application requires a ti-e fra-e which averages five
years and often as long as ten years. This lengthy develoPl8"t
cycle is required even when significant funds. generally on the
order of SI million or -are per product for typical ca.lercial
diagnostics. are expended on the project. It was further recog­
nized that, to be successful. DiaTech would need to be driven by
technological opportunities. DiaTech has considered develoPl8nt of
diagnostics for a broad spectru. of illpOrtant diseases. ellphasizing
three areas: malaria, diarrheal diseases. and acute respiratory
infections (ARI), since these disease entities are responsible for
the greatest nu.bers of morbidity and -artality in children in the
developing world.

In 1985. the expectation of A.I.D. and PATH was that relevant core
technologies. or even specific product entities. were approaching
.aturity in the laboratories of the more than 200 biotechnology
ca-panies operating in the United States and overseas. In addi­
tion, it was also presu.ed that research on other p~ising

approaches to diagnosis of infectious disease was occurring in
nu-erous university laboratories. where advances in cell and gene
cloning had been underway since the .id-1970s. It was hoped.
therefore. that the DiaTech project could identify these .aturing
technologies and provide funding for their continued develoPl8nt.
This hope was quickly dispelled when the search for IHture tech­
nologies was carried out during the first four months of the
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OiaTech progra.. FurthenlOre, consensus on the priority disease
organisms or priority points of application for diagnostics was
hard to reach, even among the internationally known infectious
diseases experts assembled by OiaTech for the technical advisory
and consultative workshop groups.

Recognizing this reality, and with the full collaboration of the
A.I.O.-assigned cognizant technical officers (eTOs), OiaTech then
turned its attention to the funding of "upstream" research. As an
alternative, the OiaTech program would foster and facilitate dis­
covery through research activities, confident that, given suffi­
cient time and resources, a subset of these creative activities
would prove successful. OiaTech anticipated that the resulting
technologies could then be directed into focussed product develop­
ment pipelines within a reasonable number of years. To maximize
the probability of a successful outcome for anyone disease group,
OiaTech was compelled to: (1) allow a broad diversity of types of
technologies addressing important pathogens within each disease
group; (2) identify and support partially proven technologies
("leveraged" projects) whenever possible in order to conserve
resources; (3) manage research and discovery in a recogniZed and
effective way by allowing a balance between self-direction and
interaction with OiaTech -anagement among the collaborating inves­
tigators; and (4) evolve into a more interactive, directed, and
tightly managed mode of operation upon the emergence of promising
technologies waiting to move into a phase of objective validation
and field testing.

The OiaTech project can thus be viewed as operating in two phases:
the first phase is the stimulation of discovery through the small
competitive grants program; the second, or product development
phase, is the advancement of promising technologies with product
potential through directed contract research or intramural devel­
opment activities. These two phases have overlapped in time. The
research, or discovery, phase occupied the majority of the
resources and effort for the first four years. The time frame for
individual projects is variable since the outcome of research is by
nature uncertain. Product development, the latter phase, is emerg­
ing as the predominant activity in the fifth year of the project.

Over this same five-year period, the biotechnology industry, both
in the United States and overseas, has been involved in a similar
struggle to transform the promise of biotechnology into the reality
of valuable products. Many companies have failed, exhausting their
risk capital before they were able to bring products to market.
Others have found the road to marketing of products difficult on
their own and have merged with larger, cash-rich pharmaceutical
corporations. OiaTech may be able to draw more product possibili­
ties from this commercial sector, in addition to the 21 projects
from OiaTech's own investment in discovery.
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The above, in broadest tenls, describes the shape and scope of the
DiaTech project as it has evolved. In the following sections, each
elellent of the project is discussed in .ore detail. The inforu­
tion in this briefing docu.ent has been arranged to describe and
e.phasize the strategies and processes used to ..nage DiaTech as
well as the external and internal factors which have influenced the
direction of the project.
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II. THE GOALS AND OBJECTIVES OF DIATECH

The goal of DiaTech as defined in PATH's proposal to A.I.D. is to
i~rove the health status of developing country populations. The
objectives are:

•

•

•

•

To provide direct technical assistance to the programs of
developing countries for the diagnosis of infectious diseases.

To ensure that DiaTech technologies are produced and distri­
buted by qualified .anufacturers in developed and developing
countries through the granting of licenses to aanufacture,
market, and distribute.

Key activities to be undertaken to achieve these goals include
identification of the needs for new diagnostic technologies for
malaria, diarrheal diseases, and ARI, followed by develo~nt of an
applied research program, provision of funding for field testing,
operational research, and product engineering. In addition,
assistance was to be prOVided to A.I.D. for the establis~nt or
improvement of diagnostic strategies and treat-ent protocols based
on the e.erging new diagnostic technologies.

• To develop diagnostic techniques for selected infectious
diseases suitable for field use in developing countries.

To incorporate these technologies into standard diagnostic
practice by carrying out field trials, refin~nt cycles,
product engineering, and packaging.

To introduce these technologies to public-sector health
programs through infonlltion disse.ination including confer­
ences, workshops, publications, and training aaterials and
progra.s.

• To carry out operational research to ensure that DiaTech
technologies reach the target populations.

•

•

•

•
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III. THE PATH ENVIRONMENT: Deve1oJllll!nt, Adnncelent, and Introduction
of ·Socia1 Technologies·

In order to fully understand the approach and strategies that have
been used to imp1_nt the DiaTech project, it is i~rtant to
understand how PATH operates. PATH is an international, nonprofit
organization dedicated to improving the effectiveness, safety,
availability, and acceptance of health products and technologies in
developing countries. Its progra.s strive to bridge the gap
between technology and potential users through a wide spectru. of
activities including research and deve10Jllll!nt, field asses~nt,

technology transfer, quality assurance, .arketing, c~nication,

licensing, and loan financing.

PATH operates on .atrix ..nagelent principles. Its personnel and
resources are organized into the following five functional depart­
-ents (Figure 1): Product Deve10Jllll!nt, Technology Asses~nt,

Technology ProIOtion, Technology Manag_nt, and Ca..unication.
Overlapping this function-based line organization is a syste. of
project and product .anage-ent. For DiaTech, the Technical
Director and Project Ad.inistrator are responsible to the Vice
President and Director of the Product DeveloJllll!nt Depart.ent, who
has overall responsibility for progr...anag_nt. However, all of
the skills and resources of the other PATH departlents are avail­
able to the project at the request of the Technical Director, who
is e.powered to organize task forces, designate product ..nagers or
technical resource persons, and assign budgets to -abi1ize other
resources of the organization. For example, when the deve10Jllll!"t
of a technology reaches a point at which intellectual property ~st

be docu.ented, licensing agreements written, or business plans
developed, key individuals fra. the Technology Pra.otion Departlent
are assigned either as ful1-te~ product advanc_nt ..nagers for
the specific technology or as task .anagers to accomplish specific
tasks. likewise for field assess.ent, personnel f~ the Technol­
ogy Assess.ent Depart.ent are assigned, and for technology transfer
activities, Technology Managelent personnel are deployed.

Generally, once a technology is sufficiently defined, it is
assigned a prodyct .anagement tea.. This product ..nag_nt tea.
consists of a Technical Product Manager, a Product Advancelent
Manager, and any variety of technical resource persons as required
by the project. Usually the technical product ..nager has lead
responsibility for the product develop.ent effort until the effort
must be guided principally by the business, field, or ..rket
aspects of the project. At this juncture, the product advanc_nt
.anager takes the lead.

At any point in ti.e PATH has a nu.ber of products in the different
phases of deve10Jllll!nt: selection and screening, prototyping, field
assess.ent, licensing negotiations, scale-up, or technology trans­
fer to a developing country. Currently, PATH has -are than 50
products in the developmental pipeline including those arising f~
the DiaTech progra.. These technologies enter the pipeline at any

5
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stage of develoPlent, i.e., they.ay be conceived at PATH or
licensed in and represented by PATH; they.ay be adapted frcJII
existing or patent-expired products; they .ay be ca-lercially owned
technologies which are evaluated and transferred to developing
countries under the auspices of the United Nations or other
national/international agencies; or they .ay be established prod­
ucts (such as contraceptive technologies) which are being PrcJllOted
under the auspices of public agencies. The contacts, networks, and
co..unications resources for all of these efforts, established over
15 years of continuing PATH activity, are available to DiaTech as
needed. Also available to DiaTech are the resources of the three
field offices (Thailand, Indonesia, and Kenya) and the COIIUnica­
tion Departllent of PATH, situated in Washington, D.C. Other net­
works are accessible to PATH through its status as a Collaborating
Center to WHO for three areas of activity: Research in Huaan
Reproduction Progra.s, Hepatitis B Vaccination, and the Global
Progra. on AIDS (GPA). In addition, PATH has status as the
secretariat of the International Task Force for Hepatitis B.
Organizational charts for the Product DeveloPlent Departllent and
for the DiaTech program are attached as Figures 2-4 on the
following pages.

PATH offers a unique philosophy to all product develoPlent and
advancement activities. The tenl ·social technologies· is used to
differentiate between PATH's products as opposed to products aris­
ing frcJII ca-lercial endeavors. Social technologies differ in one
important respect f~ the technologies developed for business:
they are driven by a perceived health need rather than a lleasured
market de-and. Thus, PATH views public sector interests of accept­
ability, availability, affordability, and appropriateness as pri­
mary objectives while recognizing that sufficient incentives .ust
always be available to attract and sustain .anufacturers and dis­
tributors in the long-tenl. PATH employs several strategies to
advance technologies fr~ the laboratory stage to actual avail­
ability and use. These strategies depend pri.arily on whether or
not ~a commercial market exists for the product. Adetailed
discussion of these strategies is given in Section IX.A.3.

The majority of DiaTech technologies have only recently reached the
stage of validation where products can be ~re clearly defined.
Thus, product advancement activities, such as securing of represen­
tation agreements for subject inventions or intellectual property
owned by the subgrantees, or the review and develoPlent of business
plans, have only recently been initiated. However, the groundwork
has been laid over the last two years to ensure the .axi_ coop­
eration between subgrantee inventors and DiaTech within the li.its
of the cooperative agreement and the current law relating to sub­
ject inventions. Details of these activities will be given in
subsequent sections and elaborated upon by the product advancement
te~ during the evaluation site visit.

6
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IV. THE BIOTECHNOLOGY ENVIRONMENT: The Pr~ises, Expectations, and
Realities of Global Biotechnology Develo~nt

The DiaTech progra. was designed to provide a .echanis. for pro­
.ation of the develo~nt, testing, adaptation, introduction, and
local aanufacture of state-of-the-art diagnostic technologies. The
i~etus for this initiative was the advances in cell and gene clon­
ing which occurred in the late 1970s and early 19BOs--advances
which underpin today's biotechnology industry (see Table 1 for s~
of the key .ilestones in the develo~nt of the biotechnology
industry).

An infonlal survey conducted at the ~rican Society for Micro­
biology Annual Meeting in the spring of 1985, six .anths prior to
the initiation of the DiaTech progra., showed 227 c~anies exhib­
iting approxi.ately 100 products for the diagnosis of infectious
diseases. The majority of these products were concerned with
isolation and identification of microorganis.s by conventional
techniques, with proportionately fewer products for culture confir­
mation and fewer still (less than 25) for direct detection of
microbial antigens in patient speci.ens. Overall, less than lOS of
the exhibited products utilized .anoclonal antibodies or DNA probes
(none of the probe-based assays were FDA-approved at that ti.e).
Hence, at the inception of the DiaTech progra., the application of
leading-edge technology to infectious disease diagnosis could .are
aptly be described as a pra.ise rather than as a reality.

In the five years which have elapsed since 1985, si~le and
innovative diagnostic .ethods have been slow to e.erge, despite the
considerable resources expended by the biotechnology industry on
their develop.ent. The flow chart presented as Figure 5 illus­
trates the evolution of a .edical device (diagnostic assays are
treated as medical devices by the FDA) fr~ the basic research
phase through the FDA approval process. This cycle can consu.e 8
to 10 years or .are, depending upon, a.ang other things, the
magnitude of the innovation and its c~lexity.

Estimating the rate of evolution f~ product concept to aarketed
product is not an exact science, as is illustrated in two ti.ely
news articles describing the classic product deYelo~nt probleas
of NeoRx and Genetech, both biotechnology c~anies (Attachlent 1).
A recent survey of biotechnology c~anies conducted by Ernst and
Young indicates that lOst c~anies significantly underesti.ate the
actual duration of product develo~nt, and that the farther along
they are in the develo~nt process, the less accurate are their
estimates. For the average diagnostic product, the develo~nt
ti.eline has typically been five years or .are.

Develop.ent costs for a typical diagnostic are esti.ated at one
million dollars (exclusive of .anufacturing start-up costs). In
addition, only about 1 in 10 to 1 in 20 initiated projects actually
result in a marketed product.

7
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v. DIATECH STRATEGIC PLANNING: Transition f~ Managelent of
Discovery to Directed Product Develo~nt

The DiaTech progra. was initiated, has been influenced by, and has
evolved in a dyn..ic, often uncertain era in which the biotechnol­
ogy industry first reached a peak of public interest and expecta­
tion, then declined to a low point at which the industry collapsed
inwardly upon itself, and was followed by the current recovery
phase which can be characterized as .are rational and realistic in
expectations. These events ulti..tely affected the OiaTech pro­
gra., since the strategies used and directions followed differed
f~ those originally set at the outset of the project by OiaTech
management in cooperation with A.I.O.

To initiate the progr.., OiaTech staff sought to identify ..ture
technologies that would require a mini.u. of develo~nt and adap­
tation to produce diagnostic reagents and kits suitable for use in
the developing world. As stated in the OiaTech proposal, 3SS-401
of available funds were to be obligated for short-tem projects,
3SS-401 for intenlediate-tem projects, and only 201-301 were
designated for longer-tem, "upstre.." research projects. The
search for emerging technologies centered on a survey of scientific
and clinical literature, as well as a survey of product listings
fra. diagnostic product co-panies. The conclusion of this exten­
sive survey was that the expected sources of adaptable technologies
si~ly did not exist in any advanced state of develo~nt. As a
result, OiaTech was then cOlllPelled to address the funding of .are
upstrea. research to support the early "discovery" of technologies
as an alternative to product develo~t of already-proven technol­
ogies. OiaTech has spent apprOXimately 8SS of its funds on these
longer-tem efforts.

OiaTech was well prepared to revise its focus on "discovery." This
was evident in many ele.ents of the OiaTech progr... For ex~le,
the first director of OiaTech, appointed after the initial review
periods, was chosen for her experience in .anage.ent of research
and develo~nt. In addition, the .ajority of experts originally
recruited for the Technical Advisory Group (TAG) were research­
oriented academic scientists who were able to lend their expertise,
influence, and perspective in identifying and funding research
projects which, in their opinions, would provide the best
opportunities for diagnostic test develo~nt.

In the original OiaTech RFA, A.I.O. and PATH expected that the
majority of progra. funding would be utilized for subagre8ent
support of extra.ural developers or biotechnology fims for adapta­
tion of their "first world" technologies to developing world needs.
Since these opportunities proved to be elusive, -ost of the funds
obligated by OiaTech went to U.S.- or European-based. acadelically
oriented researchers, university professors, and s..ll c~anies

willing to perfom upstream research. As an indirect result, only
a handful of OiaTech funds was committed to researchers working
within the developing world.
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As a result, DiaTech has IUnaged a progr. which, on one hand, has
encouraged creativny and innovation at the bench level, and on the
other, has tried to retain the goal of serving the developing
world. This approach has evolved in late 1989 into a portfolio of
goal-oriented, often novel develo~nt projects focussed on the
basic needs for diagnostics in the developing world. A total of 42
investigators have participated in DiaTech, of which 21 are still
active. These investigators have been self-.utivated or encouraged
by OiaTech IUnag8lent to conduct their research with a specific
goal or product-orientation. Often, results have COle at a faster
pace than nOnlally expected of basic research-oriented laborator­
ies. There have been constant r..inders f~ DiaTech regarding the
ultilUte goals of the research, the urgent need to develop the
technologies to the point of field testing, and the special
require.ents of appropriate technologies for developing world use.

As outlined in the introduction, the "discovery" phase consUied
most of the first four years of the progr.. In the fifth year,
this invest..nt has started to return dividends for the progr••
P~ising technologies with product potential have 8lerged f~
this initial phase. In the last year, OiaTech has purposefully and
strategically moved towards a progr. of directed product develop­
..nt effort. To address this change in strategy, the current
OiaTech Technical Director is experienced in product develo~t,
and the current TAG and roster of key consultants reflect .ure
product and overseas field experience and include several
representatives of private industry and developing world health.

The current OiaTech IUnage.ent has been proactive in fostering this
shift in focus. Funding was not continued for projects which were
not leading to useful diagnostics. The Technical Oirector actively
sought new investigators who were interested and experienced in
applied research, field testing, or product develo~nt. Collabo­
rations between individual principal investigators have been
encouraged, with bench researchers working with product develo~t
experts to bring technologies into the next phase. For sOle pro­
jects, OiaTech intralQral staff has taken over or expects to take
over the responsibilities for product develo~nt. Laboratory and
field testing of technologies is being conducted by prilUry sub­
contractors and other OiaTech subgrantees. Business and technology
transfer plans for several of the lOst developed technologies are
being devised. In order to lOre efficiently control and accelerate
this process, OiaTech proposed to A.I.O. funding such activities
through a direct contract or purchase order ..chanis. as opposed to
the proposal solicitation approach•.

The plan has been to accelerate the product develo~nt cycle at a
pace equal to or faster than the industry standard. Industry
regards one successful product introduction for every 10 or .ure
research projects, a noral rate of attrition. OiaTech will poten­
tially have a much higher rate of success, perhaps at a ratio
between 1:2 to 1:3. Having initiated research on basic technolo­
gies by making available a pool of research funding, OiaTech has

9



•

•

•

•

•

•

•

•

•

•

•

now progressed to the stage at which product develo~t strategies
lUst be carefully considered to aaxi.ize the variety and avail­
ability of si~le. rapid technologies. the plan originally
envisioned by A.I.D.
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VI. IMPLEMENTATION OF DISCOVERY PHASE

This section describes in -are detail how the DiaTech progra. has
been implemented based on the strategies and philosophies described
above.

A. TeUl Building

1. The DiaTech Manag_nt Tea.. The key to effective 1IiIl­
ag_nt is a closely knit tea. which .ani tors , evaluates,
and i~l_nts the .any strategic and tactical deaands of
the project and adapts to its changing conditions.
Dr. Milton R. Ta., current Technical Director, is pri.ar­
ily responsible for daily operations, .anagl!llent, and
implelentation, serves as a liaison between A.I.D. and
PATH, coordinates the Technical Advisory Group (TAG), and
interacts with subgrantees on technical .atters. In
addition to the technical input to the progra., he coor­
dinates the financial, clinical, legal, and other per­
spectives required to reduce each technology to practice.
He consults regularly with Dr. Michael J. Free, Vice
President and Director of the Product Develo~nt Depart­
lent, on all major progra.aatic issues. Dr. Ta. is
assisted by Ms. Barbara A. Schaeffler, Associate Techni­
cal Officer, who is responsible for coordination of
biological resources, logistical support of clinical and
field trials, and provision of laboratory support to
DiaTech subgrantees. ~inistrative, contractual, and
financial issues and responsibilities are handled by
Ms. Gretchen O. Shively, ProgrUl Adainistrator, and
Ms. Kristin Bedell, Assistant ~inistrative Officer.
These staff ..-hers are supported by a tea. of
administrative, clerical, and laboratory personnel.

Z. The DiaTech Technical Advisory Group (TAG). DiaTech is
assisted in its activities by a TAG Whose purpose is to
provide informed advice to project staff in identifying
and developing projects through their expertise and con­
tacts in their respective fields of knowledge. Current
members have experience in infectious diseases, immun­
ology, international health, and diagnostic product
develo~nt. The TAG has been and will continue to be
called upon to provide a valuable source of technical
assistance in monitoring of projects through review of
progress reports and site visits. The TAG meets, on
average, once a year. In addition, subcommittees of the
TAG have taken the opportunity to meet at workshops to
review progress of subgrantees. These meetings have
served in building an effective rapport between the TAG
members, key project consultants, representatives of
A.I.D., and DiaTech management. Project staff feel that
through these meetings, a substantial level of
understanding and commitment of the TAG to DiaTech goals
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has been established. During the ~st recent TAG ..-ting
in January-February 1990, the TAG unani~usly expressed
their recOliendation that the DiaTech project continue
beyond the Septelber 1990 end date. The -elbers of the
TAG, their institutional affiliations, and their dates of
service to the DiaTech progra. are presented as
Attachlent 2.

3. DiaTech Key Consultants. Since the TAG -elbers are proa­
inent scientists or physicians with constant deaands on
their tile, they are not always available for DiaTech.
Therefore, the project has called upon a nUiber of con­
sultants to serve on TAG subca-littees, as telPOrary
advisors at workshops, or in review of subaitted propos­
als. The .ajority have been supplied by the two DiaTech
pri.ary subcontractors described below. A list of these
consultants is included as Table 2.

4. DiaTech Pri.ary Subgrantees. DiaTech has identified two
institutions as ·Pri~ry Subgrantees· whose assistance to
the project goes beyond the developlent of diagnostic
technologies. These are The Johns Hopkins University
School of Hygiene and Public Health (JHU) and the Queen
Saovabha ~rial Institute of the Thai Red Cross Society
(QSMI). At JHU, Drs. Noel R. Rose and Ray R. Arthur
serve as Consultant Coordinators. They are assisted by
Drs. David Sack, R. Bradley Sack, Mark C. Steinhoff,
G. Th~as Strickland, and Robert H. Volken, key consul­
tants in infectious disease focus areas, and Susan
Medgalchi, laboratory technician. At QSMI, the Consul­
tant Coordinator is Dr. Supawat Chutivongse. He is
assisted by Physician/Consultants Drs. Henry Wilde,
Thiravat He.achuda, and Vithayuth Na.siripongpun.
Mrs. Duangchand Siwasontiwat serves as ~inistrative

Officer, and Mr. Jaturaporn Pornsilapatip is the Project
Scientist. Both organizations have provided critical
inputs in identifying priorities for diagnostic test
developlent, reviewing applications for DiaTech funding,
conducting workshops, assessing the progress of indivi­
dual subgrantees through review of periodic written
reports and site visits, conducting field trials of
technologies and products, and procuring and ~intaining

biological resources for the project.

5. Coordination with A.I.D. DiaTech staff has developed and
-aintains a close and efficient working relationship with
A.I.D. This has been done with three objectives in .ind.
First, tilely c~nication ensures that the technologies
e.erging froa the DiaTech progra. confo~ as closely as
possible to the needs and objectives of A.I.D.'s health
sector priorities. Second, DiaTech staff take advantage
of the field experience and perspectives of the Office of
Health, as well as the facilitative powers of A.I.D. in

12



I Table 2
KEY COIISUlTAllTS

ARIaB

• C. B~ Centers for Disease Control
T. Buchanan ltItverstty of Washington
G. Curlin National Institutes of Health
R. Fackl. centers for Dtsease Cantrol
R. Good Centers for Disease Control
M. Hendry California State Departlent of Health
F. Luel., World ....lth Organtzatton, N. ox.n ltItverstty of caltfomta. san Otego
M. Steinhoff The Johns Hopkins University
R. Yolken The Johns Hopkins University

Diarrhea/Typhoid

• P. Charache The Johns Hopkins University
S. Falkaw Stanford ltIiverstty
Eo Gotuzzo Universidad Peruana Cayetano Heredia
V. 6reenough The Johns Hopktns ltItversity
R. Guerrant University of Virginia
P. I..,.rato State ltItverstty of New York

I 6. Keutsch Tufts ltItversity
N. Levtne Untverstty of Naryland
J. Rtchards 6ene-Trat System
J. Robbins National Institute on Child Health and

HUlan Developient
N. Rose The Johns Hopktns ltIiverstty

I R.B. Sack The Johns Hopkins University
D. Sack The Johns Hopkins University
G.1. Strickland University of Maryland
I.K. Wachsmuth Centers for Disease Control
B. Ungar Uniforled Services University of the Health

Sciences
I Malaria

R. Arthur The Johns Hopkins University
K. Campbell Centers for Disease Control
D. Clyde The Johns Hopktns ltItversity
M. Hanvanich The Thai Red Cross Society

• C. Nevill African Medical and Research Foundation
R. Reese Agouron Institute
A. Voller The Zoological Society of London
H. Wilde The Thai Red Cross Society

Other,
F. Chapun Si-.-4 Corporation
S. Charache The Johns Hopkins University
S. Chutivongse The That Red Cross Society
M. Hatch Centers for Disease Control
J. Koehler University of Washington

I A. Lucas Carnegie Corporation of New York
J. Modlin The Johns Hopkins University
T. Quinn The Johns Hopkins University
D. Yelton Genetic Syst..s Corporation

Note: Current or past TAG IIl!IIbers are indicated in bold-face type.
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general, to ensure a successful project outca.e. Third,
frequent cOllUnication between PATH and the A.I.D. CTO
.ini.izes the ti.e required for the A.I.D. review and
approval process. Coordination is achieved through
frequent reports, -anage.ent .eetings, consultations by
telephone, and su~ission of work plans, subagreelents,
and other docu.ents for approval.

These .eehanis. have resulted in dyn.ic project -anage­
.ent through which A.I.D. is provided continuous and
ti.ely infor-ation on the project. At the sa.e tt.e,
project staff at PATH are able to focus pri-arily on the
develop.ent, adaptation, and introduction of diagnostic
technologies.

Identification of Diagnostic Needs and Priorities

The first steps in i~le.entation of the DiaTech project were
the identification of diagnostic needs and priorities in the
developing world. To acca.plish this, the OiaTech progr.
sponsored two projects. The first was a questionnaire enti­
tled "Survey of Diagnostic Needs for Patient Care" which was
included with a .ailing of Health Technology OIRECTIOIIS in May
1986. Four hundred respondents returned these questionnaires,
which indicated their current diagnostic practices and pro­
ble-s, their priorities for develop.ent of diagnostic tools,
and other concerns. The results of the survey confir.ed that
health workers were getting along as well as possible either
with imperfect diagnostic tools or with no .eans of diagnosis
at all. Additional concerns which were voiced but are beyond
the present scope of DiaTech included adequate staff training
to perfo~ diagnostic testing and better patient.education.
The second project included DiaTech sponsorship of workshops
for identification of important pathogens and appropriate
diagnostic technologies for: (1) typhoid fever and diarrheal
diseases, (2) malaria, (3) acute respiratory infections and
tuberculosis, and (4) an overview of state-of-the-art tech­
nologies for rapid diagnosis of infectious diseases. More
detail about the results and findings are included in
Section VIII.

Selection of Target Diseases

The priority diseases identified early in the DiaTech progr.
included -alaria, diarrheal diseases, and acute respiratory
infections--the pri-ary infectious disease groups responsible
for the .ajority of pediatric .arbidity and .artality in the
developing world. The rationale for these choices in 1985
continues to be valid in 1990.

1. Malaria. More than 1.5 billion people live in -alarious
areas of the world. Worldwide, an esti-ated 250-300
.illion cases of malaria occur each year. In tropical
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Africa alone, an estiaated 160-200 .i11ion people are
infected annually, with .are than 1 .i11ion .arta1ities
pred_inantly _ng infants and saall children. Ma1aria­
induced .arbidity has been i~l1cated by sa. for
retarding the econ_ic deve10~nt of entire nations.

With regard to si~le diagnostic .ethods, aa1aria is
traditionally identified with .icroscopic exuination of
a Gi..sa-stained blood fi1.. This is a sensitive and
specific .ethod of diagnosis whereby one or .are slides
taken fra. a patient are carefully exuined by a skilled
.icroscopist. However, it is a ti.e-consu.ing. resource­
intensive .ethod when large nu.bers of speci.ens .st be
exuined , since s.ears .st be scanned carefully and
thoroughly before being declared as negative. Further­
.are, the level of parasitemia often does not correlate
well with the severity of clinical disease. since in
cerebral aa1aria, a potentially dangerous fo~ of the
disease, the parasites are sequestered, or in an end..ic
population, where 301-901 of individuals will be
parasite-ic without manifestation of s~t_s.

Diarrheal Diseases. Diarrheal diseases are a -ajor cause
of childhood morbidity and .arta1ity in developing
nations. Worldwide, there are between 2 and 12 episodes
of diarrheal illness per person per year and approxi­
mately 4.6 million deaths annually in children under age
five. Prevention of dehydration and, when necessary,
rehydration through the a~inistration of oral rehydra­
tion solution (DRS) are the major interventions .-pha­
sized in A.I.D.'s health sector strategy for pro.ating
child survival.

Stool culture and direct stool exuination are classic
methods for detection of enteric pathogens. These tech­
niques have many limitations, however, including the high
cost of specialized media, plasticware, and laboratory
equi~nt needed for selective isolation; the delay in
ti.e to obtain a diagnosis when culture is required;
reduction of parasite viability associated with transport
of the specimen; the high level of technical skill
required to perfo~ routine clinical laboratory tech­
niques; and the potential for missing an enteropathogen
due to bacterial overgrowth or s~ling error. Despite
recent advances in the diagnosis of viral, bacterial, and
parasitic diarrheal illnesses. an agent cannot be identi­
fied in nearly one-half of all episodes. Inadequate
speci.en collection. technical problems with laboratory
.ethods, and as yet unidentified viruses aay be
responsible for this diagnostic gap.
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3. Typhoid Fever. Develo.-ent of illProved tests ;and testing
.thods for typhoid fever is essenti;al bec;ause CUrTeflt
procedures ;are in;adequ;ate even ;at the centnl l;abor;atory
level. If typhoid fever is left untre;ated. there is ;a
resulting IIOrt;a1ity of 101-201 in ;affl icted children. In
so. regions. the incidence of typhoid fever is 250-3001
100.000 school-;aged children per yur. In Indonesi;a.
where the incidence of typhoid fever is exception;ally
high. it ...y be confused with cerebr;al ...l;ari;a. Si.il;ar
SYIIPt.s include hud;ache....14lise. ;abd.in;al cr4lllPs. ;and
bronchi;al cough. For these p;atients. ;a r;apid ;ass;ay in
which results could be obt;ained in less th;an ;an hour
would be ;a v;alu;able di;agnostic tool. since the illProper
;a~inistration of ;antibiotics could have f;at;al
consequences.

Presently. there are three ;appro;aches to the di;agnosis
of typhoid fever: b;acteri;al culture. direct ;antigen
detection. and serology. Culture unnot be perforMd
adequately outside reference laboratories. and even where
done. lacks in true sensitivity since the stand;ard .thod
of bone .;arrow culture is r;arely perforMd due to ethic;al
or procedur;al reasons. When cOllPared ag;ainst bone ...r­
row. blood culture is ;at lOst 701 sensitive. Serologic
deter.ination of specific antibodies is helpful only if
an early ser~ speci.n is obt;ained so th;at a rise in
titer can be detected by cOllParison with ;a speci.n t;aken
several days l;ater. Unfortun;ately. by the ti. IIOst
p;atients present clinically with acute typhoid fever.
they hue been infected for one to two weeks ;and ;al retldy
have elev;ated ;antibody titers. An incre;ase in specific
antibodies correlates well with infection in young
children. but less so in adults since prior infection
.ust always be considered. Antigen detection .thods
have not been adequately developed. There is ;a clear
need for antigen detection i..unoassays or nucleic acid
probe _thods to be developed ;and opti.ized. High vol_
.thods would also be of grut nlue in screening 14lrger
nu.bers of specimens for baseline ;and v;accine efficacy
studies and in identification of chronic c;arriers. These
methods should prove to be .uch -are cost-effective ;and
practical th;an repeated culture.

4. Acute Respiratory Infections. WHO statistics indicate
that 4-6 .illion children under the age of five die of
pneu-onia and its cOllPlications ;annu;ally. Due in l;arge
part to the A.I.D.-assisted BOSTID progr.... the identity
of the .ajor etiologic agents of ARI is now known for a
nu.ber of regions in the developing world. ArMd with
this knowledge. it beCo.S possible to develop strategies
for long-term control of ARI. An integral p;art of this
effort is the developlent of diagnostic tools to support
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and ~nitor intervention efforts and to enable p~t
initiation of antibiotic therapy, where appropriate.

Streptococcus pn~niae has been widely i.,licated as
the .ajor etiologic agent of pne~occal pneUlOnia in
the developing world. Antigen detection assays for the
capsular polysaccharide of this organis. have been CGl­
lercially available for ~re than 15 years; unfortun­
ately, the sensitivity of these assays in se~ or urine
is poor (261-501, co.,ared with culture).

5. Tuberculosis. Tuberculosis (TB) reaains a worldwide
health problel. In the developing world, it has been
esti..ted that up to 501 of the population in SGII coun­
tries is infected with Nycoblcteriu. tuberculosis, about
half of whGl will develop active, ca-lUnicable disease.
The disease and its co.,lications continue to account for
2 Million to 3 Million ~rtalities annually, despite the
availability of safe, effective, affordable drugs. Cul­
ture methods of diagnosis are still too slow, co.,lex,
and costly to be of use in developing countries. Diag­
nosis by X-ray is still a liMited procedure because of
the availability of equi~nt. Microscopy is still the
most widely used lethad for diagnosis but is liMited in
sensitivity, 401-501 in co.,arison to culture, is labor
intensive, and depends on the adequacy or quality of the
s.-ple obtained for ex..ination. The develo~nt of
rapid, sensitive, econa-ical diagnostics by the biotech­
nology industry has not occurred despite an urgent and
obvious d.-and.

Diagnostics for other disease groups were to be consid-
• ered on a case-by-case basis. OiaTech involveleftt in

these areas would depend priMarily on the strength of
technological opportunity, on the i~rtance of the
disease in te~s of mortality and ubiquity, and on the
availability of effective therapy.

O. The Co.,etitive 5..11 Grants progr..

Prepared with state-of-the-art infor.ation about current diag­
nostic ..thads and disease priorities, the OiaTech progr..
began its efforts to fill these unlet needs.

The principal IechanisM by which the OiaTech progr.. has
fostered the discovery of novel diagnostic technologies is a
co.,etitive s..ll subagree.ents progr... As originally
proposed, OiaTech resources were to have been allocated so
that 701-SOI were ca.-itted to later-stage technologies and
201-301 to longer-range research offering the pro-ise of
significant breakthroughs in disease diagnosis. However,
relatively few technological opportunities were found in the
first category: the vast Majority of assays which were
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sufficiently advanced to warrant OiaTech invo1veleftt were
either technologically inappropriate, i.e., direct detection
of .icrobial antigens by fluorescence .icroscopy, or did not
address infectious agents identified as high priority for
diagnosis in the developing world, i.e., Group A Strepto­
coccus, Herpes si~lex virus. Consequently, the actual
distribution of subagree.ent funds at OiaTech's .idpoint was
nearer to 85S for long- and .in-range projects and ISS for
late-stage, near-te~ projects.

In consultation with A.I.O. and the TAG, OiaTech -anageleftt
decided to .-phasize deve10~t of those products which would
-ast benefit individual patient care, 1.e., _thods for the
identification of infectious agents for which therapy is
already available. Receiving lower priority for new funding
were pro.ising technologies which addressed diagnostic _thods
useful pri-arily for epid..iological purposes, or diagnostics
for infectious agents as~to-atic carriage of which is c~­

-an, or diagnostics for infectious agents for which therapy
does not exist, is not generally available, or is not afford­
able. Thus, projects for deve10~nt of assays for respira­
tory and enteric viruses were given lower priority for
funding, since antiviral therapy, virtually unavailable in
developing countries, is prohibitively expensive. Si.ilar1y,
_thods of detection for non-typhoidal Sal~nella were
de-.-phasized since disease due to these organis.s is largely
se1f-li.iting and therapy is pri-arily supportive in nature.
The develo~nt of Giardia diagnostics was also de-.-phasized
since there is a high frequency of as~t~tic carriage of
this organis. in developing country populations.

E. Soliciting, Screening, and Funding S.all Grants

In 1986, OiaTech launched the effort to fund research of
diagnostic technologies in each of the disease areas described
above. Al-ast $4 .illion of the $7.25 .i11ion award budget
was designated for funding of s-all grants, or subagree.ents.
Guidelines for subDission of proposals were written and pro­
cedures and criteria developed for scientific review. On the
next page is a flow chart depicting the original procedure
(Figure 6) for proposal review and rejection or approval.

Requests for funding were solicited through advertis..nts in
scientific and trade journals including Science, Nature, NfItI
England Journal of Medicine, Dialogue on Diarrhea, and
Co_rce Business Daily. In addition, there has been direct
contact with institutions and investigators known to be
conducting research on relevant diagnostic technologies.
Unsolicited proposals have also been received and reviewed.

For proposals to be considered and subsequently approved, they
.ust first further the goals of OiaTech (listed on the
original instructions for proposal subDission). Additional
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considerations include the soundness of the scientific
approach, the ca.petency of the researchers, the adequacy of
their facilities and institution, clear presentation and
description of methods to be developed, and the likelihood of
project ca.pletion within the ti.e fra.e and budget proposed.
Develo~nt of diagnostic technology for appropriate use both
in individual patient treat..nt decisions and in identifica­
tion of pathogens in populations is considered.

During the first years of the DiaTech progrD, when IIIny
proposals were received, .eetings of the TAG were held at
which the proposals were discussed and prioritiZed for
funding.

As shown in Figure 6, a proposal received at PATH is first
reviewed by the DiaTech aanag_nt teu. If det!lled worthy of
further review, manag_nt selects 2-3 external reviewers to
judge the merit of the proposal. Reviewers can be TAG ~rs
or other consultants with specialties in diagnostics of the
respective disease area. Each reviewer is asked to c~nt on
the proposal and then to rate the proposal on a points scale.
(See Attach..nt 3 for Guidelines for Proposal Review).

DiaTech IIInag_nt then reconsiders the proposal in light of
reviewers' c~nts and rec~ndations. If appropriate, .ore
info~ation or revisions to the proposal are requested of the
applicant. If these changes are acceptable, the subagree.ent
or grant is awarded. A work scope for A. J.D. CTO approval is
prepared. The actual contract is drafted and sent to the
institution of the principal investigator for approvals.
Finally, the contract is sent to the A.I.D. Contracts Office
for approval and work is begun.

Two types of applications are accepted under the ca.petitive
sllll1 grants progrD: feasibil ity studies and fonul pro­
posals. These differ in several respects including scope of
work, proposal length, maxi.u. funding available, duration of
funding, and nature of review. Copies of these applications
are included in the DiaTech Mid-Project Report. Although not
originally contemplated in PATH's proposal to A.I.D., feasi­
bility studies were instituted approxillltely 18 .onths into
the DiaTech progru to provide a vehicle for exploring higher­
risk, higher-potential technologies at ainillll expense. These
are 1iaited to a six-month ti.e fra.e, a IIIxi.u. funding level
of $15,000, and generally receive more expeditious review by
DiaTech staff. Formal proposals have been solicited to fund
programmatic develo~nt of diagnostic systems or core tech­
nologies; these awards are for one initial year, extendable
for a second year, with a total funding liait of $300,000.

As of January 1990, DiaTech has received a total of 239
proposals during the course of the progru. Currently, 21
subagree.ents are active and 5 more proposals are being
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considered. The proposals sut.itted and the ones funded are
listed as Attachlents 4 and S.

F. Monitoring the s.l11 Grants Progr..

To IOnitor technical progress achieved by the DiaTech
researchers, .anagelent uses a n~r of different procedures.
Contractually, each subcontractor is required to sut.it quar­
terly progress and financial reports. Each progress report
includes statelent of goals, perfor.ance/procedures, ti..­
tables, prob1e-s encountered, and a su.llry of progress to
date. These are reviewd by core staff at PATH and also sent
to JHU for review by key consultants in each disease category.
COlients and suggestions for future actions or changes in

• direction are c~nicated to the researchers by the Technical
Director.

Final reports are sut.itted for all projects following the
year of work. These reports are sent to extema1 reviewers
(including JHU consultants and TAG ~rs) for advice if

• continued funding is requested. For a variety of reasons,
e.g., a change in A.I.D. priorities or low level of project
success, renewal funding .ay not be extended. For each
c~leted project, the reagents produced are transferred to
the project for future application or reference.

If renewal of funding is requested, the second-year proposal
can substitute for a final report. The proposal is reviewd
by DiaTech staff and extema1 reviewers, i.e., JHU consultants
or TAG ~rs. The reviewers are asked to evaluate the pro­
posal in the context of the goals of DiaTech. They provide a
narrative describing the degree of progress ca-pared with the

t original goals, adherence to those original goals, appropri­
ateness of the budget, the probability of ca-p1etion within
the proposed ti.. fra... and the probability of a useful assay
resulting frol the project which may be then field tested. If
a proposal is favorably reviewd. a new work scope is written
and sut.itted to A.I.D. for approval.

During the course of each subagreelent. a site visit is con­
ducted by the DiaTech Technical Director or other technical
staff, often assisted by consultants frol JHU. Progress is
reviewd and evaluated and questions answered that are not
always covered in written reports. A su.llry report of the

t visit is written which includes recOliendations for future
activity and suggestions for changes.

Workshops, especially those in the past year which concen­
trated on progress in specific disease areas and brought
together subgrantees. have been lOre results oriented. These
forums provided an opportunity to review progress and share
ideas in a collaborative, collegial manner. The lOst recent
TAG meetings have also been used to present results on each
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project, to evaluate the portfolio of OtlTech projects, to set
overall dtrectton for each dtsease area, and to rank each
project withtn that fr..ework. In ..ny cases, thts his -elnt
the recognitton of lack of progress and the reca.lendatton
that projects be dropped or not renewed.

Each subcontractor ts also requtred by contract to Icknowledge
the source of fundtng tn Iny professional publtcltion of
research dati. A notebook of all OiaTech arttcles and
refereed publications is kept at PATH. A bibliography of
these publtcations is tncluded as Attach-ent 6. As of January
1990, DtaTech researchers had publtshed an t~ressiYe nUiber
of articles that have involved research funded by OiaTech.
These articles supple.ent the progress reports presented to
DiaTech.
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VII. IMPLEMENTATION OF THE PRODUCT DEVELOPMENT PHASE: Cooperative
Approaches to Product Developlent and Directed Research Activities

One of the .ast significant achieve-ents of the oiaTech progra. has
been to initiate and aaintain effective collaborations a.ong
researchers dedicated to si.ilar goals. oiaTech aanage-ent has
encouraged this cooperative approach to product develo~nt, since
the scientists who are able to aake the greatest contribution to
the discovery phases of research are not always the sa.e indivi­
duals capable of aaking the greatest contribution to product
develo~nt. Moreover, depending on the c~rcial potential of a
reagent or assay syst_, there are alternative pathways to cOlllplete
product developlent which depend on the degree to which private
industry is willing to contribute.

•

•

•

I

I

I

I

•

•

•

•

A.

B.

Augmentation of the oiaTech Tea.

As the progra. focus of oiaTech has shifted f~ priaarily
oversight of a discovery-oriented phase to one which is .are
product-oriented, it draws upon the co.bined technical
resources of PATH (see Figures 1-4) in a variety of ways. To
advance potential products, the Technical Director is assisted
by legal, business, aanufacturing, and urketing advisors f~
the Technology Pro.ation Depart_nt in developing and aanaging
licensing activities. Or. Richard T. Mahoney, Director of the
Technology PrOIOtion Departlent, supervises the field-based
project officers and staff in Thailand, Indonesia, and Kenya.
These staff me.bers, Mr. Don Douglas in Bangkok, Ms. Leona
o'Agnes in Jakarta, and Ms. Kathleen Sebastian in Nairobi,
provide local and regional coordination as products are intro­
duced into the field. Personnel f~ the Technology Assess­
_nt Oepart_nt, directed by Dr. JilES E. Maynard, are
assigned for field assess_nt, and for technology transfer
activities, the assistance of personnel in the Technology
Manage.nt oepart_nt under the direction of Ms. Margaret
Morrow is tapped. As the technologies are sufficiently
defined, a product .anage-ent tea. can be assigned to each
project. As stated in the introduction, the product aanage­
_nt tea. consists of a Technical Product Manager, a Product
Advance-ent Manager, and any variety of technical resource
persons as required by the project. The project passes f~
the Technical Product Manager, who has lead responsibility for
the product developlent effort, to the Product Advance-ent
Manager as the business planning, field assess-ent, technology
transfer, or .arketing aspects of the project unfold. This
transfer of responsibility is by.utual agree-ent between the
two Managers and their depart_nt directors.

Pro.ating Interactions

oiaTech has sponsored a series of nine workshops to pro.ate
interactions between oiaTech subgrantees, key consultants, TAS
.elbers, representatives of A.I.o., PATH, and private industry
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(Table 3). Early workshops were useful in assessing the
state-of-the-art of relevant technologies and establishing
project priorities. later workshops, starting with the work­
shop entitled "Progress in Malaria Diagnosis" in August 1987,
were for~s in which A.I.O. and OiaTech could assess the pro­
gress made by individual participants, assess the research of
potential participants, and facilitate strategic planning.
These workshops also provided the participants with the oppor­
tunity to develop collaborative relationships and to exchange
ideas and materials.

A nUiber of i~ortant concepts have arisen directly froa these
workshops including the idea that two or ~re OiaTech partici­
pants could collaborate in different stages of product devel­
oPlent. The first collaborator participates in the discovery,
or research, phase of a technology to the point at which it is
ready to leave the research bench. A second collaborator con­
ducts further develoPlent, assay optimization, and verifica­
tion with clinical sa~les. A third collaborator can then
arrange and conduct design phase or validation stage field
trials. This concept is designed to accelerate the pace at
which products are developed, as they are in c_rcial c.­
panies, using groups of biotechnical subgrantees with the ~st

appropriate knowledge, experience, and expertise in each phase
of product develoPlent •

C. Directed Research

To fast-track a product, however, it is essential to stre..­
line certain approval processes so that the process is not
delayed by bureaucratic procedures. The "directed research"
concept, therefore, was conceived, proposed to A.I.O., and
illlplemented.

Those investigators with pr.ising technologies, who are
currently funded or who are to be assigned projects by the TAG
or OiaTech manage-ent to take diagnostic tests froa the
earlier discovery or research stage and through the later
develoPlent stage, are funded by contract rather than through
the subagree-ent mechanism. This fast-track method of funding
projects, illustrated in Figure 7, is crucial since some
investigators are more interested in providing this essential
ca.ponent of develoPlent expertise than others.

In contrast to the normal proposal and subagreement process,
the directed research procedure has been i~lemented with the
following guidelines: OiaTech staff cOlpOses a detailed scope
of work and budget with the identified collaborator and sub­
mits the work plan to A.I.O. in the name of the assigned
subcontractor for approval. Once approved, a purchase or
service order is used to finance the work directly with the
researcher. External review by consultants or by the TAG is
at OiaTech manage-ent's option. Thus, the tasks for assay
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FIgUre 7

DIaTech
Directed Research Review Process

Technical Director
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Table 3

DiaTech Workshops

Diagnostics for Use in Developing Countries:
Typhoid Fever and Diarrhea Diseases

Diagnostics for Use in Developing Countries:
Malaria

Diagnostics for Use in Developing Countries:
Technologies for the Rapid Diagnosis of
Infectious Diseases

Diagnostics for Use in Developing Countries:
Acute Respiratory Infections/Tuberculosis

Acquired I-..nodeficiency Syndrome in the
Developing World

Diagnosis of Malaria by l..unoassay and
DNA Hybridization

Decellber 1985

January 1986

April 1986

March 1987

June 1987

August 1981

• Progress in the Development of Acute Respiratory June 1989
Infections/Tuberculosis Diagnostics

•

•

•

•

Progress in the Development of Malaria
Diagnostics

Progress in the Development of Diarrheal
Diseases/Typhoid Diagnostics

June 1989

Novl!llber 1989
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deve10~nt are identified, expedited, and controlled directly
by DiaTech .anage.ent. Since the work plans are not required
to pass through the A.I.D. Office of Procure.ent, a poten­
tially lengthy review and approval process is significantly
reduced. The first DiaTech project to follow this track is
the provision of funding for Dr. Alister Voller who has been
assigned the responsibility for opti.ization and deve1op1ent
of Dr. Diane Taylor'S ELISA assay for se~ and urine detec­
tion of .a1aria1 antigen. Severa1.are contracts for services
or purchase orders are currently being negotiated.

The directed research and deve10~nt approach to project
funding is used for assay deve10~nt which has been rec_­
mended or declared to be essential by A.I.D. or the TAG in
discussion with DiaTech .anage.ent. The work scope for the
assignEnts is by necessity concise and well-defined, as is
typical of contractual arrange.ents rather than standard
subagreements, and the end dates of the assignEnts are or
will be on or before Septe.ber 26, 1990.

D. Role of the Pri.ary Subgrantees

DiaTech has also e.p10yed the two pri.ary subgrantees, JHU and
QSMI, in the cooperative ilP1e.entation of the product deve1­
o~nt phase. JHU .aintained one part of the DiaTech Biolog­
ical Resources Bank, through the key consultants, and has
provided a reservoir of biological resources to validate the
accuracy of technologies in identification of specific patho­
gens. JHU can also provide standardized reagents for develop­
ment of i-.noassays. JHU has the capacity to evaluate and
test technologies in the prototype deve10~nt phase or in the
field through their network of collaborators. Meanwhile, QSMI
can provide a field testing cOlPOnent of DiaTech, for diag­
nostic test kits as well as devices, and valuable panels of
specimens for use in development of assays for .a1aria and
tubecu10sis.

•

•

•

•

E. Interactions with the Private Industrial Sector

DiaTech .anage.ent realizes that the .are c0lP1ex technologies
cannot c0lP1ete a timely deve10~nt cycle without the par­
ticipation of industry. The private sector is expert at
essential deve10~nt tasks such as reagent scale-up, docu­
mentation, .anufacturing, quality control, quality assurance,
and .arketing. Fra- its inception, the DiaTech progra. has
interacted with private sector deve10~nt experts with regard
to proposal review, participation in subcontract research, and
representation at workshops or TAG .eetings. DiaTech, through
its frequent, interactive relationships with .anage.ent-1eve1
deve10~nt personnel at cOlPanies such as Abbott Laborator­
ies, Becton Dickinson and COIPany, E-Y Laboratories, Fairleigh
Dickinson Laboratories, Inc., Gene-Trak Syste.s, Genetic
Syste.s Corporation, and Syva COIPany, will continue to
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receive valuable advice f~ this reservoir of expertise for
the downstrea. phases of product develo~t.
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VIII. RESULTS

A. Results of the Discovery Phase
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1. Establishing Needs and Priorities for Diagnosis of
Infectious Diseases

In 1985 and 1986, the DiaTech progr.. sponsored a series
of workshops (Table 2) to discuss the needs and priori­
ties for diagnostics which could be applied to the devel­
oping world. The topic of the first workshop concerned
diarrheal diseases. Typhoid fever, caused by S.l-.nella
typhi, was of .cJst concern because it is life-threaten­
ing, responsive to antibiotic therapy, and can be easily
.isdiagnosed as .alaria in regions where the diseases are
co-ende.ic. Shigella and enteroinvasive E. coli were
considered second in need of i~roved diagnosis since
both cause serious, potentially fatal bacillary dysentery
and have si.ilar patterns of antibiotic sensitivity.
Diagnosis of enteropathogenic and enterotoxigenic E. coli
were of lesser i~ortance since these organis.s produce a
watery diarrhea which is generally self-li.iting and,
when recognized, responds to supportive therapy with oral
rehydration solution. Alebiasis, produced by Entl.cJeba
histolytica also received a high priority for i~roved

diagnosis. The S~tOlS of a.ebic dysentery are si.ilar
to Shigella dysentery, but antibiotic therapy is dif­
ferent. Since it produces unpleasant sjde effects,
unnecessary treat.ent needs to be avoided. Cholera,
produced by Vibrio cholerae, received an inter.ediate
ranking. The diarrhea produced is usually severe but can
be treated with ORS alone; however, so.e patients require
a~inistration of i.v. fluids, which .ay be avoided if
the organis. is diagnosed without delay and treated with
appropriate antibiotic therapy. Ca.p,lob.cter, rota­
virus, and Giardia ranked lower because of li.ited appli­
cability of diagnostic testing when applied to developing
country settings. With regard to types of tests, the
expert group agreed that tests for individual patient
care would need to be different than those developed for
epide.iologic studies, 80th nucleic acid hybridization
I$says and i-..nol$says were judged as appropriate for
diagnostic test develop.ent; however, no novel assays
were identified which could be i~iately adapted and
applied to developing world diagnostic needs.

Subsequent workshops addressed other DiaTech disease
groups, i.e., acute respiratory infections (ARI),
..laria, and technologies for the rapid diagnosis of
infectious diseases. Si.ilar discussions were held to
prioritize diagnostic develo~nt of technologies. For
ARI, the greatest need for new technology was found to be
for diagnosis of pneu.acoccal pneu.ania. Tuberculosis,
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although not strictly categorized as an ARI. was targeted
for diagnostics develoPlent. Organis.s receiving lower
priorities included Bordetella pertussis. the agent of
whooping cough. and respiratory viruses.

For .alaria. the focus was upon what types of diagnostic
needs existed and how to address those needs by develop­
.ent of diagnostic ..thods. Microscopic diagnosis of
blood fil.s was recognized to be the de facto gold
standard. since for the -ajority of laboratories with
.icroscopy, it is the established ..thod for identifica­
tion of malarial infection. However, since .icroscopy is
labor intensive, li.ited in sensitivity. and dependent on
microscope availability and trained technical assistants,
the syst.. of .icroscopic diagnosis needed to be
reassessed. Thus, the expert group rec_nded facili­
tation of microscopic diagnosis by evaluation of ecOnGI­
ical field microscopes and adaptation of the staining
formulation to produce clearer results of staining. With
regard to assay develoPlent, the .-phasis was .are on
applications for epid..iological settings, rather than on
primary health care. I..unoassays for antigen capture.
as well as DNA probe assays, were discussed for
application.

The last in the series of discovery-oriented workshops
considered the application of novel technology for diag­
nosis of infectious disease in the developing world.
With regard to identification of ideal tests. i.e•• those
which are rapid, cost-effective, instru.ent-independent.
si~le. and stable. it was no surprise that tests were
identified which could ..et all of the necessary cri­
teria. Participants ~hasized the i~rtance of care­
fully matching technologies to actual needs. accounting
for both the application in which the technology would be
utilized and the setting in which it would be applied.
Multiple types of technologies were rec_nded for
develoPlent since the developing world is heterogeneous.
and technology appropriate for one purpose and location
may not necessarily be appropriate for another.

2. Funding of Research Projects with the DiaTech s.all
Grants Program. As the result of the info~ation pre­
sented at preli.inary workshops and ..etings with key
consultants, the DiaTech progr.. funded a n~r of
grants. in addition to the two pri.ary subagree.ents. As
stated earlier, the majority of funding consisted of
research-oriented projects. since there were few oppor­
tunities to fund projects in which the preliminary
research phase had already been cOllPleted. For.are
detail. a technical summary of each of the technologies
supported is submitted as Section X.
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B.

The smaller nu~r of subagree-ents at the start of 1990
ca-pared to earlier in the progra. represents a process
of natural attrition as grants were not renewed due to
lack of progress, a narrowing of project focus, and at
the recommendation of either the TAG or A.I.D. The ratio
of total nu.ber of projects funded to those which are
pra.ising is about 2:1. The reaaining subagree-ents all
represent p~ising technologies and are .ainly the
result of funding upstrea. research.

Status of the Product Development Phase

The active subagree-ents are listed below by disease group and
the progress of each is s.-arized. More detailed technical
sum.aries for all active subagree-ents, including ti-elines
for product development, are presented in Section X.A.

I. Tuberculosis (TB). The e.phasis of DiaTech's 18
portfolio has been to identify specific epitopes which
can distinguish Nycob,cter;u. tuberculos;s fro. other
mycobacteria. Both Dr. Tha.as Buchanan and Dr. Arend
Kolk have prepared large numbers of .anoclonal antibodies
to screen for this purpose. While Dr. Buchanan has
discontinued his efforts due to a lack of ELISA assay
sensitivity using clinical speci-ens, Dr. Kolk has con­
tinued his efforts in development of i..unoassays for
direct detection of TB, atte-pting to improve the antigen
extraction frOM sputum. Both i..unoblot and i..unofluor­
escence methods are in development. In addition, a rapid
culture method using ELISA as signal has been shown to
work for the speciation of N. tuberculos;s in a field
trial performed in late 1989. Dr. Kolk will now convert
his ELISA to a simple agglutination -ethod and is
planning a field test in 1990.

In an attempt to provide a serological screening assay
for identification of active TB infections in popula­
tions, Dr. ThOMas Daniel is opti.izing a test for 18
using a defined antigen syste. (8Antigen 68). Current
field testing results in Mexico indicate that the sensi­
tivity of his -ethod has improved and was reported at 70s
for his latest study~ Specificity was IDOS. Further
assay development will e.ploy epitope scanning for
definition of specific peptide sequences which can then
be synthesized cheaply. This field test will be repeated
in Uganda in early 1990. DiaTech has also supported a
molecular approach to diagnosis of TB by supporting
efforts which identify specific geno.ic sequences that
can be used in molecular probe assays.

In 1989, Dr. Buchanan requested to shift his research
emphasis frOM an immunological approach to one which
would identify specific PeR pri-ers for 18 diagnosis.
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Several primers have been identified and synthesized
which are T8-specific. Opti.izations in the method and
confi~tion of primer specificity with a proficiency
panel are proceeding, and a field trial is planned for
1990. Dr. Jack Crawford has developed DNA probes as well
as specific PeR pri.rs for diagnosis of TB in clinical
speci.ns; he expects to field test his methods in 1990.

2. Acute Respiratory Infections. Early DiaTech workshops
concluded that the need in this area was for develo.-ent
of assays which could be used in epide.iological studies
to discover the relative illPOrtance of the uny organiys
to produce disease in developing world countries. Since
epide.iological assess.nt has been effectively addressed
by the BOSTID study, i~le-nted by the National Acadl!llY
of Sciences and in part financed by A.I.D., DiaTech has
in addition funded develo~nt of tests for individual
diagnosis of ARI organis.s for use in priury health care
settings. I.-noassay detection methods have been funded
since viable .olecular probe approaches have been
lacking.

Dr. Larry Anderson has produced i.-nofluorescence and
im.unoblot tests for viral ARI pathogens RSV, adenovirus,
and parainfluenza. Third-year support will be for the
field testing of reagents. Dr. Anderson has already sup-

, plied his .onoclonal antibodies to interested c~anies

for their evaluation. Using three approaches with dif­
ferent antigens, Dr. Alan Parkinson is in the process of
developing ELISA methods for diagnosis of pneUIOCoccal
pneu.onia. He will first test his assays on the Native
American population in Alaska. He will be collaborating

t with Dr. Richard Fackl .. (CDC, Atlanta) in develo~nt of
assays.

3. Diarrheal Diseases. DiaTech has concentrated on devel­
o~nt of tests for detection of organis-s producing
infl ....tory or invasive diarrhea, since lives can be
saved by identifying and properly treating the. with
antibiotic therapy. For Shigella, an illPOrtant cause of
bacillary dysentery, DiaTech has funded two efforts.
Dr. Nils Carlin's feasibility study will assess the prac­
ticality of an i.-noassay using a unique .onoclonal
antibody he developed which is specific for Shigella
outer llellbrane protein antigen. Antigens will be con­
centrated on ..gnetic beads prior to and after rapid
culture, which .ay improve sensitivity.

Dr. Richard Oberhelun is currently field testing a non­
isotopic DNA probe method for detection of Shigella in
Peru. The method is potentially more accurate than
culture since it allows for more rapid results and does
not require viable organis.s. DiaTech is funding
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Dr. Richard Guerrant for the develo,.ent of an i.-uno­
assay which will detect the presence of fecal leukocytes.
This nonspecific test using an agglutination ..thod is
very inexpensive, potentially cost-effective used in a
clinical setting, and would be especially appropriate for
develop-ent of a diagnostic algorit~. The result of the
test would detenline whether patients with diarrhea
should be treated either with antibiotics or ..rely with
supportive therapy (ORS) and would result in cost savings
of bacterial culture. An additionll application could be
for diagnosis of nosoca.ial diarrhea caused by C. dlffl­
eile, which can lyse fecal leukocytes, resulting in fllse
reading of watery diarrhea upon .icroscopic evaluation of
stools. The assay will be ready for field testing in
Brazil in 1990.

Dr. Jonathan Ravdin has developed a rapid assay for
discri.ination of invasive a-ebiasis. A present diag­
nostic difficulty is to accurately distinguish between
invasive and noninvasive strains (z~e.es) in countries
where a-ebiasis is ende.ic. Identification of pathogenic
strains in patients with infl ....tory diarrhea indicates
a necessity to treat with antibiotics. Both a serologi­
cal test and an antigen detection ..thod using stool as
speci..n are in develo,.ent and will be field tested in
South Africa in 1990.

DiaTech is also supporting Dr. David Sack's production
and field trial of an agglutination test to identify
v. eholerae antigen in direct stool speci..ns, since the
course of disease can be shortened and ca.plications
reduced by the ti..ly diagnosis and treat-ent with
antibiotic therapy. A field trial is planned for India
in early 1990.

4. Typhoid Fever. DiaTech is currently supporting two
active efforts for i...nodiagnosis. Dr. SuUiplnt
Sarasalblth has developed ~noclonal antibodies to the
Sal~nella Vi antigen in Year I, and develo,.ent of a
si~le co-agglutination i...noassay is underway. She
will then field test the diagnostic ..thods in Indonesia,
a region where typhoid fever is ende.ic. This will be
especially valuable if urine can be used as speci..n. In
addition, DiaTech has recently funded Dr. Felipe Cabello
for develo,.ent of a test ..thod for the detection of the
36 lOal protein in se~ of typhoid patients.
Dr. Cabello has produced ~noclonal antibodies specific
for the protein with which he will develop his assay. In
addition, the feasibility of a serological assay will
also be considered since cloned 36 lOal antigens also
exist.
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5. Malaria. DfaTech has supported a .ultfdi-ensional
approach to diagnosfs of aalaria, f.e., .icroscopy,
i~noassays, and nucleic acid probe tests. which.., be
lOre suited either to individual diagnostic testing or to
screening of populations. This fs because the disease fs
ca-plex by nature. and a range of technologies is needed
for application to different conditions encountered in
the developing world. With regard to .icroscopy. DiaTech
has sponsored the field testing of basic field .icro­
scopes in Thailand. since identification of a l~cost.

high-quality instrulent would contribute to overall
availability of aalarial diagnosis. As a refine-ent of
the microscopic ..thod. Dr. Henry Wilde at QSMI has and
will continue to field test the Quantitative Buffy Coat
(QBC) device aanufactured by Becton, Dickinson and
Ca-pany for detection of aalari., in which organi~ are
stained with a fluorescent tag and identified with a
specialized .icroscope detection syst... Proof-of­
concept has already been established in a rural (provin­
cial) hospital in Thailand where the ..thod is slightly
.are sensitive than thick s..ar and is .uch .are rapid.
Future studies will include testing a portable. low-cost
fluorescence attac~nt for a light .icroscope and the
feasibility and cost effectiveness of co.bining differen­
tial blood cell count (CBC) to justify the cost of the
method in developing countries.

Dr. Savanat TharavaniJ is developing an inhibition ELISA
for P. fllcipa~ using polyclonal rabbit se~. The
test has de-onstrated relatively good accuracy. although
the P. I. thinks it can be i~roved. This can be a bench­
.ark test against which other experi..ntal diagnostfc
methods can be measured. Dr. Savanat's laboratory has
access to clinical specimens and will test other DfaTech­
supported technologies as directed. Dr. Diane Taylor is
also developing .anoclonal antibody-based ELISA tests
which appear to be speciffc for soluble aalarial antigens
in ser~ and urine. If development of the urine-based
assay is successful. it would be a significant advance fn
screening technology since noninvasive speci..ns can be
obtained for testing. Since the c_rcial aarket for
aalaria ELISA tests are at best uncertain. Dr. Alister
Voller is serving as a development expert to opti.ize and
scale-up these assays in preparation for clinical testing
and aanufacturing.

Dr. John Martin has been funded to develop PtR approach
for development of .alecular probes which will be useful
for aalaria diagnosis. Primer sequences have been
identified for vivlX and falcipa~ aalaria to allow
identification to be si.ultaneous with speciation. In
addition a primer for drug resistance factors encoded on
a plas.id has also been developed. While PtR will not be
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directly applicable for individual diagnoses in the near
future, it is potentially valuable as an epide-iologic
monitoring tool. Dr. Gerald McLaughlin has received
funds to develop a dot-blot assay for falciparu- allaria
using nonisotopic DNA probes. A successful field study
in late 1989 was perfol'lled in The Glllbia which confil'lled
the practicality of the dot-blot assay in favor of an
alternative in situ slide ..thod. 8ased on the outstand­
ing perforaance of the dot-blot ..thod, an additional
study is planned for 1990 in the laboratory of
Dr. Savanat Tharavanij and in rural locations in
Thailand. With regard to therapeutic drug .unitoring.
OiaTech has supported Dr. Alister Voller for developient
of an ELISA ..thod for the detenlination of seru- quinine
levels. The availability of assays which will .eet the
need for therapeutic -anitoring is especially ti..ly.
since quinine is being reevaluated as a cost-effective
therapy for _alaria with the e.ergence of parasite resis­
tance to other drugs such as chloroquine. pyra.eth..ine.
and fansidar. Quinine has been refo~lated for use as a
therapeutic drug with .uch of its bitterness re-Dved; its
bad taste has traditionally been a serious objection.
which has resulted in poor patient cOlpliance.

6. Other Projects. The OiaTech progr.. continues to support
developient of selected appropriate laboratory equipient
and devices where the priority for such devices to assist
in the diagnosis of an infectious disease-related condi­
tion is the greatest. As an exa.ple. Dr. Richard Curtis
is being supported to develop a portable field heloglob­
ino.eter which will be capable of objectively detenlining
anelia using finger-stick blood as speci..n. A prototype
device has been successfully tested in the field by
Khy.er _ics at a CllIbodian refugee ca.p. a project
coordinated by QSMI. An in-house effort includes the
evaluation of simple centrifuges for detenlination of
he.atocrits in the field using ~ified flashlights.

C. Technical Assistance

Early in the project, the OiaTech progr.. received a variety
of technical assistance requests. Many were fro. developing
country scientists wishing to finance their sabbatical period
in the United States. Since there was no foraal procedure
devised for dealing with these requests, none were granted.
In Year 4 and Year 5 of the OiaTech progr.., the technical
assistance cOlponent has been dee-phasized in favor of devel­
oPD8nt of extra.ural subagree.ents. However, two requests for
assistance were i.,le.ented earlier in the project. The first
was a request fro. Rector Natth Bhaaarapravati of Mahidol
University. Bangkok. Thailand, for technical assistance in the
area of protection of international intellectual property
rights. The second request was fro. Projet SIDA for
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assistance in assessing rapid .ethods for the screening of
donated blood in Kinshasa, Zalre.

In Year 2, a three-day selinar on the International Protection
of Intellectual Property Rights was held at Mahidol Univer­
sity. This selinar allowed faculty and staff of Bangkok-area
universities access to infonlltion on patent, tradeaark, and
copyright law in the U.S., E.E.C., Japan, and ASEAN countries.
Staff me-bers of the Thailand A.I.D••ission and of the White
House Office of Science and Technology Policy were in
attendance.

In Year 3, a study was initiated in conjunction with
Dr. ThOllas Quinn of JHU and Dr. Robin Ryder of Projet SIDA and
the CDC. Projet SIDA is an international AIDS research con­
sortiu. based at Ma.a Yela and Ngalieaa hospitals in Kinshasa.
Approxi.ately 4,000 sa.ples of blood were evaluated prospec­
tively for antibodies to HIV-I using five rapid, qualitative
assays, the results of which were caIPared with ELISA and
Western blot as reference .ethods. In addition to such con­
siderations as sensitivity, specificity, and reproducibility,
other para.eters addressed test adaptability to developing
country conditions and ease of use by .ini..lly trained tech­
nicians. Apart fra its i..ediate reference value for safe
blood progra.s, this activity was also considered to be a
prototype mechanis. for testing of DiaTech diagnostics under
appropriate operational conditions.

The conclusions reached were that two of the five tests, one
fra Du Pont and the other fra Fujirebio, Inc., were .are
applicable to the trial conditions. Both tests demnstrated a
high degree of accuracy, a low level of intra-reader varia­
bility, and appeared to be .are robust under the conditions of
testing. The ulti-.te decision to use one test .ethod in pre­
ference to another, of course, is based on the ca-bination of
test factors including cost, volu.e of speci-ens, ti.e neces­
sary to obtain a result, the need for confinlltory testing,
and an uninterrupted availability of the assay. An i.,ortant
observation was that if two rapid tests were used in ca-bina­
tion for screening and confi~atory testing, the results were
as accurate as ELISA and Western blot, indicating that HIV-l
testing in developing countries using rapid tests could be as
accurate as that found in industrialized countries using .are
ca-plex, instru.ent-dependent .ethods. Abstracts fra this
study have been presented at the fourth and fifth Inter­
national Conference on AIDS, and ..nuscripts describing
results of the study have been published in The L,ncet and The
Journ,l of Clinic,l Microbiology. These publications are
included as Attachlent 7.

32



•

•

•

•

•

•

•

•

•

•

O. Infonaation, Education, and COIIUnication

1. Technical Monographs Database (oiaCat). oiaTech
-aintains a database of approxi-ately Z,OOO technical
publications relating to diagnosis, treat.ent, preven­
tion, and epide-iology of selected infectious disease
groups. Project and PATH library staff regularly scan
.are than 60 journals for articles of relevance to the
project. In addition, cOllPuterized reference searches of
the current international literature are conducted by
PATH library staff for other relevant pUblications.

Z. Oisse-ination of Applied Research Results. oiaTech
actively encourages the disse-ination of results through
publications and abstracts. To date, oiaTech-funded
research has resulted in a large vo1.- of work su..itted
or published in refereed journals, including two publica­
tions listed above which resulted f~ the Kinshasa study
(AUachllent 7).

3. Workshops. During the first four years of the project,
oiaTech has sponsored nine workshops (Table Z). Early
workshops were useful for assessing disease priorities
and appropriate technologies for the project. Later
workshops concentrated on progress reported by otaTech
subgrantees. The workshops also facilitated strategic
planning for the subject areas since TAG ..-bers and key
consultants have the opportunity to exchange ideas and
-ateria1s with the participants.

4. Biological Resources Bank (BRB). The BRB was created to
provide a source of clinical and other -aterials which
could be utilized for deve10plll!nt and evaluation of
diagnostic tests. The bank is a~inistered by a TAG
subca-ittee headed by Dr. Michael OXlNn, with represen­
tatives f~ JHU, project staff, and other experts in the
infectious disease ca-unity. For reasons of geographic
convenience, the bank is physically divided between JHU
and PATH. To facilitate .anagellent of this bank, oiaTech
staff have deVised a centralized database, called
Biostore, whereby each site can access the sa.p1es stored
at the other site. The BRB is supp1ellented by additional
sources of sa.ples stored at sites worldwide to which
OiaTech can gain access to provide specillens in response
to requests f~ subgrantees.

5. Several versions of a brochure publicizing the OiaTech
progr.. were distributed. The earliest versions included
a solicitation for proposals; the latest version
(Attachllent B) is purely infonaational and descriptive.
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IX. FUTURE PlANS

A. Identification of the Fast Track Portfolio

The DiaTech progra.'s present portfolio of projects has
addressed the develo~nt of diagnostics for the .ajority of
organis.s which have been e.phasized at the various workshops
and TAG _etings. To date DiaTech has funded over 40 projects
and has expended about 851 of its resources for subagre !nts
or "discovery," which addresses upstrea. research projects for
both assay and reagent develo~nt. There has been a no~l

attrition and a sorting out of the less-pro.ising projects
over tiM.

Resulting fro. these research ca..itMnts, DiaTech has
identified and continues to support 21 of the .ast pro.ising
projects. In addition, there are other potentially useful
intra.ural projects which are in develo~nt within the two
priury subagree.ents progrus at JHU and QSMI. As a result
of assessing current progress, de.anstrated assay proficiency,
potential for i~act on diagnosis of infectious disease in the
developing world, and feasibility for a rapid cycle of devel­
o~nt, DiaTech una~nt is now positioned to prioritize
activities during DiaTech's final year and beyond.

1. The Technologies, Ti_lines, and Budgets. As the .ast
successful projects are not necessarily the ones with the
highest priority for product devel~nt, DiaTech is cur­
rently evaluating and prioritizing each project. DiaTech
unag..nt has concluded that with a 11.ited budget for
personnel, intra.ural research, clinical studies, busi­
ness and .arket planning, and with the considerable
shortfall in resources to conduct lengthy and expensive
product develo~nt cycles, there are not enough
resources to develop all projects at once. Therefore,
projects .ust be prioritized for advanc..nt. Recently,
develo~nt ti_line .ilestones were identified by the
subgrantees of all current projects and .adified by
DiaTech unag..nt. These ti_l ines are included for
active subagre..nts in Section XI. Project progress was
also assessed at the workshops held in 1990, at site
visits, or through info~l interactions with individual
investigators.

In this process, uny factors were considered, including
the relative need for a si~le diagnostic _thad and its
i~act on recognition and treat.ent of disease in the
developing world, cost-effectiveness of the technology,
higher priority use for individual diagnosis VS. detec­
tion of disease in a population, ca..ercial VS. public
sector market potential inclUding feasibility of cost­
sharing with private industry. With that info~tion and
other considerations, projects were prioritized and
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ranked with regard to their potential for i..-diate
advance.ent in 1990, advance.ent in the near future, or
advance.ent at a later date. This infonlation is
presented as Table 4.

Priority IA projects have already or are about to undergo
preli.inary field testing and ..y prove to have consider­
able i~act on the diagnosis of infectious disease in
developing world; .uch of OiaTech's efforts for the
re.ainder of Year 5 will be to prepare these projects for
fast-track develo.-ent by creating business and ..rketing
plans, interfacing with private industry, and exploring
the possibility of technology transfer of ..nufacturing
in the developing world •

Priority 18 projects are those which ..y have si.ilar
potential, but which lag slightly behind the first-rank
projects and need to undergo additional refine.ent of
concept or clinical testing. If breakthroughs occur in
technology, preli.inary develo.-ent, or field testing, or
if a strong d...nd is identified, the~e projects could
easily ~ve up and even displace higher-ranked projects.

Priority 2 projects include those with excellent poten­
tial, but which have only recently been funded by
OiaTech; these technologies .ust be given ti.. to ..ture
and develop by undergoing clinical proficiency testing
and proof-of-concept by speci..n testing.

Priority 3 projects are the ~re upstreu, core tech­
nologies--applications lUst catch up with the technolo­
gies or reagents which have been already developed.
These projects do not presently need as .ch input and
direction as others, but rather, should be ~nitored for
progress in develo.-ent of ~re si~lified or cost-effec­
tive delivery syste-s so that the technologies can be
adapted to the rigorous conditions of testing found in
the developing world•

Z. Validation Procedures. Technology validation will
continue to be acc~lished by two ..thods. First, a
test panel of standardized speci..ns is asselbled fro.
the BRB and distributed by the JHU Biological Resources
group. The s... sped..ns are distributed _ng OiaTech
subgrantees working within the s... disease area with
differing assay technologies, Le., probe technology V5.
ELISA. Thus, accuracy and sensitivity of the differing
technologies are c~ared _ng the respective
investigators.

Second, field evaluations of candidate technologies have
been and will continue to be sponsored by OiaTech. These
evaluations provide essential infonlation fro. which
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Priority

1A

18

2

3

Table 4

PRIORITIZATI... OF DIATECII PROJECTS FOR
DEVElOPIIENT OF BUSIIIESS All» IlAlllCETIM PlMS

Investigator

Kolk
Anderson
TI110r (..1Ir1a 15sl1)
Ravdin
Guerrant
Curtis

Suttipant
Daniel
Yoller (quinine assay)
McLaughlin
Parkinson/Fackl..

Sack
Savanat
Cabello
Carlin
OHmelun

Martin
Crawford
Buchanan
Perrone (QBC)
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decisions can be .ade regarding the perfo,...ce of the
technology outside the research laboratory, inclllding how
easily the assay ..thod can be perfonled by different
laboratories and under varying conditions, the identi­
fication of appropriate users of the technology, assess­
..nt of the need for further develop.ent or adaptation of
the technology, and recognition of other factors '-ich
can be used to successfully introduce the technology into
routine health care procedures. This assesSient and
validation process vill be applicable not only to prod­
ucts directly e.erging fro. the DiaTech research and
develop.ent progra., but also to new technologies devel­
oped in the public or private sector and identified by
PATH, its collaborators, or A.I.D.

Field assess..nt provides valuable feedback '-en the
research prototype kit or device is under evaluation.
First, these trials are intended to provide basic quali­
tative and quantitative feedback on technical perfonlince
with regard to function (sensitivity, specificity, repro­
ducibility) and acceptability to users (ease of use,
level of training required, cultural concerns). Trials
at this stage are carried out by the subgrantees the.­
selves or others vith early prototypes that have pre­
viously been evaluated in a laboratory to ensure basic
perfonlince and safety. For eXUlPle, Dr. Gerald
McLaughlin recently reported on a successful design-stage
field trial in The Ga.bia. Second, the infonlition col­
lected during design field trials is then used to plan
.cIdifications before large-scale production or introduc­
tion of the technology is begun. Third, field assesS8lftt
is used to screen out technologies which do not .eet the
clai. perforaance criteria before DiaTech invests in
further develop.ent. At this point, the technology .ay
be ready for IlOre widespread testing if there are no
llijor .cIdifications needed. A list of subgrantees •
have already evaluated their technologies in the field or
plan to in the near future appears as Table 5.

The cOlparative trial of HIV-I screening assays in Zaire
sponsored by DiaTech is illustrative of DiaTech's capa­
bility to supervise a validation-phase field trial. The
experience gained in this trial vill assist in DiaTech
efforts to validate the perfonlince of other products.
Of the five assays evaluated, three were already on the
.arket, and two were in the final prototype stage. Per­
fOnlince vas cOlpared to the .anufacturers' clai.s as
well as to each other and to the ELISA and Vestern blot
reference ..thods. A proficiency panel ViS developed for
use in training technicians to perfora and interpret each
of the assays. Cost per HIV-positive unit of blood vas
determined for each of the five rapid assays evaluated as
well as for the Vestern blot and ELISA reference ..thods.
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Table 5

FIELD TESTIN& OF OIATECH TECIIIH.06IES

111t-1tto

(17 of 20 Projects)

Inmttgatgr stUls)

Anderson Brazil, India?

Buchanan TBO

Crawford TBO

Curtis Than and

Oantel Mextco. Uganda·

Guerrant Braz11

•

•

•

•

t

Kolk

Martin

Mclaughlin

Oberhelun

Parkinson

Ravdin

D. Sack

Savanat

Supawat

Taylor

Voller

Thailand, Vietn..•

Guat...la

The Galbia·, Madagascar

Peru

Alaska

South Africa

India

Thailand

Thai land

Than and

Malawi

t

•

•

*Testing not funded by OiaTech
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Ease of use, ease of interpretation, and ease of presen­
tation were scored for each of the assays evaluated, and
user-to-user variability was assessed. Perforaance
validation is designed .ore for external evaluation than
for feedback to the developers. Ideally, perforaance
validation trials are conducted in .ultiple, geographi­
cally separated sites. In choosing sites, consideration
is given to the level of technical skill of the end-user,
the disease prevalence in the population studied. and the
prevalence of other diseases in the cOllUnity which ..,
ilpact perforaance.

3. Product Advanc_nt Plans: Licensing. Product
Engineering. Technology Transfer, and Scale-up

a. Incentives for C_rcial Involve.ent. Technol­
ogies designed and developed expressly for the
purpose of -eeting a public health need range frGI
silple products suitable for hu.e or cottage indus­
try to highly sophisticated technologies requiring
state-of-the-art industrial processes and ..teri­
also All of these social technologies differ in
one ilpOrtant respect f~ the technologies devel­
oped for business: they are produced to -eet a
perceived health need rather than a _asured ..rket
de.and. Since need does not equate with ability to
pay, the econa.ic viability of social technologies
is always in question. Because of this. DiaTech
.ust attend to the c_rcial-sector interest in
the products or find substitute arrang_nts that
assure availability, quality, and low cost.

The lOst ilportant factor dete~ining the strategy
used to gain c_rcial-sector interest is whether
or not a c_rcial ..rket exists for the products.
Su.e social technologies have no significant pri­
vate ..rket potential--these are labelled -Type A­
in PATH nu.enclature. An eXliple of such a tech­
nology IIOng DiaTech products is the co-agglutina­
tion test for detection of V. cholerae. This
silple technology for dete~ining the presence of
the pathogen causing cholera after rapid stool
culture has no obvious utility other than in devel­
oping world health care settings. For this type of
technology, there are no opportunities for gaining
econa.ies of scale or for covering the capital
risks of develo~nt with profits frGI c_rcial­
sector sales. The public health sector .ust there­
fore bear the entire cost of these technologies by
underwriting the develo~nt costs, purchasing the
capital goods, and paying a price that covers the
re.aining cost as well as ..rgins.
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It follows that a Type A technology lUst a1~s
involve si~le, inexpensive ..teria1s and processes
so that the risks are reasonable and so that ..nu­
facturing can be carried out locally on a s..ll or
.ediWi scale within the countries which are proxi­
..1 to product use. Generally, it is useful to
provide SOle business and ..rketing assistance to
the local ..nufacturing units, as well as quality
assurance auditing, up to the point where produc­
tion and sale of the product to responsible
agencies are well established.

When a social technology has an identifiable c_­
..reia1 ..rket potential (-Type .-), the strategies
for product deve10plent can be quite different,
depending upon the extent to which those private
..rkets are ..rgina1 or exist only in the develop­
ing world rather than the developed world. Ex..­
p1es of a Type B technology alOng OiaTech projects
are the rapid, quantitative i-.unoassays for detec­
tion of Nycobacteriu. tuberculosis or fnta.oeba
histolytica. Several 1U1tinationa1 cc.panies have
expressed interest in test deve10plent since the
de-.nd for a 18 diagnostic is clearly worldwide.
PATH's ability to delOnstrate a sizeable market for
tests such as these in the developing world,
coupled with OiaTech assistance, both financial and
technical, in conducting field trials, and input
into the deve10plent of si~lified test for.-ts,
can result in a technologically appropriate diag­
nostic, silU1taneous1y allowing parallel c..ereia1
deve10plent of the technology to serve the dispar­
ate needs and require.ents of the developed world.

other technologies .ay or may not have an i~i­

ate1y apparent c...rcia1 ..rket, but because of
their inherent cc.p1exity, absolutely require a
c..ereia1 collaborator in order to be scaled-up,
manufactured, or distributed (-Type C-): An ex..­
p1e of a Type C technology alOng OiaTech projects
is the quantitative buffy coat (QBC) analyzer.
This technology for the histoch..ica1 identifica­
tion of malarial parasites in a finger-stick blood
speci..n requires glass capillary tubes, the
internal dia.eter of which .ust fall within narrow
1i.its of tolerance, and a specially manufactured
centrifuge. other ex~les of diagnostic technolo­
gies which are potentially Type C include those
which utilize recOibinant proteins, where scale-up
requires fer.entation capability, or serological
assays, where large quantities of an infectious
agent are needed for use as target antigens.
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b. Manage.ent of Intellectual Properties: Protection
of Publ ic Sector Interests. In the product
advance.ent and technology transfer of diagnostic
technologies, DiaTech will seek to preserve, as
..ch as poSSible, the proprietary nature of the
technology through pursuit of patents, licenses,
and confidentiality to encourage c....rcial collab­
orators to view the technologies to be developed as
protected and therefore of value.

Private, for-proftt cOlllPanies are brought into the
develo.-ent cycle either by the subgrantee or by
interaction with DiaTech ..nage.ent, since they are
essential in the -ajority of projects for product
develo~t. Letters have been sent to several
subgrantees to introduce PATH policy regarding the
develo,.ent and c....rcialization of intellectual
property and to ensure consideration of public
sector access to the property developed.

Despite PATH's stated position concerning develop­
.ent of diagnostic products, DiaTech cannot assu.e
that the cOliercial-sector collaborator will always
be .otivated by the public health objectives for
which the technology was developed. Rather, COlllPI­
nies ..y be .otivated to recover the costs of the
project as quickly as possible and, in addition,
generate a substantial profit to justify overhead
and the risks of invest.ent. Consequently, protec­
ting the public-sector interest in tenlS of univer­
sal product availability, lowest possible cost, and
responsiveness to local needs, bee..s the full
responsibility of DiaTech and other interested
parties. The broad strategies that ..st be adopted
include (1) ..intaining sufficient control of the
product as it .oves into the cOliercial sector. and
(2) achieving the greatest possible efficiencies
and econa-ies of scale.

Under the first strategy...intenance of control.
protection of the technology at the outset with
patents, licenses, copyrights. design registra­
tions, or even trad...rks. is essential so that the
title to the invention is clear. and business nego­
tiations are not delayed by questions of ownership.
Licensing strategies which seek to avoid .onopolies
and ..intain as ..ch as possible the nonexclusivtty
of public-sector sales to pro-ote price co-,etition
..st be i.,le.ented. If possible, price ceilings
are ..ndated for public-sector sales.
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For the second strategy, achieving efficiencies and
econa.ies of scale, efficiency is rewarded. since
reduction in costs can have a considerable i.,act
on the price of the product. Manufacturers in the
developing world should be e.,loyed whenever possi­
ble to encourage the building of local institutions
and capabilities, to take advantage of 10Mer costs.
and to reduce the length of the supply pipeline.
The latter is particularly i.,ortant when dealing
with biologicals which typically have a li.ited
shelf life and a ..rked sensitivity to te.,erature.
This lUst be done, hOMever. with full consideration
of developing world conditions and lUst not give
the i.,ression of being second rate because of
local ..nufacturing.

Unlike ..ny "social" technologies with which PATH
has had product developient experience, hOMeyer,
production costs generally have little bearing on
the final price of diagnostic products. In the
diagnostics industry, product pricing is often
detenlined by what the ..rket will bear, rather
than by a for.ula for cost recovery. High profit
..rgins are realized where diagnostic products
enjoy high value in use or replace a IUCh _re
expensive gold standard ..thod for diagnosis.

Pricing can also be high relative to production
costs because the average biotechnology ca.pany
possesses relatively few ..rketed products over
which to spread its initial capital costs. Dual
pricing syst..s. which allow the ca-ercial sector
to carry the burden of cost recovery. have been
effective in reducing the cost of ..ny social
products to a level ca-ensurate with public-sector
needs. For ex..,le. the vaccine industry produces
..ny .-ture products in which the capacity for pro­
duction significantly exceeds the current deland.
HOMever. dual pricing cannot always proVide a solu­
tion for advanced biotechnology-derived products,
..ny of which are .anufactured by s..l1, start-up
ca.panies with li.ited production capability and
which are often atte.,ting to beco-. profitable and
provide a return on invest-ent to their investors.
Unless there is an (unlikely) successful appeal to
altrui~ in such ca.panies. diversion of li.ited
product fra. high-..rgin to low-..rgin ..rkets is
not an econa.ically viable proposition.

At least seven DtaTech subgrantees are currently
involved in negotiations with private-sector
co.,anies, and two have sought assistance fra.
PATH. Business plans have been initiated to
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identify the steps required to accGlPlish a
cGIPlete technology transfer. Managelent hopes to
iiplelent ~re of these steps in the reIIining
~nths of the OiaTech progru.

c. Develo..-nt of Strategies for Introduction. In
product advancelent, OiaTech ~st carefully assess
and design the best .thods for introducing new
diagnostic technologies into developing wrld
health care settings. OVer the next seven IGRths,
OiaTech will develop a strategic plan for product
introduction and distribution of selected tech­
nologies. I~lelentation wuld occur during a
follow-on progru.

Strategic planning will include operational
research, i.e., in-house and on-site surveys to
assess the .thods for and probl811S likely to be
encountered in the introduction of specific tech­
nologies. Considerations will include diagnostics
distribution, procurelent, logistical li.itations
of distribution syst..s, characteristics of end
users, qualifications of health care personnel
currently using diagnostics, capabilities for
learning new techniques, and sophistication of
facilities at different levels of the health care
syst... These introduction strategies for specific
technologies will then be iiplelented. OiaTech
will offer field-oriented diagnostic assistance
progra.s, ranging fro. distribution of diagnostics
to training and instructions on their use. OiaTech
will draw on PATH's considerable experiences in
introduction of other health technologies.

d. liplllentation of Strategies for Introduction.
Once a diagnostic kit has been field-tested and
info~tion on perfo~nce and acceptability has
been generated, OiaTech will proceed with technol­
ogy introduction. Since the best application of
the diagnostic depends on both country and product
factors, a range of possibilities for technology
introduction will be considered. This could range
fro. siiple distribution, if local production is
not econa-ically or technically justifiable, to
full local production, in cases where the ..rket is
of adequate size and there are no c_rcial or
technical reasons that uke local production
undesirable. In this instance, a ca-plete transfer
of the technology will be atteipted.

Quality control and quality assurance ..asures and
procedures will be put into place, regardless of
local production, since this is a key to product
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acceptance. In IAny cases, the source of a tech­
nology continues to IAnufacture a key ingredient of
the product, then arranges for local asstlllbly,
e.g., bottling, labeling, packaging. Alternatives
for local production will always be evaluated to
detenline if this approach can contribute to
reducing the price or otherwise increasing the
availability of the product.

DtaTech staff Will, in the fOnlUlation of advance­
.ent plans, ex..ine the country and product varia­
tions and atte.pt to establish the econGIically
appropriate level of use. PATH has often served as
a broker, introducing the sources of a technology
to local partners in developing countries. The
local finIS and the technology sources .ust, in
each case, negotiate and set the level of local
production.

In deciding where to locate initial product intro­
duction efforts, PATH will take several factors,
including geographic considerations, into account.
First, a significant need for the diagnostic .ust
be present because of the existence of e~ic dis­
ease. Second, the test .ust be shown to be appro­
priate for the diagnostic condition through a prior
successful experience with the technology, i.e.,
through participation in. field trials. Infrastruc­
ture el...nts, such as trained personnel, necessary
facilities or equipient, transportation and distri­
bution syst..s, and sufficient financial resources
will be evaluated to increase the likelihood of
correct use of the diagnostic, for its adequate
distribution, for solving unanticipated proble.s in
its use, and for availability of necessary
lAintenance and/or repair services.

DiaTech will assess these IAnufacturing and distri­
bution considerations to ensure that the li.ited
resources available for product introduction activ­
ities are targeted to those countries where suc­
cessful use is probable, where the technology can
have a valuable i~act, and where lessons can be
learned that will be useful in broader introduction
efforts. Throughout the stage of product advance­
..nt, DiaTech staff will therefore continue to IAn­
age the process and serve as the coordinator of
PATH resources, A. J.D. input and requir.-ents, and
participation by public and private sector
collaborating organizations.
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Other ~ising Technologies

As of January 1990, DiaTech has a nUiber of new opportunities
for funding projects to round out the portfolio of technolo­
gies supported. DiaTech is considering only the feasibility
studies of considerable pralise which can, in the opinion of
the proposers and DiaTech .anagelent, finish their projects by
the end of Septellber 1990. As a result, only focussed pro­
jects which address clinical asses$l8ftt and field testing of
well-developed technologies are being considered for funding.
Exalples are (1) clinical and field testing of an ELISA lethod
for the epid..iologic assesSient of five enteric viruses;
(2) field assesSient of a plate colony-blot test for the
identification of Shigella and shigella-like toxins; (3) a
serological lethod for detection of pne.-oc:occal pnt!l.cJIlia
which detects antibodies to a recently discovered internal
protein antigen cOllOn to all serotypes of Streptococcus
pneu_niae; and (4) a laboratory and field assesSient of a
..thod for the rapid identification of Burdetella pertussis,
the etiologic agent of whooping cough, in clinical specilefts.

Continued Screening for New Downstrea. Product Opportunities

DiaTech will continue, as tile and resources pe~it, to tap
and encourage develop.ent of the results of the biotechnology
revolution. The TAG, the key consultants, subgrantees, and
established collaborators are all sensitized to the i~rative

for new product develop.ent opportunities for DiaTech which
are beyond the research stage and which .ay have been tested
for proof-of-concept with clinical specilens. New proposals
will be invited by referral fral persons within the DiaTech
network or as a result of scanning the current scientific and
.edical literature. Unsolicited proposals will be considered
as well. To fund these efforts, DiaTech .anagelent .ay use
the "directed research" approach to take i..ediate advantage
of the opportunities identified and to accelerate the pace of
develop.ent. These activities will necessarily be on a scale
cu.lensurate with available funding and will .ust likely be
considered as feasibility studies.

In addition, DiaTech intends to explore the possibility of
licensing products which have already been fully developed by
the cu.lercial sector. DiaTech .anage.ent has been invited to
and will visit ca.panies such as Abbott Laboratories, Becton
Dickinson and Ca.pany, and ADI Diagnostics, Inc., to discuss
products appropriate for developing country use and technology
transfer.

S.-ary

In conclusion, the DiaTech progr.. is currently well on the
way towards its goals of delivering appropriate diagnostic
tools for use in the developing world. The core of the
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progru has been the support of basic and applied research for
the develo~nt of technologies for diagnosis of ..laria.
acute respiratory diseases, tuberculosis, diarrheal diseases,
and typhoid fever. In the fifth yur of the progr_. OiaTech
unag_nt has identified prOllising projects in all five of
the disease areas. Successful introduction and use of these
assay ..thads will likely have a considerable. positive i.,act
on the diagnosis of infectious disease in the developing
world. These projects have been designated as high priority
for product develo~nt and will receive considerable
attention frOll now to the end of Septelber 1990.

To accelerate product develo~nt. the cooperative interaction
of OiaTech ..nag_nt with the subgrantees will be required to
gUide the technologies through product devel~t activities.
Handoffs of projects frOll .re research-oriented laboratories
to those which are .are develo~nt-orientedw111 be i.,le-
..nted where necessary. OiaTech .anag_nt will also ensure
that adequate clinical and field testing is perfo~ to
validate assay ..thads. Finally. OiaTech will coordinate the
develo~nt of necessary business and aarketing plans,
including plans for introduction and technology sharing.

A considerable a.aunt of work reaains to be accQIPlished in
the next seven .anths of the progrm to successfully lay the
fra.ework for the next product develo~nt phase of OiaTech.
OiaTech and PATH aanag_nt are fully c.-itted and prepared
to devote the necessary resources and efforts to bring these
technologies to fruition.
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laboratory resources are available to DiaTech for the stageS of the progiam when tech­
nologies need to be tested and evaluated.

Fourth and fifth year activities in addition to those described above incIllCIe or incIIlCIed:
(1) evatuation of a test for E. hysto/ylica in Egypt, (2) labOIatoIy evaluation of the Mel
hemoglobinometer. (3) cJeveIopment of a co-aggJutination method for eulture-aa:BIBiated
detection of Vibrio cholerae and planning for vaJidaIion-stage field teslilQ of the medlOd.
(4) review of existing commercial tests for ARI and selection of the most robust tests for
field testing. (5) assembly of a proficiency panel of mycobacterial and maJariaI specillBllS

for testing by DiaTech subgrantees. and (6) provision of a standardized. high-quaIily
source of Staphylococcus aul8Us Cowan strain A for development of co-aggJutinatio tests
for projects within the DiaTech program.

The DiaTech program has also approved subagreernents submitted by mlabotalUis of
JHU consultants. For example. a collaborator of Brad Sack. Richard QbertleIman. is
assessing the utility of an oligonucleotide probe for detection of Shigella in a field test in
Peru; Nils Carlin. a collaborator of David Sack. has recently been approved to de>telop a
rapid immunoassay for detection of Shigella antigen, which. if successful. he ililends to
field test at a Native American reservation in Arizona

•

•

Funding Amount

Period

Year 1-3: $232.086
Year 4-5: $149,498
Total: $381,576

October 1, 1986 - September 26. 1990

•

•

•

•

TImeline for Development

Cholera TestIS8ck

F.......ry 19. 1990
1lS01305v
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D'I •• AI..: ARIfTB
0lBgi1llltiC Type: EUSA

•

_. ffil-Ea

LJ-W-W
~.- ... s tIC1IlIlIIIL... ~.a ,-- ------

Larry J. Anderson, M.D.

Active

C8I .ters fer Disease
ControVAtl8I'1ta

Development of Antigen and
Antibody Irnmunoassays fer
Adenovirus. ParainlIuenza
Viruses. and Respil atory
Syncytial VIrUS

88(l2()()210

Institution

P.I.

Number

•

•

•

Ob)ecllves

Using existi Ig monocIonaIs, paIydonaI antisera, or antigen scuces to develop BAs and
• IFAs fer detection of adenovirus, parainfluenza, and RSV S'ltigeIiS or adiliQdjes. To

evaluate the sensitivity and specificity of the assays developed on Iaboi aIDly ancI d",inliallic'..
speciI'6iS. To select those assays with best accuracy, accompaIied by instructions and
Qllideli i8S, fer distribution in developing countries (thrcugh A.I.D.• WHO, PAtIO. eIC.).

• Slgnltlc8nce

Prompt and specific diagnosis of viral iI.fections is increes'nrJy impOIta.1 as advaiC8S in
viral therapy are made. Conventional methods for isolation of many viruses are time-

• consuming and require skils and facilities that are nol routinely awaJaa:. in dewelopilg
countries.

• I -

prog.... to Date

• This projecl is derived from the P.I.'s 8Irier work which COIICe1'baled on prodlicticn of
monoclonal antibodies. The work plan as approved was both 8ld8I1Sive ancI all ibitious.
MAbs were initially evaluated by irnmunofIuoresc and pools ~8d which were
tesled for briglibi8SS of fluorescence. specificity. and sensitivity on muItipfe sbains. Three

• antigen detection assays were evaluated: time-resolved flUOI oimmunoassay with MAbs
(TR-FIA). indirect EUSA usirlg MAb biotin-avidin conjugates. ancI an EUSA usirIg paIydcnIII
antisera. TR-FIA gave good results fer aD five virus sySleiliS (adeno, RSV. paralki 1. 2, 3).
The P.I. realizes, however, that TR-FIA is inappropriate for developing cotnry use and wiI
conceilbate on deYeIopment of MAb-EUSA. PreHminary results usirIg ... icaI SMlJlles with

•
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MAb-EUSA indicate that acceplable to good results can be obtail8Cl for RSV, adellO, Mel
paraflu 1 and 3, but that more work must be done for paraIlu 2. The P.I. wiI COllC8llbate
on stability testing of reagents and direct HRP conjugation of MAb n.agei lIS, developing
guidelines for use of the reageillS. DiaTech has supplied a pnJllx:ol for direct ATe
conjugation of MAbs to the P.I., since he has indicated that there is a use for the reaget lIS
for direct FA diagnosis of clinical samples. The P.I. indicated that he has already
transferred a few of his monoclonal antibodies to commercial companies, which have
provided extensive help in development, scale-up, and kit or reagent preparation using his
reagents.

<,9

•

•

Funding Amount

Period

Year 1: $59,743
Year 2: $79,715
Total: $139,458 (funded by PASA)

January 5, 1989 - September 26, 1990

Timeline for Development

RSV Antigen etA
."",. .~

f1J'• ~~,.~~,. /.
~ ~ -4/'

• • L. • I • I •88 89 90 91 92

RSV Antibody EtA
.,~

1~ .1~

• ~~~#'. ~~#'.

~~ -4"'-
• • LL. l. •• 88 89 90 91 92

ParafIu 1, 2, 3 !SA
,~

"-.~ .
A'~~~'• ~~(\~;p'

• • • LLt •88 89 90 91 92

•
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E*giiiOMic Type: DNA Aji~ .'.,

Status Active

•

•

•

TWe

Number

P.I.

Institution

Development and Testing of
Reagents for M. tulJetculosis

861200163

Thomas M. Buchanan, M.D.

University of Washington

•

•

•

•

•

Objectives

To genelate monoclonal antibodies reactive with protein epitopes of M. tubetcuIosia ..-:I to
determine which reagents wil be useful for the diagnosis of tuberculosis. To dewBlcp
primer pairs specific for M. tubetculosis which will be useful in PCR diagnc f s.

Significance

It has been estimated that 50% of people in the developing world are i Ifected with I1A:lerde
bacilli, about half of whom wil develop active disease. There are perhaps as many as 3
m~lion to 4 million deaths from tuberculosis worldwide per year. And yet. tuberaA08is is a
disease which can be treated with safe. effective, and relatively inexpensive drugs. CLITenl
techniques for its diagnosis suffer from a number of serious 1imi1atioo1s. including that they
are slow, resource-intensive, and less than ideally sensitive and specific. It has I'8C8II11y
been determined that there are at least 7 epitopes which can be used to distinguish
M. tubetculosis from 23 other species of mycobacteria. opening the door to developmellt
of rapid and simple immunoassays for the diagnosis of tuberaJIosis.

Prog.... to Dlde

Peptides analogous to a species-specific epitope on the 65 kDa PiOlein of M. IepnJe were
synthesized. The M. lepra. sequence of this peptide is APALDKLKLTGDEATG when.s the
M. tuberculosis sequence is APILDELKLEGDEATG. These pepticles were used to de1telop
3-4 monoclonal antibodies (MAbs), reacting both with the whole protein moIeCllIe ..-:I with
the peptide used for immunization. Evaluation of two MAbs by dot blots sho\\ted a Imited
range of reactivity as predicted. Whereas MAbs to an adjacent portion of the~
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recognized most species of mycobacteria. the site-direCted MAbs sb 01 V'f recogI ized oriIy
M. tuberculosis, M. ulcenms, and M. flavescens, and weak reactivity was also seen with
M. gastri. The pathogens M. chelonei, M. fottuitum, M. kansas;;, M. marinum. and
M. scrofulaceum were not recognized, nor did the MAbs react with nonpathogens
M. diemhoferi. M. duva/i, M. non-chromogenicum, M. perigrinum, M. phlei, M. temJe, and
M. VScca8. This approach therefore was promising for the dellelopment of speciss specific
antibodies to M. tuberculosis.

The maximum sensitivity of the antigen capture immunoassay using sals cted MAbs as
reported by the P.I. is approximately 2-4 x 105 as a best effort The P.I. feels that 0Iher
reports appearing in the literature claiming lower sensitivity are ikely to be the result of
assaying aggregates of bacteria; that his current sensitivity is about maxinun for the
immunoassay technique; and that this immunoassay approach wiD not prove suflicielllty
sensitive to replace culture.

Therefore, in late 1988, investigations into the use of the polymerase chain reaction (PCR)
were begun for development of a rapid test that is equal to or more sensitive ttal CUlLn.
Primers from the previously sequenced 65 kD heat shock protein were SYllthesized for use
as probes. Of these, several probes have been found to exhibit specificity for the Mtb
group necessary for assay development. For positive sbald, 13T. 1ST. and 4T were found
specific, while two negative strand primers were found with specificity. MY and NC31.

Comparison of the PCR with immunoassay using the same sllspellsions of bacl&.
indicate that the PCR is 3 logs more sensitive (102-3 vs. 105''). The limitation on S8llSitMly
currently is the efIiciency of DNA extraction, which is difficult when dealing with a robust
organism such as the mycobacteria. and is estimated at only 5%. A digestion procedIn
for mycobacteria is under development which appears to be an improtl8l118llt over
standard techniques. The P.I. has been recently site-visited by DiaTech mallageillellt. He
has collected a number of dinical samples and will start testing these sanplss when the
assays are completely developed.

The P.I. is willing to work with DiaTech in field testing the techllique, in de'fslopment at a
rapid readout system, and in reagent dellelopment and colimercieization of the
appropriate probes. Questions about the cost and accessibility of the teehnoIogy to the
developing world remain with the PCR technique. aJthough rapid progless is being made
on assay simplification, specificity, and general teetli1OlOgy.

Funding Amount Year 1:
Year 2:
Total:

$ 89,242
$ 89,000
$178,242

Period December 1, 1987 - March 31, 1990
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TItle

Number

P.l.

Institution

Genetic Probes for the
Detection of Mycobactetium
tubetcul08is

860700124

Jack T. Crawford. Ph.D.

Biomedical Research
FoundationJMcClellan
Memorial Veterans Hospital

t

t

Objectives

To develop a simple technique tor lysis of M. tuberouloais and appIicaI:ion of the sarnpIe to
a membrane in a form suitable for hybridizalion: to develop a simple procedure for
processing sputum and determination of the effect of sputum componeillS on the lysis and
hybridization techniques: to test various specific probes tor sensitivity and speciIicily and to
compare these probes to the use of total M. tuberculosis DNA as a probe; and to test the
procedure using actual clinical samples and compare with results of routine mk:i i *opy
and culture methods.

Significance

The only simple procedure currently available tor rapid diagnosis of tuberculosis is
micrOSCopy, i.e.• acid fast or auramine-rhodamine stains. Nucleic acid hybrW Ij'alion is a
very promising technique for large-scaJe screening of clinical samples. A siuple. ref b1e,
non-isotopic procedure which is usable in the field wiI be very difficult to develop b&C8l JS8

of resistance of the bacillus to lysis.

progress to Date

Funding for this subagreement is only tor materials and supplies. The P.I:s main grW1t is
derived from the Veterans Administration Hospital system. USing a simple NaOH rrl8tl lOCI
for extraction of mycobacterial DNA. a standard dot blot 32p isotopic mell iodaIogy was
developed. which was followed by a nonisotopic probe method. Only smaI lII'IlCUlIS of
extract were used. however, since the filter was easily clogged. This 6mited sensitMly,
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currently at about 1ct organisms per assay with specific probes or sil_ to IliaUSClllPY. is
still fairly low. Using total MIb DNA as probe. sensitivity is 4-16 times higher. The P.I.
continues to work closely with the Arkansas State Health Association which maiI.IS a TB
control program. All samples from patients in the stal&wide area are adtu'8d in the lab
next door. so there is no shortage of specimens.

At the DiaTech-sponsored workshop on ARIITB held in June 1989. the P.I. indicaled 1h8t
he had started work into the PCR technique for diagnosis of TB. He is exbacli'9 DNA
with a similar NaOH and NALC or OTT method. using a probe which results in a 123 base
pair product. Application of PCR to sputum samples requires clean sample exba:ts. i.e.,
riqUidation of sputum. centrifugation, treab IIilI"It of sedilll8lllS with lysozyme, boiIng in
NaOH-5OS, and concentrated with a commercial kit which takes adIra llage of DNA bincii '9
to powdered glass. The P.I. is also investigating a simpler exba::tion techilique using NP­
40 followed by digestion with proteinase K Many of the vmiabIes have been worked out
to produce a relatively specific reaction. For example. when a high anneaIng t8fT418i8lUre
(68'C) was used, the elevated temperature eliminated the nonspecilicity and resuIled in
increased amplification of the specific product. The labol atoiy has now found what ther
believe to be a MIb species-specific oligo primer pair from a nonstructuraI protein, which
was co-discovered with the Pasteur Institute. The P.I. wiI continue to pursue IBssadl into
the PCR method in collaboration with Pasteur, will continue improving the sensitivity of the
DNA probe assay, and would like to compare the two melhods in a field test somelille in
1990.

Funding Amount

Period

Total: $ 6.000

January 1, 1988 - September 26, 1990

Tlmelln. for Development

F_ry 19,1_
MSOl284Y
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TItle Practical Tuberculosis EUSA

Number 8705001n U tj-~• P.I. Thomas M. Daniel. M.D. ....- c........ '.a laC- -- ----- -- --Institution Case Western Reserve
University

~E13• Status Active
c . __

~- ~-

•
Objectives

To improve the specificity of ELISA tests for the serologic diagnosis of tuberculosis whIe
• retaining sensitivity, simplicity, low cost, and widespread appIicabiIily. To acx:omplsh tis,

the P.I. wiD develop a mycobacterial antigen preparation suitable for EUSA which can be
prepared at low cost in continuing supply; he wil develop simple meg IUds for mocIIying
mycobacterial EUSA antigens to improve specitidty by exposing specific, or cIesIraying
nonspecific, epitopes; and will develop simple yet specific EUSA techniques for field use.

•
Significance

t

•

•

t

Tuberculosis remains an enormous cal'S8 of morbidity and mortality despite adeql"
methods for treatment. It is estimated that 30 million people have tuberculosis in the WOI1d.
with 10 million new cases and 3 milion deaths annually. This makes tuberculosis one 01
the most important infectious disease problems on earth today. approximately equal as a
cause of death to childhood acute respiratory dllections. 8ecal'S8 tuberculosis in
developing countries afflicts primarily young adults in the wage eamillQ and chid 1'881i lQ
years, its economic impact is great. There is now general agi eement that the main thrust
of tuberculosis control efforts should be directed at case detection among high risk groups
and treatment of all infectious cases both in low and high prevalence areas. An expert
group convened by WHO to consider tuberculosis research priorities emphasized the need
for improved methods of diagnosis and specifically cited the need for improved
serodiagnosis.
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progress to Date

Work has COIlCei ib ated initially on testing of M. tubetculosis antigellS 5 and 6 for use in
serological assays. Serodiagnosis with AgS was studied in 3 prospective trials in adUIs:
Argentina (sensitivity 64%, specificity 100%), China (Beijing; sensitivity 87%, specificity
100%), and the United States (Cleveland; sensitivity 49%, specificity 98%). lJnfortlndeIy,
Ag5 work has been deferred due to stabirrty and production problems.

Theierora, Ag6, a fibronectin-binding protein, was COIISidered the best C8I idit*Ie, since
previous work had indicated that this antigen was easier to produce and more Sl......

However, using a panel of 44 sera tested by EUSA on AI:J6, overaJI sellsilivity of posiIi..es
was low, and one normal serum included in the caICl dations conIinued to give an
exceptionally high false positive signal. Chloroform.methanol treatment of Ag6 has recIucecI
the activity of this taIse positive serum, and the Pol. thinks he now has a promisillg method.
A collaboration with Tom Schinnick (CDC) to discover an AI:J6 fusion protein containing a
M. tuberculosis-specific epitope was not successful. The Pol. tested his AI:J6 EUSA in a
field study in Mexico City at the Instituto NacionaI de Enfermedades Raspdatolias in late
1989. He reported a sensitivity of 69.5% in 59 patielllS with pulmonary TB, and a
specificity of 100% in 125 control subjects. Positive predictive values are caICl dat8d as
93%.

DiaTech management will work with the P.I. in 1990 to improve the S8101ogica1 assay for
TB. DiaTech will arrange to have peptides synthesized by the Geysen teehique (epitape
mapping) for Ag5 to discover the immunologically reactive peptide sequences in ser0posi­
tive patients. The appropriate peptides can be then be synthesized in quantity and used
for EUSA, dot blot, or agglutination methods.

There is still controversy over whether serology will become a standard iriclicab Ii of active
TB. This needs to be resolved.

•

t

t

Funding Amount

Period

Year 1: $ 85,804
Year 2: $ 69,078
Total: $154,882

May 1, 1988 - May 31, 1990
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DI I I""" ARIfTB
DiIOIOItic Type:~ AggI',jlWIIOi.

nu. Development of a FI8Id
Assay for the Detection of

LJ-W-WM. tuberculosis,
Number 860700087 ..- ~.- '. s IIC- -- ---P.I. Arend KoIk, Ph.D. -- -- --

• Institution Koninklijk Institwt voor de B3-ffiTropen, Amsterdam -.
Active -- c..-.

Objectives

To c:leveIop monoclonal antibodies to M. tuberculosis and apply these in irnrnunoass8y
procecll res for the detection of antigens in body ftuicls.

Significance

•

•

•

h has been estimated that 5O'l(, of people in the deve\opiIlg world are bIJected wilh tubelc:le
baciDi, about half of whom wiD develop active disease. There are perhaps as many as 3
million to 4 million deaths from tuberculosis worldwide per year. And yet. tuberculosis is a
disease which can be treated with safe. effeclMt and reIaIiveIy inexpellSive drugs. CunWIt
diagnostic techniques suffer from a number of seriouS limilalions. including that they are
slow. resource bII8I'Sive and less than ideally sensitive and specific. h has recelilly been
determined that there are at least S8\18n epitopes which can be used to distinguish from 23
other species of mycobacteria, operdng the door to development of rapid and siliple
immunoassays for the diagnosiS of tuberculosis.

Progress to Date

Monoclonal antibodies have been produced which are reactive with and specific to
M. tuberculosis (Mtb). M. 1aJnsasii (Mka), and M. BVium-intnJcellu1al8 (Mai) by the following
techniques:

Western blot. Three Mabs were found to be specific and react with disaete bIIlds. When
assayed by we on cuhured bacteria, 58159 strains of Mtb were foI.nj to be reactive
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(sensitivity 98%). The we technique may serve as a rapid cailliiillCllUiy milthcxl fer
ida ililication of mycobacterial species.

Immuno!!uorescel!C8. AI leleretlC8 strains of Mtb reacted with F24-2. However, when
identifying Mtb from clinical isolates. only 61168 strains reacted (sellsitivily 9O'lCo). TheiefOle.
IFA was not as sensitive as hoped. ReasoIS may be that thent is antigeIlic divaSity
among strains of Mtb. or that the appropriate surface antigetlS are someti,,_ buried in the
cell waH and often not accessible to the monoclonal 81 dibody probes. Pools of spec:iIic
MAbs wiH be used to raise assay sensitivity.

Antigen capture EYSA. For EUSA. MAb F26-6 was used as caplunI with a po\ydonBI
rabbit anti-Mtb used as signal. Results are stiB preliminary. but it is clear that working with
sputum as sample is very difficult and interferes with Ag-Ab reactions. The P.I. has. there­
fore, been developing three possible methods to treat spuUn prior to assay:

1. Treat with OTT and PCA, neutralize with NaOH. and pass through a Sephadex G-5
column. Sensitivity is still low with this methcxl. about 5 x 105 bacteria per assay.

2. Treat with zwitterionic detergent CHAPS, 15 mM in PBS. pH 7.4.

3. Treat with OTE.

The P.I. indicates that CHAPS alone and in combination with DTE are prall 'a" 19, The Iirnil
of detection is at present quite low, at 1r1 organismsItest, but work is contirUng on other
monocIonaI-poIy Ab combinations. The use of sputum as speciilen. hol1'8VW'. has
traditionally been a major problem. Other specimens such as urine. serum. and pleural
fluid wi. be investigated as a1tematives.

The P.I. has. however. used this plate EUSA to advantage for conlililialion of isolIIIion after
rapid culture in liquid Middlebrook medium, Assays for Mtb. Mka. and Mai were
developed. An inoculum of 10.000 Mtb was deteCted by EUSA within 7 days. These
studies wi. be repeated with clinical spec:ililet IS. A test of mycobacla iaI Sliai IS isc4&'M
from several laboratories indicated that sensiIivily and specificity for Mtb and MIca were
both 100%. whereas the sensitivity was fou1d to be only 69% for Mai. irdcaliilQ that ..
bodies of adcfltional strain-specilicity will be necessary for CCIIllplete idei ililication.

Agglutination melhucJs. In Year III the P.I. will complete Optiili.."OO of agglutination
melhcxls for Mtb. Mka, and Mai detection, which will gurally blip' 0V8 the convenience and
the cost of the assay. The methcxl is currently slightly less sensitive. as to be expecI8d.
when compared with EUSA. The culture time wi. be standadized at 7 days. which the P.I.
hupes win be sufficient fur optimal detection of Mtb. and wiI be made possible by fwther
improvements in gruwth medium and vigorous aeration of the cultures.
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Funding Amount

Period

Year 1: $103.978
Year 2: $ 88.703
Year 3: $ 50,000
Total: $242.681

December 1, 1987 - September 26, 1990

TlmeDn. for Development
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O' AI-.: ARIITB
Diagnostic Type: aJSA

•

nue Development and Evaluation
of Immunodiagnostics for
Detection of PneumococcaJ
Infections LJ-lJ-W

Number 880400214 ""­.--- ~.- _w:;-- ----- --
•

I

P.I.

Institution

, Status

Alan J. Parkinson, Ph.D.

Centers for Disease
Control/Arctic Investigations
Program

Active

-. ffi-rn

Objectives

To develop an antigen capture EUSA assay for detection of pneurnococxaI C
I polysaccharide in sputum, serum, or urine from patients with pneumococcal pneumoria.

Significance

I Acute respiratory disease due to pneumococcus is a major calISe of childhood morbidily
and mortality in the developing world. For example. in Goroka. Papua New Guinea.
H. influenzae. S. pneumoniae, or both were isolated from blood or lung aspirates in 0'1«
half the chUdren with pneumonia. Development and use of simple. aca.nte
immunodiagnostics to confirm etiology of infectious agents will allow their more rapid
administration in the developing world where culture techniques are diflicult or irn(Xlal a...
Interest has been heightened by the potential for prevention of pneurnoccccal and
hemophilus disease with vaccination. To appropriately apply a vaccill8. methods nust be
improved to rapidly identify and/or serologically type the palllOQti1'1 causing respilalUiy
disease so as to more rapidly and accurately diagnose hemophHus and pneumococcal

I disease in populations in remote areas. The project outlined in this proposal wiI Mtablish
an antigen capture immunoassay for the detection of pneumococcal C polysacctwide
(PnC) in body fluids. PnC. a bacterial phosphocholine. is a common antigen fow1d on aI
strains of S. pneumoniae which can be used to identify the species. unlike the capslllar
polysaccharides which are individual strain-specific determinants.

•

I



•

•

•

•

•

•

DlaTech Silbegre.ment SumI... ,
Alen J. Pe.ld.iSOd, Ph.D. Page 2

Progress to Dete

Sputum samples were collected from Native Americans at a local clinic press IIiIQ with
pneumonia-like symptoms and tested with the LKB prototype EIA test for detection of
pneumococcaJ PnC. Initial results inc:licated that the EIA delecled 20124 CUture positive
specimens (sensitivity 83%) but was also positive in 19/110 apecill&ilS from which obvious
pneumococci were not cultured (specificity 83%). LKB has since discontinued prodIlCtion
of the PnC assay system. Compared with the LKB, the CDC PnC test is more sensitive;
however, for dete..'1ion of PnC in sputum, the diagnostic sensitivities are virtually ideiltical.
Since there are preexisting antibodies, the PnC test could not be used in human sen.m
unless serum IgG was precipitated.

If this pretreatment step is applied, PnC can be deleded in about 5O'lr. of patienIs with
culture-confirmed bacteremia. The P.I. has received second year func:ling of his project to
accomplish the following: (1) to continue to evaluate his PnC assay in sputum anc:I urine
of bacteremie patients, (2) to develop anc:I evaluate a test for pneumococcal eel waI
protein using monocJonaJ antibody reagents from David Briles of the UniverSity of
A1bama/Birmingham, (3) to develop an agglutination method tor restricted serotypes of
pneumococcaJ capsular polysaccharide to be used as a diagnostic, anc:I (4) to develop anc:I
evaluate a test for pneumolysin developed at CDC/Atlanta.

It

FundIng Amount

Period

Year 1: $ 17,908
Year 2: $ 71,330
Total: $ 89,238 (funded by PASA)

October 1. 1988 - September 26, 1990

Tlmellne for Development

Febnllry 19. 1990
IISOl2II3Y
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O' III Ar88: Dill.. II /Typhoid
Diagnostic Type: UIr8IC Agg...i ....,

TItle

•
Number

P.I.

• Institution

Status

•
Objectives

Feasibility Study:
Development of Diagnostic
Assays for the Diagnosis of
Typhoid Fever

890600230

Felipe Cabello. M.D.

New York Medical College

Active

•

•

To develOp a coagglutination assay based on monoclonal antibodies (MAbs) specilic to a
36 kD porin antigen of S. typhi and to determine the clinical utility of the assay to detect
the antigen in dinical specimens. To purify the doned 36 kD porin in large amc:u1tS from
a strain of E. coli expressing this protein. and to use this antigen for serological detection
of specific antibody in patient sera.

SIgnificance

Typhoid fever is encIemic and poses serious public health problems in many developilQ
countries. Laboratory diagnosis of this disease by the Wldal test is made too late to be of
any value in patient care. while blood culture is notoriously insensitive. The P.I. offers an
alternative approach to testing for Vi antigen or diagnosis by more complex. invasive
culture techniques by detection of porin in direct SpecilllenS by an agglutination melllOd or
by a serodiagnostic method using a recombinant 36 kD perin protein.

Progress to Date

The feasibDity study was approved in late 1989, and the first pIO\Jess report is due on
May 15, 1990. The P.1. presented preliminary data at the DiaTech-sponsored workshop on
diarrheal diseases in November 1989 describing the human immune respollSe to S. typhi
infection in which the 36 kD protein was highly immunogenic. He also preseilled evidellC8
that monodonal antibodies specific for the porin win be useful in sped. Ii8i IS such as blood.
urine. and stool when used in an agglutination method.
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Total: $ 16,500

December 1, 1989 - August 31, 1990

•

•
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TIm.lin. for Developm.nt

f__ry 19, 1990
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0; EI I Arw8: DiIrJh8&IIYphcI

Di&gi...... Type: ElISA

It

TItle DeYeIopment of a Rapid and
Sensitive Detection Assay for
Shigella ftemeri Antigen in
Stool Samples w-w-w

Number 890600229 ...­--- ~.- - s ICC-- -....---- --
It

P.I.

Institution

Nils Carlin, Ph;D;

National Bacteriology
laboratory, Stockholm

-- rn-ffi
It

Status Active

Objectives

To establish a useful rapid diagnostic antigen detection assay for Shigel/ll dy$erill&ri88 1
It and S; ftemeri using a specific monoclonal antibody in a magnetic bead EUSA assay,

either in an enrichment culture or directly from stool &peci ,18I'lS; AesuIts of the assay wi
be compared with results of culture; If the P.I; demonsIrates that a serlSitive. speci:ic
assay has been developed. he will field test his assay in Phase II at a Native American
Reservation in the southwest where Shigella is endemic;

It

Significance

It

I

It

Shigella spp. have long been recognized as important ellt8l opalhogells causing
inflammatory diarrhea in infants and children; While Shigella iI,fec:tiOl1s in the developed
world are characterized as brief and easily treated with antibiotics, the picture is cllfer8l1l in
the developing world, where the disease is more chronic, associat'!ld with maInuIriIion, and
can produce a significant level of mortality; Rapid diagnosis and treabll8llt, where p0s­

sible, is instrumental in preventing complications. Rapid diaglosis is also essential to
distinguish Shigella from other enteropathogens such as Campyfobacfer for dilfer8l1lial
diagnosis; At present the only readily available method for detection of Shigella is stool
culture, which requires fresh specimens for maximal recovery of organisms; Among the
species of Shigella which produce significant amounts of disease in dev8lopi IQ COU'1Iries,
S. ftemeri and S. dysenteriae 1 account for the vast majority; HelICe, although the
monoclonal antibody which wi be used cannot detect all shigeUae. they wi. be able to
detect those serotypes of greatest importance.
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Progress to Date

The P.I. has only been recently funded. The first progI8SS report is due April 15, 1990.
although a preliminary report describing the technology and resecrch plan has been
presented at the OiaTech-sponsorecl workshop on diarll88l dseases in November 1989.

•
Funding Amount

Period

Total: $ 34,496

January 1, 1990 - September 26. 1990

•

•

Timellne for Development

F.......ry 19. 1990
1lS01Z73Y
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Status Active

•

•

TItle

Number

P.I.

Institution

Feasibility Study: Studies of
Potelilialty Simpler Methods
for Detection of Fecal
Leukocytes as a Guide to
InlIammatory Diarrhea

861200164

Richard L Guerrant. M.D.

University of Virginia SChool
of Medicine/Division of
Geographic Medicine

t

t

t

I

ObJecUves

The purpose of this feasibility study is to assess the polel1lial of several PhJleiliS as
markers for the presence of fecal leukocytes. Potential markers include leucocyte estelase,
myeloperoxidase and laetoferrin. IniIiaJ experiments wiH utilize a COlIII.ciaIIy aw'.b'e
dipstick, Chemstrip, which detects leukocyte est&lase in urine. Fecal Specilll8llS lacking
leukocytes and to which 5,000 to 10,000 human polymorphonuclear neubophls per~
have been added will be examinedo Leukocyte myeIoperoxirlase, a seconcI C8I delate
marker, is detected photometrically and may not be easily adaptable to a simpler
methodology. A third potential leukocyte marker is laetoferrin, for which a highly specific
antibody already is commerciaJly available. Control fecal specimens and SUSP8lISions, as
well as those to which varying numbers of human neutrophiIs (between 5,000 and
10,000 PMNslmnr, obtained by FICOII-Hypaque separation) have been added. wiI be
assayed for lactoferrin by radial immunocfdfusion. The laboratory wiH then obtain aJiquots
of fecal specimens in the dinic for further testing and/or correlation with microscopic and
stool culture results.

Significance

On a global scale, diarrheal diseases constiMe a major calise of morbidity and mortality.
second only to ARt Most illnesses are of a noninllammatory type and are thus
appropriately treated by oral rehydration therapy. However, a subset of illnnses. those of
an inllammatory type, may warrant further diagnostic and therapeutic inIeMlntion. lndis­
criminate cullure or treatment is both eostIy and inappropriate. A simple exMliIl8Iion for
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fecal leukocytes couJd greatly help to discriminate inllammatory from noninIIarnmatar
diarrheal illnesses. Detection of fecal leukocytes is not dillicult. provided one has a Ight
miaoscope and a trained microscopist. If a simpler method. perhaps analogous 10 the
dipstick method for detecting urinary leukocytes. were available as a sa_I Ii '9 test for
inflammatory diarrhea. much wider application could certainly be envisioned. It is expected
that the cost-benefit analysis of selected stool cultures for inlBnmatory pad IOQ8ilS such as
Shigella. Salmonella. and Campylobaeter jejuni would also be impro"ed by COlIJ*1g 10
such a screening test.

Progress to Date

The leukocyte esterase and rnyeIoperoxidase markers are no longer being investigated
because they must be used in a calorimetric testing format

The P.I.• however. has successfully developed a latex bead assay with anti-Iaetofeliil
monoclonal antibody. This assay can detect leukocytes even after sample lehigelation and
freezing. A handful of specimens (with and without spiked leukocytes) were tested and
two cases of salmonellosis were identified. Titers of samples from inflammatory diarrheas
were as high as 1/128. Persons infected with C. diffieile seaelii'9 toxin were det8cted as
positive. the ones with the highest toxin titers. intereslii '9'1. teI:ded not to have fecal
leucocytes present (complete lysis by toxin?). Fecal samples obtained from dildlen with
diarrhea in northeastern Brazil were tested by the latex agglutination melhod. Speci:118I1S

from 16 of 17 children with inflammatory diarrhea (1-5 or more leukocytes per rr.....sGope
high power field) were positive. This may be compared with only 3 of 12 &peCillens from
children with diarrhea with less than 1 leukocyte per HPF. and 0 of 7 specini811S from
normal children. Therefore, results are encouraging for the first test on clinical specill8llS;
however, the 25% positives in leukocyte-poor fecal samples will have to be adchssed and
resolved. As an additional application. the P.I. will test cervical samples with the assay 10
determine its utility with specimens obtained from Dr. Michael Rein of the University of
Virginia.

Funding Amount

Period

Total: $ 14.957

May 1, 1988 - April 30. 1990
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•

•

•

•

T1Ue

Number

P.I.

Institution

Status

Objectives

A Clinical FIElId Trial of a
Nucleic Acid Probe for the
Detection of Shigella
Infections

89100226

Richard Oberhelman, M.D.

The Johns Hopkins
University/Depar1ment of
Intemational Heahh

Active

•

•

•

•

,

To determine the utility of a nonisOtopic oligonucleotide probe and to detemli18 speciIicily
of the probe using a blot method to detect Shigella in growth-amplified stool speci.61S.
This win take place in a clinical field study in Uma, Peru, a location of an endemic PDP'".
00n of adults and children over 12 months of age. Stool culture wiI be used to con..e
the accuracy of the probe method. If successful, the blot hybridization melIlOd wiI be
used to detect Shigella in direct stool specimens.

Significance

Shigella spp. have long been recognized as important enteropathogens causing
inflammatory diarrhea in infants and chilclren. While Shigella infections in the de\raloped
world are characterized as brief and easily treated with antibiotics. the picture is dIf&'8Ilt in
the developing world where the disease is more chronic and is associatecI with
malnutrition. Shigella can produce a significant IeYel of mortally. Rapid diagnosis Mel
treatment, where possible, is instrumeiltal in preventing compticaliOi'ls. Rapid diagilcsis is
also essential to distinguish Shigella from other enteropathogens such as Campylobecler
for differential diagnosis. At present, the only readily avaBabIe method for detection of
Shigella is stool culture, which requires fresh specimens for maximal recovery of
organisms. Nucleic acid probes, however, may have an acIvantage where the interval
between sampling and assay is less critical. Nucleic acid probes have recently been
developed to detect specific sequences within the invasion plasmid antigens ipa A, B. and
C. When used with nonradioactive markers, these probes should facilitate rapid field diag­
nosis of Shigella, and detect nonviable organisms which woulcl be missed by stool cullin.
The probe method will have use for incfrvidual diagnosis of biJection and as an
epidemiological tool.



t

t

t

t

DIIITech~••ment SunIl...,
Richard Oberhalm8n, M.D. Page 2

Progress to Date

In the first half of the study, ipa C and ipa H probes wiI be tested and assay oonditioIlS
optimized. Growth amplification conditions indicate that 6 hours to overrigllt is opIimaI,
and that ipa H probe substrate incubation can be as short as 2 hours. Prelilli l8rY resuIIs
indicate that the ipa H is the better of the two probes, demCIIiSbatilQ good spec:ificily .-Id
sensitivity and allowing a relatively fast culture amplific:ation and assay deveIopmet It time.
Data indicate that the assay may be performed within a 24 hour pel iod. The second half
of the study will test the optimized method on a larger population base. The P.I. has
travellecI to Peru to train personnel and initiate the studieS.

•
Funding Amount

Period

Total: $ 50,000

July 15. 1989 - september 15, 1990

•

•

•

•

t

Tlmeline for Development

FoIItUerY 19, 1990
1lS012l1OV
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TItle Diagnosis of Pathogenic
E. histolytica IrrJectioil by
Detection of Anti-Iectin
Antibodies in Serum and
Adherence Lectin Antigen in
Feces LJ-W-W

•

•

•

Number

P.I.

Institution

Status

Objectives

860700143

Jonathan I. Ravdin. M.D.

University of Virginia School
of Medicine

Active

...­.--- e-.._ '. s __-- ----- --

t

t

•

t

•

To develop an EUSA for E. histolytica in stool specimens and liver abscess mal8iiBI end to
evaluate the utility of the Gal/GaiNAc lectin binding protein for distinguishing betu8en
virulent and avirulent strains of E. histolytica.

Significance

E. histolytica infection is prevalent in the developing world and is the third Iee:. '9 pal EB'Iie
cause of death worldwide. At present. there is no available rapid diagnostic method for
examination of stool which does not require expert microscopy ulilzi '9 morphologic
criteria. EUSA metl iOds of detection which have been cJesca ibed in the 1itera1Ln have
suffered from inabifrty to discriminate virulent from avirulent strains of E. histolytica end from
poor reactivity toward cyst forms (found in stool) of the 01 gallism.

Progress to o.te

Monoclonal antibodies and two rabbit antisera to the Iectin-binding Plotein (mw >400,(00)
were produced. Using a pool of four monoctonals as capture and a rabbit antisenJm as
the detection reagent, good assay sensitivity was obtained. but cross-reactivity and tigh
nonspecific binding was a significant problem. To solve this problem the P.I. has used two
of the monoclonals as capture and the other two as signal. The P.lo first developed a RIA
system to optimjze the assay and has now labelled his antibodies with alkaline
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phosphatase to produce an EIA. The EIA version remains very sensitive. and stool does
not interfere with the immunoassay. The P.I. wiH soon start to test a.icaI speciiiells and
will also test serum samples from patients with hepatic amebiasis. This all1'1OIlOCIonaI
antibody approach is very likely to be successful.

Results of the serological assay for anti-adIWence lectin 81ltibodiBS have been
encouraging. In a blinded test of 253 speciiieils from SouIh Africa, sera were dlll"M"
1:1,000 and tested by plate EUSA against purified aetherellce lectin. The res. irdc81e a
high assay sensitivity (99%) in patients with amebic liver abcesses or patllOgWIic. amebic
intestinal infection. However. 25% of sera from patients with nonpathogenic. amebic
intestinal infections or which were culture-negative for E. hystoIyticlJ were also above the
cutoff and considered positive. Interestingly. none of 69 sera from North AmericaIS wiIh
other parasitic diseases or from healthy control subjects were positive, IeadiIlQ to the
hypothesis that the "false positive" group represented those patiet Its with iii llibody to
previous invasive amebic infections. To address this concern. the P.I. wiI evaluate the use
of a salivary IgA test for determination of specific anti-E. hysrolyfica 8111ixxJy. since there is
evidence that the IgA response is of short duration. The P.I. has also optimized a dot
immunobinding dipstick immunoassay using protein A-coIIoidaI gold as signal. This assay
was originally developed by PATH for an HIV·1 test and wiD be assessed. first on the 253
South African specimens and subsequently in the field in parallel with the EUSA rrl8lllOd.

I

Funding Amount

Period

Year 1: $ 58.130
Year 2: $ 29.386
Year 3: $ 45.043
Total: $132,559

August 1. 1987 - September 26. 1990

•

•

Timellne for Development
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Tide

•
Number

P.I.

• Institution

Status

•
Objectives

Development of Vi
Monoclonal Antibodies for
the Diagnosis of Typhoid
Fever

870600196

Suttipant Sarasombath, M.D.

Mahiclol University, Bangkok

Active

...­.--- e:a-aI...... '. IIC-- ----- --

To develop a panel of mouse monoclonal antibodies (MAbs) specific to Vi capsular
• polysaccharide antigen of S. typhi and to deYeIop an immunoassay(s) capable of ddetectiBlBctir1·IQID

the Vi antigen in dinicaJ specimens.

Significance

• Typhoid fever is endemic and poses serious public health problems in many delteloping
countries. Laboratory diagnosis of this disease by the WICIaJ test is made too late to be of
any value in patient care, whHe blood culture is notoriOUSly insensitive. Urine rep! ese lIS an
attractive fluid to assay because it can be obtained in large quantity through noninvasive

• methods. Vi antigen is known to be excreted in urine.

Progress to Date

• Acetone-kHled, dried bacteria were eXb ae:ted with 0.85% NaC!. and the supernatant
extracted with ethanol and CetavIon. The yield of Vi prepared in this way from S. typhi
was 60 ug/3 9 dry weight of bacteria and 1 mg/4 9 from C. freundii. These preps were
used to immunize mice. After several fusions, the P.J. has cloned and stabi6zed se>eeraJ
monoclonal antibodies which react with S. typhi and C. freundii Vi antigen. With use of

• selected MAbs, the P.J. has developed a double-sandwich EUSA for Vi antigen, which was
capable of detecting as little as 0.5 microgm/ml. In addition to the EUSA method. the
sensitivity was increased to 0.05 microgm/ml by means of a co-agglutination mellicxJ using
a single MAb, 8A2H9. The agglutination method was tested on five frozen urine specimens
from which S. typhi was recovered by hemoculture. Three of the urines were positive;

•
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• however, frozen urines are not the best to use, as freeze-thaw cycles have been shown to
result in a decrease in sensitivity in spiked specimens. The initial effort to produce a co­
agglutination reagent is therefore promising. The P.I. would like to COiilillue her studies to
evaluate the agglutination method to detect Vi with fresh specimens, using hemocuIt1n
and the WidaJ tests for comparative purposes. The P.I. has recently received Year II

• support

•
Funding Amount

Period

Year 1: $ 64,703
Year 2: $ 30,054
Total: $ 94,757

January 1, 1988 - september 26, 1990

• TImeline for Development

•

•

I

I

I F_ry 19, 1990
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•

•
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Title

Number

P.I.

Institution

Status

Objectives

Non-Radioactive
Ultrasensitive Detection of
Amplified P. vivax and
P. faJciparum Genes

860500061

W. John Martin, M.D.• Ph.D.

Ptofessional Staff
Association, University of
Southern California

Active

It

•

It

It

•

•

To apply a recently developed technique (selective gene amplification via poIymeI aSB chain
reaction) for selectively amplifying a specific nucleotide sequence to the deI8ctioIl of the
circumsporozoite (CS) genes of P. vivax and P. faJci(NJIUm. In this med lOCI. synthetic olga­
nucleotide primers are annealed upstream and c:townstream of the region to be 811pified.
Multiple cycles of primer annealing, synthesis, and meItir IQ are conducted. I'8SlJting in the
selective expansion of the sequence flanked by the pt illl8l'S. If biolinyIated dNTPs are
used, the expanded sequences will be detectable using avidin-biotinJenzyme.

Significance

Microscopic diagnosis of malaria is tedious and time-eonSUTIing when large numbelS of
samples must be examined. Existing DNA hybridization lTJ8tIlOds are insuIIicientIy SBIISiIMt
to replace microscopy. The abov8-described method can amplify a sBIBCted seq...,c_
2OO,()()()'foId in one hour or less. In ack:lilion to its potential for malaria diagllOSis. this
method should be broadly applicable to diagnosis of a variety of pad IOQ8IlS. The rrmetllAttlOCllIV'I
is applicable to epidemiological surveiUance and vaccine studies and has the potential to
identify pyrimethamine and chloroquine resistance in isolates of faIciparum maRia.
Because of its extreme sensitivity, the PCR method wiI have less applicatiOn for ptnririll"ll."y
diagnosis of malarial infection unless a reliable method is devised for qualltitalioo of
organisms, since the majority of individuals in an endemic area wiI harbor parasites.
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progress to Date

Dlxing Year I, the limit of detection for this method was shown to be 8ppl0llimately 20-30
parasites per microliter of hlrected blood. The feasibility of amplifying both P. vivu and
P. fBJciparum sequences from the CS gene in the same spacinen was also demoll&bated
since different sized probes can be used, then idetltilied on gels. In Yeer II. a l1ClIisilllCJPc
version of the assay based on the uptake of biotinyIated nucIeotides was del8laped for
CMV, which can be directly applied for malaria. Further procecUaI improverrlElitls
comprised the following: (1) use of a thermostable polymerase, (2) simpIIied hanclillg and
dUutian steps for bIoocI specin18flS, (3) increased accuracy and retiabiIity of the teet.-,jque
to eliminate faIse-positive reactions, (4) considerable inaease in the sensitivily of the PeR
assay, and (5) use of an inexpensive instrument for automating the mare 1abor-illeilSNe
steps of the assay. Most recently, primer sets have been identified which are specific for
the falciparum dihydrofolate reduClaSe gene, the falciparum multidrug resistance-reIa
gene. This finding is exciting, since it will allow the rapid, direct _til IQ for drug-resisla'1t
strains of maJaria in individual patients. FJeld studies will be designed for evalllatian of
PCR technology in Guatemala in mid- to late 1990 with emphasis on use of nonisolopic
methods for speciation of isolates and detection of drug-resistant &bains.

•

•

Funding Amount

Period

Year 1: $ 44,986
Year 2: $145,960
Total: $190,946

November 1, 1986 - April 30, 1990

•

•

•

•

Tlmellne for Development

FeIlI'uory 19, 1990
1lS01301V
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Status Active

t

•

It

•

TItle

Number

P.I.

Institution

Detection of Malaria Parasites
Using Enzyme-Unked
SYi III teIic DNA Probes

861100160

Gerald Mclaughlin. Ph.D.

University of Illinois

It

It

It

•

It

Objectives

To develop simplified. field-suitable methods of detec:Iing maJariaI DNA using an~
labeled synthetic oligonucleotide probe to lepelilive genomic sequences of P. feJcipetum.

Significance

FaJciparum malaria is a major cause of morbidity and mortality in the deveIopi Ig world.
DNA probes represent an important new technology in the diagnosis of il1ledious disa8ses
and are particularly attractive whenever a large number of samples must be sauned.
Previous reports have shown that isotopicaJly labeled DNA probes can detect pal i 9hrias
as low as 0.0001% in a 1Q-mia'oliter blood sample. The present study wiI attempt to
simplify DNA hybridization methodology to render it more appropriate for field use.
Improvements include utiIizaIion of enzyme labels, use of a prop! ietay minicoUnn
developed by Molecular Biosysterns Inc. (San Diego, California) tor quantitative recovery of
parasite DNA from lysed whole blood, and development of sandwich formats for
hybridization.

Progress to D8te

A synthetic oligonucleotide probe, PFR1, to repeated DNA was directly labeled with alkaline
phosphatase. This probe, supplied by Molecular Biosysterns, Inc., was used to detect
target DNA in two types of assays: (1) an in situ hybridization assay using a bioIinyIaled
probe, and (2) by dot hybridization on nitrocellulose memhr8l18S. The P.I. has decided to
concentrate on development of the membrane dot blot hyhridization assay. since this
method is viewed as most applicable to high-volume testing tor epidemiolOgic SU'VB' ICe
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studies and public heaJth intervention measures in developing countries. while the in situ
method has not been verified as more time or cost efficient when compared to simple
microscopy.

For the in situ hybridization method. parasite nuc:Iei and cytoplasm could be clearly stai IIld
and are at least as sensitive as Giemsa staining and conventionallToiaiJSCOPY. P.....
morphology is SUlp1isingly well conserved with this method. This metllOd was reporl8d at
the ASTMH meeting in Washington. D.C.• in December 1988.

sample preparation for the dot-blot assay is straighlfotwan:l. requiing lysis of 30 iilUoIiI8ts
of peripheral blood in buffer. followed by trallsfeiiillg the specimen to a 96 wei mailold
where sample is aspirated through a nitrocellulose membrane. The membrane. COl lt8i ing
as many as 96 samples and COllbOIs. is then subjected to the nonisotopic p10be p1otoco1.
The assay method requires three hours or less to perform and couIcI detect a parasitemia
as low as 0.05%. A panel of blood smears from Africa, as well as laboIatoly tesmlg in 8

WHO biotechnology workshop in Geneva, and a workshop in Beijing. China. helped in
validation of the in situ method. The P.r. then evaluated his dot-blot assay in the desigll­
phase in The Gambia in late 1989 using funds he obtained from WHO. ResuIIs W8I8 very
good. and the assay proved robust enough to perform under a variety of field COl ICIlioi IS.

As a result of the field study. P.r. has fine tuned his assay. and assembly of 500 to 1.~
test kits has started in preparation for vaUdation-stage field trials in 88ily 1990.

PCR methods are also being developed using 21-base oIigomers from DNA iepetilive
sequences. as well as control rRNA pionws. These studies have been de empI aized in
1989. The rRNA primers produced a major and several minor bands. while the repetIWe
sequence primers gave single bands or smears of DNA.

Funding Amount

Period

Year 1: $ 45.660
Year 2: $254.023
Total: $299.683

July 1, 1987 - June 30. 1990
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TItle A Monoclonal Antibody
"Antigen capture" Assay for

W-W-WDiagnosis of Malaria

• Number 860700121 loll" ~.- ,... e IIG- -- ---P.I. Diane Wallace Taylor. Ph,D. -- -- --
• Institution Georgetown University ffi-rn_.

Status Active
~- ~"-

Objectives

To develop an immunoassay for the detection of blood stages of p, faJcipB1Um,

Significance

More than 1,5 biHion people live in maJarious areas of the world, Worldwide. an B ltil8l8d
250-300 miHion cases of malaria occur each year, In tropical Africa alone. an es1iil8l8d
160-200 miHion people are ir lfected annually and more than 1 million people die.
predominantly ",fa lIS and small children. Microscopic diagnosis requires teehi licaI skII and
is tedious and time-consuming. especially when large numbers of samples must be
examined. An improved method of diagnosis will also taciIitate wcx:iI18 trials,

progress to Date

Dr. Taylor has developed a panel of monoclonal antibodies which react with antigeI is of
P. falcipB1Um. One such antibody. designated 7H8. is dilec:ted at a heat-stable &llIigell
(Pf93) present in blood stages of all species of Plasmodium tested to date. including
rodent. human. and non-human primates. An antigen-caplure EIA developed and
optimized currently has a 75%-80% sensitivity and 100% specificity. Diluted senm is used
as specimen. an advantage over the use of lysed RBC. which has been shown to be
problematic. The 7H8 antigen was shown by the P.I. to be present in the urine of some.
but not all. experimentally infected mice. The biotin-labelled 7H8 MAb as well as other
candidate capture MAbs were tested in the DiaTech laboratory. The resUts of the P.I,
were essentially confirmed, From there. DiaTech arranged to have the assay de, sloped
and optimized further by AflSter Voller, A recent progiess report indicates that the epitope
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defined by MAb 7H8 is conformational in nature and may not be stable upon prolonged
storage of serum.

A second, histidilMHich antigen is designated PlHRP-2 and is lesbicled in expression to
P. fa/ciparum. A second EIA developed using anti-PlHRP-2 Mabs has been tested but
currently detects P. vivax·illfected specinlells in addition to P. faJciparum. Further work has
revealed that the PlHRP-2 aJ llibodies cross-react with several cxxt1pOil8l ItS in the serum of
normal as well as II Irected individuals. The malaria-specific antigen. how8ver. is ideillilied
by Western blot. While sensitivity and spedficity of a Westem blot assay are 8lCCBIBnt, the
method is. of course. inappropriate for cfl8gf1OSis outside the rBsearch laboialOiy.

As a Year III activity, the P.I. has generated poIycIonaI antisera as well as 28 MAbs which
bind high molecular weight (>200 kD) proteins in urine. and has therefore, unequivocaIy
demonstrated the presence of malarial protein antigens in urine. This may well be the
most promising assay system, since it will be a noninvasive method of teslillg. Allligells
have been detected in urine specimens from both Ghana and Thailand. More ~illlllS

have been requested and will be provided through aSMI. MAbs to at least 7 cliff.ent
epitopes have been produced. The MAbs produced will be further characterized for
epitope specificity and analyzed for development of a urine-based immunoassay.

Funding Amount

Period

Year 1: $ 67,599
Year 2: $ 84.858
Year 3: $ 34,496
Total: $186,953

March 1, 1986 • May 31. 1990

nmeHne for Development

A-r for Detection of ,(II-
........ Antigen In Urine J'.'
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TItle

Number

P.I.

Institution

Status

Objectives

Two-Site EUSA for the
Detection of Plasmodium
falciparum

870500180

Savanat Tharavanij, M.D.,
Ph.D.

Mahidol University, Bangkok

Active

1111_--- e- tIC-- ----- --
~- ~-

To develop a two-site EUSA for diagnosis of fak:iparum malaria: to assess sensilivity WId
specificity of the assay; and to apply this assay to detect Iow-grade Plasmodium
falciparum infections in patients with malaria.

Significance

More than 1.5 biUion people live in malarious areas of the world. Worldwide, an estillated
250-300 mUIion cases of malaria occur each year. In tropical Africa atone, an estill_d
160-200 million people are infected each year and more than 1 miIion people cIe.
predominanUy i111ai lIS and small children. Miaoscopic diagnosis requires ted .1icaI ski! WId
is tedious and time-consuming, especially when large numbers of samples must be
examined. An improved method of diagnosis wiU also facilitate vaccine trials,

Progress to Date

A hybrid cell line producing monoclonal antibodies to P. falciparum had been previously
developed by the P.I. This line, F2W22Cl, was found to be a low producer upon thawilg
and even after recloning, and the P.I. was not able to successfully reestablish this line. A
competitive EUSA approach, using poIycIonal rabbit serum for both capture and cIetection
to detect parasites in blood, is under development. Preliminary experiments indica!. that
the test method is feasible but presently requires improvement to be practicaJ. When
applied to dinical samples, the test sensitivity was 87% (cutoff: >10% inhibition) for 103
cases of falciparum malaria, and cross-reacted with 31 % of 29 cases of vivax malaria. and
0% of 39 heaJthy controls. level of parasitemia did not correlate well with EIA values.
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Although the competitive assay produced a fairly high set lSitivily, it stiI has the
shortcomings of being a two-day assay, has less than maximal sensitivity. aoss readS with
vivax malaria, and gives ftuctuating results with Iow-grade palasitemia. These shortcot.1i 19S
will be improved in Year II of this project. The P.I. will also take the oppor11dy to redollle
or reproduce an equivalent of the 22C1 monodonal aillibody with which he will rediNslop
the antigen capture immunoassay he originaJIy planned to develop as part of Year I goals.
In addition, the P.I. has agreed to supplement DiaTech elfOl1S in speciilen co.ection lni
will serve as a field testing laboratory for technologies developed in other DiaTech prcjeds.

Funding Amount

Period

Year 1: $ 14,960
Year 2: $ 37,011
Total: $ 51,971

January 1, 1988 - September 26, 1990

TImeline for Development

Februory 19. 1990
IISOl302V
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Number

Development of Malaria
Antigen EUSA

890800232 w-w-w
P.I. Alister VoDer, Ph.D., D.Se.

TIIr_.--- ~.__ ' •• IIC-- ----- --
•

•

Institution

Status

Objectives

Institute of ZOOlogy,
Zoological Society of London

Active

lhe P.I.'s laboratory has undertaken further development. optimizaoon, and vaJictati1Jn of the
monoclonal antibody EUSA assay for PfHRP-2 serum malarial antigen using the reaQellls
supplied by Dr. Diane W, Taylor, another DiaTech subgrantee. It is anticipated that a
diagnostic kit specific for P. falciparum will result from this effort.

Significance

More than 1,5 billion people live in maJarious areas of the world. Worldwide. an BSlinliled
250-300 million cases of malaria occur each year. In tropical Africa alone, an estinilled
160-200 million people are infected annually and more than 1 nilion peop4e die.
predominantly infants and small children. Microscopic cfl8Ql1OSis. the current staI-~vildai'-dd.

requires considerable technical skill and is tedious and tirne-eonsurnin, espedaly when
large numbers of samples must be examined. An improved method of diagnos's such as
a high-votume miaDlest EUSA method will hopefully improve these present diagllOStic
limitations.

Progress to Date

The transfer of reagents with diagnostic potential from a P.I. more illteresled in basic
research, to another P.I. more illleiested or more qualified for diagnostic kit dlNelopmellt is
new for DiaTech. This may allow for a more rapid development cycle, especially if a
technology does not have an identified commercial potential, yet can be applied to PI tiic
health problems of the developing world. If successful, DiaTech may dedde to solicit more
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.piggyback" projects as technologies move from the labOratOry bench and through the
development pipeline.

The reagents. test protocols. preliminary data, and I efat at ICe mat8IiaIs were trallSffWl'8d to
the P.I.'s laboratory in the latter part of 1989. Testiilg on refet enc:e specimens iroitialy
revealed a high faIse-positive and significant taJse-negative rate. Fortunately. Dr. Taylor
provided other MAbs. which were used to prepare conjugates for eva'! 'CIIion with one
another in a checkerboard manner. The results reveaJed that several corrti'Cllions of
MAbs used for capture and signal were much better than the original system. In particular.
1E1 used as capture and 2G12 for signal gave very high positive and low negaIMt values.
Further development and optimization of this MAb pair and teslillQ on a more ext8IlSive
panel of specimens is now under way.

Funding Amount

Period

Total: $ 29.500

September 1, 1989 - August 1, 1990

t
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,

Tlmellne for Development

Februory 19. 1990
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TItle

Number

P.1.

Institution

Status

Objectives

Development of an EUSA to
Monitor Quinine Levels in
Malarious Patients

860300049

Alister Voller. Ph.D•• D.Se.

Institute of Zoology.
Zoological Society of London

Completed

lilI_--- c.:..aI...... '... tIC-- ----- --
-- ~.....

It

To develop an inhibition immunoassay for quinine in serum and plasma.

Significance

In parts of the world where chloroquine resistance is widespread. quinine is often used to
treat faIciparum malaria. Quinine has a narrow therapeutic window; thus. the abiIily to
monitor plasma drug levels is important to patient management. This assay may also be
useful as an indirect measure of the emergence of drug-resistant sbsins by 8l1abli1g
distinction between treatment failures due to poor compliance or poor absorption Inf
failures due to true breakthrough ir ,rection.

Progress to Date

Antiserum to quinine was raised in rabbits. purified. and labeled with HAP. Polyvinyl
chloride microtiter plates were coated with a conjugate of quinine/TBG and tested in an
inhibition EUSA with artificially reconstituted plasma samples. As presently conligl.I"ed. the
assay requires approximately 3.5 hours to petform. A publication indicates that the assay
is sensitive and reproduable. A needed step in assay verification was supplied in
December 1989. when Dr. Karen Snowden of the Liverpool School of Tropical Mediane
requested quinine EUSA kits for a therapeutic study to be conducted in Malawi in earty
1990. The P.I. will work with Dr. Snowden to prepare and test the kits. The quinine assay
is also aJrI'entIy being used to test a new formulation of sugar coated quinine for
pediatrics. and is currently being evaluated on 200 patiet lIS in London.
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Total: $ 19,948

March 1, 1987 • February 29, 1988
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•
Provision of Assistance to
DiaTech Management and
Sample Collection

861100161

P.I.

Institution

TItle

Number

Supawat Chutivongse, M.D.

The Queen Saovabha
Memorial Institute of The Thai
Red Cross Society, Bangkok

Status Active

•

•

Objecllves

•
The purpose of this primary subagreernent is to set up the infrastructure for a team of
technical and fieId-experienc advisors in a developing world site. The QSMI is an ideal
fieIcI test center for diagnostic technologies.

Slgnlftcance

The OSMI team has conducted many activities in the early stages of DiaTech. Their
involvement wiD be even more significant later in DiaTech when tech lOIogies are reedy to
be fieIcI tested and finally transferred to the developing world. During that phase of
DiaTech, aSMI can serve as a model program for teehnoIogy bailsfel" as well as a regional
center for this activity.

Progress to Date

Ouring the first two years of the subagreement, the QSMI team has served as adwiscls to
the DiaTech Technical Director on many ocx:asions through participation in workshops,
r8\liew of proposals, idei ililication of needs, resources, and priorities from the developing
world perspective. As a biological resource to DiaTech. they are continuing studies on site
and in the field, including: (1) the evaluation of the Quantitative BufJy Coat instnment with
a new LN microscope objective developed for resource-poor environments by Bectoi i

Dickinson, (2) continued testing of a pre-production model ArIel hemogIobinomete. (3)
evaluation of a biochemistry kit and compact, battery-operated centrifuge for field use. and
(4) continued collection of biological samples for the Biological Resources Bank.

",
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Funding Amount

Period

Year 1: $ 76,690
Year 2: $ 81,040
Year 3: $ 69,640
Total: $227,370

April 1, 1987 - May 31, 1990

DleTech s.'-••_It SummIIIy
SupIIWIIt ChutIvongse, M.D. Page 2

Tlmellne for Development

Febnary 19. 1990
1IS01306V
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Number

P.I.

Institution

Status

Development of a Direct­
Reading Hemoglobinorneler

861000156

Richard H. Curtis. Ph.D.

ArteI. Inc.

Active

Objecllves

To develop a direct-reading. hand-held or portable hemogIobinometei for field use.
UndHuted whole blood will be hemolyzed and measured photomeb icaIy in a short path
length cuvette. The reading will be displayed eleCbonically in grams per deGiillllr.

Slgnlftcance

Hemoglobin is one of the most frequently performed IaboralOry tesIS in the dfNelcpi IQ

world. Determination of hemoglobin concentration is especially relevant in fak~
malaria-endemic areas. in which severe anemia, especially in children. is a frequent
consequence. A WHO meeting on appropriate laboratory ted Ii IOIogies atleilded by the
Technical Director concluded that a Iow-cost, accurate hemoglobinometel was a _1lIbJe
and needed diagnostic tool for use in primary health care in the dev8Ioping world.

Progless to Date

A prototype instrument has been developed and was first tested for clinical efIicac:y at the
Maine Medical Center. Initial results indicated that the accuracy of the device tel witt*t 5"
of the standard method of determination. an acceptable margin of error. DiaTech took
delivery of two prototype devices in December 1988. These were evaIualed in both the
DiaTech laboratory and at Johns Hopkins. Both evaluations colllimied that the de.ice~
vides acceptable accuracy and is easy to use. A field trial was then conducted by the
aSMVThai Red Cross Society at a refugee camp near the Thai-Cambodian bolder. The
device performed very well until the battery recharger rnaIfunclioned. a short in the
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D1aTec:h Subagreement SunlIMI,
RIchard H. Curtis, Ph.D. Page 2

electrical system developecl, and the cuvettes became unusable. The de\ice was then
returned to Artel for inspection.

Phase II funding was recently approved for development of a P1eproduction model.
Approximately 20 devices are to be manufactured with updated software, ciraJiIry, and a
sturdy case construction more appropriate for sustained field use. Distribution of pre­
production stage devices to a variety of field sites, including A.I.D. missioils and WHO
regional offices, is planned. This will allow more complete assBSsment of the appIcalioil of
the hemoglobinometer, and will allow DiaTech to reach a decision reg&ldillg its fuI produc­
tion. Concerns remain regarding providing a standard for caJibc aIion and producing an
injection mold which will produce a supply of accurate, inexpensive cuvettes. Becao1M

tolerances for cuvettes must be precise, they are currently hand-made, which is Iabolious
and obviously not cost-effective. The budget for Vear II Includes $11,4n to finance the
production of a precision injection mold, for the cuvette.

Funding Amount Vear 1:
Vear 2:
Total:

$ 36,719
$117,716
$154,435

• Period May 1, 1987 - September 26, 1990

11mellne for Development

Fellruory 19. 1990
llSOl274V
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TItle

Number

P.I.

Institution

Provision of Technical
Assistance to Management
and Laboratory Resources
for the DiaTech Program

860900001

Noel R. Rose, M.D., Ph.D.

The Johns Hopkins
University School of Hygiene
and Public Health

Objectives

The goal of the primary subagreement arranged with The Johns Hopkins UniYenlily (JHU)
is for the JHU team to provide technical advisory assistance and IaboiatOI Yresources to
the DiaTech project. The team of consultants includes experts in au the idelililied P1iorily
disease areas who also have knowledge of diagnostic capabilities and resources.., 3B!je
in the developed and developing world.

Slgnlficence

The primary sUbagreement expands the technical capabilities and resources of the DiaTech
project.

Progress to Dille

In the first three years, the JHU team participated in the DiaTech progian in mostfy M
advisory role, reviewing proposals, monitoring progress of ongoilQ subagteemelllS,
participating in site visits of DiaTech subgrantees, participating in DiaTech workshops,
publicizing the DiaTech program, assessing resources and needs in diagnoslics
technologies, and establishing collaborative relalionShips with field expertS in the developing
world. The role played by JHU experts in this arena is becoming inaeasi IQIy more active
as the DiaTech technologies are moved out of the laboratory and into lieId testilQ
situations. Another area of activity tor JHU was the estabflShment of the Biological Rnour­
ces Bank and collection, maintenance, and distribution of reagents and speciliells. JHU
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laboratory resources are available to DiaTech for the stages of the PfOQiam when tech­
nologies need to be tested and evaluated.

Fourth and fifth year activities in addition to those desCJibed above include or included:
(1) evaluation ofa test for E. hystolytica in Egypt. (2) labOIatOiY evahlation of the ArteI
hemoglobinometer. (3) development of a co-aggIutinatio 11.lhod for aJIIur&-accsls:aI8d
deteclion of Vibrio ahaletae and planning for validation-Slage field tesli Ig of the melhod.
(4) review of existing commercial tests for ARI and selection of the most robust tests for
field testing. (5) assembly of a proficiency panel of mycobacterial and ma's iaI speci:l8liS
for testing by DiaTech sUbgrantees. and (6) provision of a stanclardized. high-quaIily
source of Staphylococcus auteUs Cowan strain A for development of co-aggIutinatio tests
for projects within the DiaTech program.

The DiaTech program has also approved subagleerrtelllS submitted by coIaboiators of
JHU consultants. For example. a coUaborator of Brad 5ack. Richard Oberhelman. is
assessing the utility of an oligonucleotide probe for delectioo of Shigella in a field test in
Peru; Nils Carlin, a collaborator of David 5ack. has recently been approved to develop a
rapid immunoassay for deteclion of Shigella antigen, which. if successful. he i:Iei:cls to
field test at a Native American reservation in Arizona.

Funding Amount

Period

Year 1-3: $232.086
Year 4-5: $149.498
Total: $381,576

OcIober 1. 1986 - September 26. 1990

Timeline for Development

Cholera TlISI/S8ck

February 19. 1990
IlSOt305V
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TItle

Number

P.1.

Institution

Status

Objectives

Monoclonal Antibodies for the Diagnosis of Parainfluenza VIrUS
Infections

860300047

Lany J. Anderson. M.D.

Centers for Disease ControVAtianta

Completed

To develop and characterize monoclonal antibOdies (MAbs) against parainIIuenza viruses 1.
2. 3. and 4. To determine their suitability in indirect immunofluorescence assays (IFA).
enzyme-linked immunosorbent assays (EUSA). immunoblots. and time resolved
f1uoroimmunoassays (TRFIA).

Significance

Prompt and specific diagnosis of viral infections is increasingly more important as 8dv81C8S
in viral therapy are made. Conventional methods for isOlation of many viruses are time­
consuming and require skiDs and facilities that are not routinely available in deooelopiug
countries.

progress to Date

To date. Dr. Anderson has completed fusions to yield antibodies to parainIIuenza virus
types 1. 2, and 3 (P1. P2, and P3). As a result of these fusions. 12 MAbs have been
developed against P2, 27 against P3. and 13 against P1. SeveraJ of the P2 MAbs llIAlB..
to be type-specific and broadly reactive by immunofluor8SC8l108. These MAbs have been
evaJuated in a time-resolved fIuoroimmunoassay and in a biotin/avidin-an lfJIilied ElISA. In
these initial tests. they reacted broadly and specificaJIy for the respective paraIIu serotypes.
The initial set of P1 and P3 MAbs were not type-specific by IFA, and could be combined
with the P2 MAbs to produce an IFA test which would r8COQlUze P1-P3 without identifying
the virus type. These antibody reagents win be useful epidemiologic tools. but the assays
being evaluated are too complex for developing world use. The P.I.'s request for addiIionaI
funding to develop simpler EIA and IFA assays emphasizing RSVand parafIu has been
approved (see project number 88020(210). EIA tests for influenza have been fomd to
lack in sensitivity.



Funding Amount

Period

Februory 19. 1990
1IS01265v

Dl8Tech Subegleement Summery
Lany J. Anderson. M.D. Page 2

Total: $ 30.962 (funded by PASA)

September 1. 1987 - August 31. 1988
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TItle

Number

P.1.

Institution

Status

ObJectl....

Development of Monoclonal Antibodies to Pnet.mococaIS

860700085

M"lChaei A. Apicella, M.D.

The Research Foundation of the State University of New York

Completed

t
To develop monoclonal antibodies to pneumococcal serotypes 1, 2. 4. 5. 6. 14, and 19.

Significance

Acute respiratory disease due to pneurnoc;:occllS is a major eat JS8 of chiIchxxi morbicIly
t and mortality in the developing world. Recent studies indicate that Streptococcus

pneumoniae capsular serotypes 1, 2. 5, 6. and 7 account for 66% of the serotypes causing
pneumococcal disease in central Africa. In Goroka. Papua New Guinea, H. inlluenzae.
S. pneumoniae, or both were isolated from blood or lung aspirates of over half the c:tttien
with pneumonia. Interest has been heightened by the potential for pr8Irention of pneum0­

coccal and hemophilus disease with vaccination. To appropriately apply a vacx:iue.
methods must be improved to rapidly define the nature and serological type of the
pathogen causing respiratory disease and to more rapidly and accurately diagnose
hemophilus and pneumococcal respiratory infection in populations in remote areas 1hiB
project will develop monoclonal antibody reagents to the capsl dar antigens of the common

t pneumococcal serotypes which would be utilized in such an immunoassay.

progress to Date

t Pneumococcal polysaccharide was obtained as a gift from PhIlP Vella of Merck Research
and used to immunize mice. Using standard fusion techniques. the P.I. reports that he has
been successful in producing MAb donas specific to types 5. 6. and 18. These represent
three of six serotypes the P.I. had originally contracted to make. The P.I.·s request for
second year funding has been rejected at the recommendation of the TAG. Since this

t subagreement was completed, the P.I. sent a quantity of MAb to types 5. 6. and 18 in
ascites to PATH/DiaTech. These MAbs have been evaluated in Dr. Richard FackIIm's
laboratory at the CDC in January 1990. Only type 5 was positive in the agglutination test
and the quell test. Type 6 and type 18 were negative on both tests. The P.I. also reports
a patented invention (No. 4.859.421). entitled "Disposable Antigen eonc.tbator and

I



D1aTech 5111l1l\1I ......... Sumln.-y
Michael A. ApIc:eIIe, M.D. Page 2

Detector," whiCh was developed and tested with the aid of DiaTech fmds. The deorice is
claimed as useful for antigen con<:eilbalion from specimen exbaet8. It is si•• to other
commercial immunoconcentrator devices. but. in addition. aft essential reageillS to perform
an assay are contained within the device.

Funding Amount

Period

Fellruory 19, 1990
1IS01267V

Total: $ 57,760

May 1. 1988 • April 30. 1989
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P.I.
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Objec:tlves

EUSA for Rapid Diagnosis of Influenza

860700075

J. Donald Coonrod, M.D.

University of KentuckylUniversity of Rocheslei

Completed

•

To evaluate and modify, as needed, a recently dlMlloped EUSA for diagnosis of inIIuenza
by detection of influenza core antigens in respiratory seaetions and in culture; and to
compare EUSA and culture for diagnostic efIicacy using nasopharyngeal seaelioi IS.

Significance

Prompt and specific diagnosis of viral infections is increasingly important as advaIlC8S in
viral therapy are made. Conventional methods for isolation of many viruses .. time­
consuming and require skills and facilities that are not routinely avai'able in de'4a1opi19
countries. Monoclonal antibodies to influenza antigens have been used to study inlIl*'Z8I

• epidemiology and antigenic drift, but their application to immunodiagnosis is just begi. _19.

•

•

•

•

Progress to Date

Using a solid phase (1/4 inch plastic bead) EUSA, inlluenzal core antigens can be
detected with acceptable sensitivity when cultured virus is used as specill8rl. The P.I. ha
used his own antibodies or those produced in the labal atory of Alan Kendal (CDC).
However, sensitivity with dinical specimens or virus-spiked normal nasal seaelioilS has
been much poorer. Preliminary studies suggest that this is due to inactivation of 811tige11

(core, matrix, and nucleoprotein) in nasal wash specimens. Healiilg specili811S to between
6O"C and 100"C for 5-30 minutes reduces the loss of activity, i.e., improves sensitivity.
Experiments with other viruses suggest that this inactivation may be a widespread
phenomenon. Brief acidification, followed by neutralization to disrupt immune complexes,
appears to improve detectability somewhat but has not improved sensitivity to where an
EUSA test would be useful. The P.I. has not succeeded in developing a sensitive EUSA
using antibodies to other virus epitopes, i.e., hemagglutinin. He now feels that u.e is
typically insufficient antigen in nasal secretions for an EUSA rnelhod to SI..-cceed. DFA,
although only about 75% sensitive compared to culture and a more subjective meIhod,
may be a better CUIture-indepenctent method.
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Funding Amount

Period

februory 19. 1990
MS012l16V

DIIITech~ss ....... .....,
J. DonIIId Coonrod. II.D. Page 2

Total: $ 24.934

January 1, 1988 - December 31, 1988
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I
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Feasibility Study: Advanced Agglutination Assay

860700095

Dean S. MDbrath, Ph.D.

Mnnesota Mining and Manufacturing Co. (3M)

Completed

To demonstrate feasibility of a novel color-endpoint agglutination assay for det8ction of the
I capsular polysaccharide of Streptococcus pneumoniae. Sensitivity and specificily wiI be

compared to a commercially available latex agglutination assay using artificiaIy IllCOlISIi­
tuted specimens.

I Significance

Agglutination assays offer many advantages for developing world use, incIucing sillplcity,
rapidity, and a comparatively long shelf life. However, they are typicaIy less sensitive than
enzyme-labeled immunoassays and are subjective in interpretation. The assay praposad

• by 3M uses a novel, colored, particulate support, suspended in a separation mediLm;
antibody· or antigen-mediated agglutination of the sensitized support results in color
separation. The 3M assay is thus easier to read than a conventional agglutination assay.
In addition, the reaction is reversible so the entire process can be repeated without the
need for additional sample.

•

•

•

•

Progress to Date

An agglutination assay using 3M's proprietary particulate Sllpport was demor IShated. the
sensitivity of which is reported to between 1 and 3 nglmL of pneumococcal CPS in urine.
While such a lower limit of deteetiOil is comparable to that reported for conventionaIlat8x­
based assays, the 3M assay takes longer to produce a result. The reported sensitivity
limits are unclear upon doser inspection of the progress report. To date, the P.I. has not
succeeded in demonstrating the color-separation in this model system. The TAG has
reviewed the final report and is pessimistic about the technology and the abiIty of the P.I.
to move it forward. The P.I. desires continued funding of this project. A cost-shar ing
agreement for overhead has been cflSCllSSed, but his study is arguably too risky be
extended as a formal proposal.
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Funding Amount

Period

f .....ry 19, 1990
IlSOl2I7V

Total: $ 11,560

June 1, 1987 - January 31. 1988

I*Tech SubagI....... SuInn*Y
Dean S. MllbtaU., Ph.D. Page 2
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P.I.

Institution

Statu.

Objectives

DeYeIopment of Immunoassays for Detection of Salmonella typhi and
Salmonella paratyphi A and B

860700134

Steven B. Binion, Ph.D.

Land O'Lakes, Inc.

Completed

•

•

To obtain and test individual colostrum samples for activity. To produce coIosbal whey
protein concentrates for further testing and use in immunoassay kit formulation. To IU"I

EUSA or coagglutination assays to demonstrate colostral aJ ltibodies specilic for S. typhi Vi
antigen and S. paratyphi.

Significance

PolyclonaJ antibodies are well-suited for use in a variety of immunoassay applcation•• their
usefulness being limited primarily by quantity and variability in responses of outbr8d

• animals. The use of immunized dairy cows for antibody production is well docunented in
literature and is attractive due to the large quantities of colostrum that can be obtairl8d
containing immunoglobulin concentrations of about 5% by weight.

• Progress to Date

Four cows were immunized with Vi antigen-positiv C. freundii bacteria but failed to
produce high titers of antibody. Two of the four cows responded with increasing serum
liters of 2-4X over backgrOUnd, but no antibody could be detected in colostrum or milk.

• The immunizing regimen used has been successful for other antigens. A possible reason
for this failure includes high dose tolerance of this particular carbohydrate antigen in
bovines. The P.I. wishes to continue his studies using purified Vi antigen to be obtainol:Jbli'r1II!ledld
from Myron Levine; however, the risk of failure seems high, and the cost-effectiveness over
conventional methods of immunization seems low.

•

•
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Funding Amount

Period

February 19. 1990
1lS01268V

Total: $ 21,224

January 1, 1988 - June 30. 1988

DlliTech Subagreement Sun... ,
Steven B. Binion, Ph.D. Page 2
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0'11 [ Ar88:~

Development of an Indium srlde Assay for the Rapid Detection of
Antigen or Antibody

860700142

C. Lynne Burek, Ph.D.

The Johns Hopkins University

Completed

• To develop an assay based on the indium slide principle for detection of 81ttibody to
S. typhi 0 antigens.

Significance

•
The indium slide assay is potentially rapid, simple, and visuaIy iltlelpietable. As such, it
should be applicable for use in field sites where trained personnel and equipmeI It ant often
unavailable.

Progress to Oat.

Indium Slide Immunoassay (151) protoeol developed:

• Upopolysaccharide antigen 5aJmoneila typhosa 0901 is coated onto sides folowed by
BSA (1 mg/ml), a masking agent. Stability of antigen is excellenl

• Sera are incubated. diluted 1:10 for one hour. then rinsed.

• Reaction is amplified by adding 50 mg/ml of anti-human IgG for 30 minutes.

• Optical density changes of 0.05 can be detected.

Pre/post-typhoid vaccine sera were used in a feasibility study. Results were ana/yZed
• qualitatively (spot intensity) and quantitatively (compared to EUSA). Weak sera were

detected. Good correlation was noted between the intensity of the spots on 1he side and
results of EUSA. The P.I. would like to test her assay in the field. A tesli Ig proc:eckn for
whole blood has also been developed. Remaining concerns include the lM1C8r1ain supply
of indium-coated plastic to construct dipsticks, their ultimate cost of production since they

•
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• are a specialty item, the relatively long assay time, stability of oomponei lis. and lack of a
meaningful assay system developed to date. A renewal of the project has been requested
but not initiated.

,

•

•

•

•

•

•

•

Funding Amount

Period

F_ry 19, 1990
_127OV

Total: $ 25,109

November 1. 1987 - April 30. 1988
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Disposable Diagnostic Device for E. coli Ei Ilei olOxi IS

870600191

Harvey B1B1ICWJein, Ph,D,

Genetic Diagnostics Corporation

Terminated

To prepare immunoreactive solid phase materials by covalent attaetment of STa-BSA
and/or purified LT to one or more membrane materials (nylon, actival8d paper,

• immunodyne, etc.). To prepare anti-STa or anti-LT monoclonal illillibody-alkaline
phosphatase conjugates via heterobifunctional coup6ng reag8iIIS, To titrate the assay
components above to generate maximally sensitive competitive ELISA ptotoeols fer STa
and LT in aqueous soIu1iorlS, To combine STa and LT solid phases and alilibody enzyme
conjugates into "11 port device" and single test rotary device being marUac::Ilnd by the

• Pall Corporation (Glen Cove, NY), To validate the assays on 200 to 300 cIiIicaI samplBS
(culture supernatants), To design device packaging and highly simplified user insIructions,

•
Significance

Although ETEC are probably the major bacterial cal iSe of infecIious diarrhea in the world.
diagnosis is of interest primarily from an epidemiOlogic viewpoint The assay to be
developed by GDC is of broad generic interest because it promises to be both siilple and
S8r1Sitive. LT and STa were chosen as models because the investigators have expeliellC8

with, and reagents, for them.

Progress to Date

The subagreement has been terminated, Monoclonal aillibody rBlIg8il1S ptepared in the
first phase of the study, mouse ascites and enzyme con,iugates. and a quantity of ptriied
toxin have been transferred to PATH for future studies, The P.I. had caRed DiaTech in
August 1988 to report that GDC was experiencing cash flow problems, had terminated their
research staff, and was no longer in the position to complete the rBsearch for which he

• had contracted. Dr, Herbert Platt, the CEO of GDC. confirmed that cash flow problems
existed and that no R&D operations remained, A quarterty PIOQiuss report was reqll8Sl8d
and received a few weeks later, This report was found to be garbled and Wlillen by
someone only vaguely familiar with the project. It indicated that work had been nlp&llll'lrfojlnrmmrllll8dllf
but was not of high quality. A site visit to Dr, Plait confirmed that GDC was not in a
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position to immediately resume R&D .....o\JI1S. HoW8V8l', Dr. PlaIt 8Qi aad to give DiaTech
access to purified antigen and monoclonal antibodies for continued test developm8l11.
DiaTech, with A.I.D. approval, contraelUally terminated the project as of Febnay 1, 1989.
At the time of termination, half of the original $92.365 grant had been disbursed.

•

•

•

•

I

•

t

Funding Amount

Period

Fellruory 19. 1990
1lS01269V

Total: $ 46,182

February 1, 1988 • January 31, 1989
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Feasibility Study: DNA Probe for Giardia lBmblia

870800202

Thomas D. EcIlnd, Ph.D.

Medical Colege of Pennsylvania

The first objective win be to identify several short nucleotide sequences present in Giardia
rRNA but absent from the host, norrnaI flora, and unrelated pathogens. 0Iig0nucIe0lide
probes targeted to these sequences have several advantages over IolIQ8l' Plebes: (1) the
desired level of specilicity can be easily COlIboiled; (2) probes can be chemicaIy synthe­
sized in large quantities at low cost, with the poleiltial for inc:orpoiati IQ a IlClrlisotq:lic IlIbeI
during synthesis; (3) the size differelltlal betvJ8en the rRNA target and the probe peuilils
separation by a variety of techniques; and (4) nonspecific binding is minimal. The second
objective wiD be to develop a protocol for Giardia rRNA extraelion from stool specimellS
which is rapid and simple, yet does not saaifice sensitivity or specificity. Initial studies
have employed a standard multi-step phenol extraction/ethanol precipilalion. New
procedures have been introduced which permit one-step solubilization and immobizalion
of sample (Bresser at aI., 1983) or solubilization and hybridization in the same solution
(Kohne, 1986). However, application of these procedures to stool specimens has not yet
been desa ibed.

Significance

G. lamb/ia is prevalent worldwide, wherever fecal contamination of drinkW1g water occurs,
and has been associated with ctvonic. protonged diarrhea and mala'?soiplion in ...'ildlen.
Current practice relies on microscopy for detecting cysts in stool specillMlflS and is known
to be relatively insensitive without multiple stool exams. A diagllOStic assay wi! be useful
primarily for epidemiological purposes. Apart from the relative value of improving diagllOSis
of G. Iamb/is illfectioo, the techllology embodied in this proposal is of illleiest in its own
right. Although hybridization assays are lypicaIly thought of as involving the detectioi I of
DNA targets by DNA probes, either the target or the probe can be replaced by RNA. The
present proposal utlTlzes rRNA, which is present in multiple copies per eel, as the target.
thereby leading to enhanced sensitivity.
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Progress to Date

About 1,200 nucIeoIicIes from the 3' encI, and an additiOIl8I 800 nJCIeotides from the S' end
of the 23S subunit of rRNA have been sequenced and the S8ql8lC8 COl'iPlWed to that of
six other groups of organisms. Based on this analysis, ttne candidate tagets went
identified and probes for these sequences sy, ,d i8Sized. More piobes wi be idei dified with
complete sequence analysis. Prior to completion of sequence analysis and plobe design,
the P.I. has been performing preliminary hybridizations with a 1.6 kbp resbictioo fnogiliem
which is specilic for Giardia RNA. However, when this probe was tested with spiked stool
samples, high backgrounds due to the high level of normal stool RNA went found. A
panel of stool specimens from i"fected and normal paIjei ItS was received from a
collaborator and were blotted against the 1.6 kbp probe. A range of pasitiII'es was
obtained, as well as a few negative results. The code for the samples has not been
broken. RNA probes for stools remain a considerable challenge due to the large amoLI1t
of RNA and RNAse normally found. The P.I. did not request follow on Ulding. In
addition, the TAG considers Giardia diagnostics to be of lower pliority.

•

•

•

•

•

•

Funding Amount

Period

F....." 19, 1990
1IS01ZII9V

Total: $ 15,000

February 1, 1988 - July 31, 1988
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0bIectives

Preparation of MonodonaI Antibodies for Detedion of EPEC

860700137

Myron M. Levine, M.D.

University of Maryland/Center for Vaccine Development

Completed

To purify the 94 kDa outer membrane protein encoded by the EAF plasii lid found in most
EPEC strains; to prepare monoclonal aJ ilibodies against the purified protein; and to
develop assays incorporating these reagents which wiD be useful for detecting EPEC in
clinical specimens.

• Significance

Enteropathogei lie E. coli (EPEC) have been shown conclusively to play an etidogk:: role in
human diarrhea. Numerous studies have shown them to be among the IeacII '" c:a III of
pediatric, bacterial diarrhea throughout the developing world, where they have a proptMlSitf
to cause persistent disease. EPEC are generally identilied by Q-serogrouping, which is a
resource-intensive procedure. A more reliable, but stiR resource-intens, method of
identifying EPEC is by the phenomenon of localized adherence. This property is l1l8"bed
by a 60 MDa plasmid, the EPEC adherence factor or EAF plasiilid, which encodes a
94 kDa outer membrane protein (OMP). Because this protein is expressed at the badeiial
cell surface, is antigenic, and is either identical or shares determinants across a VIWiety of
EPEC strains, identification of EPEC by immunodeteetion of this piolein is area" .... goal
which should gleatly simplify diagnosis of EPEC irlrections. Such an assay can be
expected to be useful for epidemiologic purposes and also in patient care, since ••'llilli:lic6;bi·rltit:·

therapy has been shown to be effective when administered early in the course of dsease.

Progress to Dllte

The 94 kDa OMP was purified by excision of stained bands from 50s-PAGE gels.
Because other, immunologically distinct bands co-miglate with the 94 kDa OMP, other
methods of purification have been used, including the use of longer gels, isoeledJic
focusing, and 2D-geI electrophoresis. A convaJescent serum from a patient with cIant1eBl
disease is the only reagent available for asslssing ptOQiess in puriIication tec::h.'Iiques
None of these methods has proven entirely satisfactorY to date, but sufficient matelial for
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immunization of mice has been obtained despite timilaliol1s. Sera from these mice ..
specifically reactive with the protein of interest and fusions were in ptUgiass. Rabbit
immunizations have also been undertaken using whole bact8I ia, but none of the I'IlSla'brIt
antisera has recognized the 94 kDa OMP. The final report for this Plojed has been
received. Second year funding was applied for; however. due to slow progi B5S Md a
strong research orientation (as opposed to development). the Plojed was given a low
priority for renewal.

•

•

•

Funding Amount

Period

F.......,. 16, 1990
~Z9lIV

Total: $ 57,104

May 1. 1987 - April 30, 1988
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CoIony-EUSA for Detection of Bacteria ProclJcing Shiga or Shiaa lite
Toxins

I

I

Number

Pol.

Institution

Status

Objectives

AJison D. O'Brien, Ph.D.

Hervy M. Jackson Foundation for the Advsllcement of MMar Y MerItD.
Uniformed Services University of the HeaIIh Sciences

Completed

To develop a coIony-blot EUSA fer SLT-II using monoclonal allixldies, a'ld to test the
feasibility of direct detection of toxi IS in stool.

Slgnlftcance

E. coli producing eIevalecl levels of Shiga-like toxin (SL1) I or II have been impIcaIed •
the cause of pediatric diarrhea, hemorrhagic colitis in adulls a'ld children. and henlOlytic
uremic syndrome in children. Currently. there is no assay which wiI permit deIridion in
stool wltures of SLT-producing E. coli (EHEC). Such an assay wiI be useful as WI
epidemiologic tool for evaluating the importance of EHEC as agerllS of dsease in the
developing work:I.

Prog..... to Date

During Year I. 5higa-like toxin II (SLT-II) was obtained from toxin-convertin phage~.
preparations and purified by ion exchange chromatography and chomaturocusing. The
purified material was used to immunize mice at sublethal doses. After toxokiIlg. 1te
toxoided material proved to be a better immunogen. A total of 10 hybrid celines. rnctille
with SLT-II by EUSA, were derived from two fusions. one each with glutaraldehyde tr8ated
toxin and with formaIdehyde-treated toxin. Antibody from five of 1te lines was neubalzir Ig
and all five recognized epitopes associated with 1te A subu'lit, as asssssed by
radioimmune precipitation (RIP). By coIony-EUSA, two of the monocIonaIs (11E10 a'ld
2E1) recognize SLT-II-producing E. coli. During Year II, additional fusions have been
successful in generating monoclonal 81ltibodies capable of recognizing the SLT-IJy•.a
variant toxin found in approximately 30% of SLT-II-produclng strains. and CUl8l111y ,,'sud
by the 81lliboclies in hand. A "cocktair' of monocIonaIs wiI then be formulated wt*:ti wiI
recognize au SLT-II-producing E. coli. In addition. use of a monocIorl8/ altlJOdy from
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• Nancy Sbockbine of the CDC which reacts with and neubaizes both SLT-U and SlT-IIv wiI
be tested in the colony EUSA developed. The prospects for direct det&c:tioo of toxin i'1
stool by use of simplified assays have yet to be assessed. Unrartunalely. data from the
field suggest that shiga-toxins do not seem to be a developing wortd disease. so foIow on
activities for diagnostic kit development seem uncertain at this time.

•

•

Funding Amount

Period

,.,.,.., I'. 1_
1lS0129l1Y

Year 1: $ 55,621
Year 2: $ 52,205
Total: $107,826

January 15, 1987 - March 31, 1989
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0', , I AnI&: DIantIIIlfTyptl

Detection of Enteropathogenic E. coli (EPEC) with the EPEC-Specific
Carbohydrate RtlCtiplOr

861000158

Gary K SchooInik. M.D.

Stanford University School of Medicine

Completed

• To develop a simplified assay for EPEC in stool using the observation made in the P.I.'s
laboratory that a beta-linked oligosaccharide from the urine of patieliis with GMt gangtio­
sidosis binds all tested EPEC strains. Synthetic oIigosaccharides wiD be derivatized and
covaJentIy bound to activated latex beads and to cellulose paper strips annealed to plastic
dipsticks, The specificity of the leceplOr-bound matrices for EPEC and EAEC wains wiI
be determined with diverse ETEC. EHEC. and BEC strains and with non-pathogenic
Escherichia coli commensals isolated from the stools of healthy volunteers. Stoot
inoculation studies will be performed in which serially diluted inocula of selscted EPEC and
EAEC strains wiD be introduced into liquified stools from normal volunteers. Each of the
test formats that perform well in the stool inoculum studies wi. be assessed with stools
submitted by patients presenting with diarrhea to the oral rehydraliOl'l treatmeo'lt tac:..ies in
the District II Health Center in Chiapas, Mexico.

Significance

Enteropathogenic E. coli (EPEC) have been shown conclusively to play an etiologic raIe in
human diarrhea Numerous studies have shown them to be among the leading callus of
pecflatric, bacterial diarrhea throughout the c:teveloping wortd where they have a piop9iilSity

to cause persistent disease. EPEC are generally identified by Q-serogrouping, which is a
resource-illl9l'lSive procedure. A more reliable, but stiR resource-ir Itei 1Sive, method of
identifying EPEC is by the phenomenon of localized adherence. Assays for EPEC can be
expecled to be useful primarily for epidemiologic purposes, but also in patient care. since
antibiotic therapy has been shown to be effective when &dIili Iist...-ed early in the ccuse of
disease.
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Prog..... to Oat.

The Pol. has developed and tested the DiaTech-sponsorecl EPEC assay in MlIllioo in an
area where the degree of infant mortality due to enteric disease was very high (apploxi­
mately 140 deaths per 1,000 live births). Unanticipated problems appe_ed during the fiekJ
trial phase of the study. FIrSt, other EPEC serotypes were idelilifl8d in addition to the
0111 which reacted with the test reagent. Unlike the 0111 serotype, no inhibition of
binding to HeLa cells was observed with the 0111 oligosaccharide, incica1i IQ that these
serotypes possessed a different receptor-adhesion system. This obviously rendered the
test reagent useless. Second, the number of EPEC strains isolated from children at the
Mexico field site was unexpectedly lOW; instead a different "diffuse adheI i w;j' E. coli was the
most common pathogen. Therefore, the Pol. indicated that the DiaTech-funded assay
appeared to be only second best when compared to a DNA probe assay. No foIow-on
funding for further test optimization or testing was requested.

•

Funding Amount

P.r/ocI

FebrUorY 19, 1990
1IS01299V

Total: $ 53,310

August 1, 1987 - July 31, 1988
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0' III Ar88: Dlall II/Typhc*l

Development of a FI8Id-SuitabIe Immunoassay fer the DeI&ctiuo, of
Salmonella Vi Antigen in Urine

860700104

Suraj B. Singh. Ph.D.

Dynamac Corporation

Terminated

Objectives

• To develop reagents and technology for the purification of Vi antigen of Salmonella fyphi
and specific antibody; and to standardIZe EUSA for Vi antigen delectiorl and c:Iet8nIW 18

optimum conditions for the test.

• SIgnificance

Typhoid fever ca' 'Sed by Salmonella typhi remains a major dinical and pubic heaIIh
problem in developing countries. It may occur throughout the yew in certain regions.
without a well-defined dinical syndrome, and is dillicult to diffelentiat8 from other dssElSes.

• Typhoid fever has a high morbidity, and complications are frequendy encountered in
untreated patients. The asymptomatic carrier state is common and remains a key Ink in
the epidemiology of this malady. Vi antigen of S. typhi is correlated with virulence and
immunogenicity of the organism and has been recognized as an important diagnostic
marker in dinical specimens. It has been shown that Vi antigen is coilsisleiltly present in

• urine of typhoid palieIllS and carriers.

Progress to Date

Vi antigen was purified from acetol Ie Idled C. freundii by enzymatic digestion. phase
separation, aJcohoI coneellbation. and celavaIon precipitatiOll aetXlidiug to published
methods. YI8Id from the initial preparations was very low (O.5rnglgm eels), but use of a
more mucoid strain has resulted in higher yields. Purified antigen gave a single
immunoprecipitin band in Ouchtertony double diffusion asseys. This antigen was found to

• be pyrogenic when used to immunize rabbits. presumably beca'!$A of lPS CXIIll80TIinai lis,
Additional rabbits were thus immunized with whole cell preparations of C. freundii, Aillti era
containing considerable titers of anti-Vi were obtained which could be used in EIA. These
antisera are contaminated with anti-LPS. which should not be a concem since this lPS
differs seroi0gicaliy from Salmonella, Rheumatoid factor-like activity obsenIed in labbit

t
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• antisera was removed by heat and high speed centrifugation. These rabbit a eli Bra await
evaluation. Since there has been a turnover of personnel at Dynamac and a low level of
interest in continuation of the project within the company, they have been notified that
DiaTech does not intend to pursue cIeveIopment of this project.

•

•

•

Funding Amount

Period

F.....ry 19. 1990
IlSOl3OOV

Total: $ 26,970

November 1, 1987 - september 30, 1988
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Development and Evaluation of DNA PIabe Tech Idogy for the
Diagnosis of Malaria in YoIw lteers

James B. Kaper, Ph.D.

University of Maryland/Center for Yaceil8 DewIoprnelit

Completed

• To evaluate three different radialabeIed DNA probes for P. falciparum and the opIilllMn
conditions for their use using reconstituted and spiked samples. AI fiII8 probes will then
be evaluated using blood samples obtained from experimentally it lrected voU1leers. AI
stages of infection, from pre-patient through treabiMlilt. wiD be examined and compared to
EUSA and microscopy (thick film).

Significance

Falciparum malaria is a major calISe of morbidity and mortaIily in the developing world.
DNA probes represent an important new technology in the diagnosis of itlfecticus disBBses
and are particularly attractive whenever a large nlMnber of samples must be sa S8ned.
Previous reports have shown that DNA probes can detect parasiternias as low as 0.0001%
in a 1o-micro1iter blood sample. This project will systematically compare cloned and
syr Id tetic probes at various stages of i1lrection and disease with each other and with ELISA
and microscopy.

Progress to Date

Three cloned probes to a twenty-one base pair repeated sequence, found in aM sbains of
P. falciparum examined to date. were evaluated in a dot hybridization assay on moeell.!­
lose. The probes were racfiolabeled by nick translation or random piillilig. Sample
preparation ranged from simple lysis. either in a proteinase KlSDSlEDTA buffer or in water.
foUowed by extraction in CsCl/fFAA. to a more oompIex pheliol extJacPion. AI ttvee
probes were capable of detecting a 1% parasitemia, but norte were capable of deIeCli '9
parasitemia in the challenge recipients, in whom parasitemia was as low as 0.002%. Speci­
ficity was acceptable with all but orte of the three probes. The time required to complete a
typical assay was approximately 48 hours, aIPhough actual hands-on time per sallple was
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only about 1 hour. Additional fundiltg for a second year of work _ not been sought b'f
the investigator.

t

•

,

•

t

,

t

Funding Amount

Period

, ....ry 19, 1990
1l$01303V

Total: $ 67,856

February 1, 1987 - July 31, 1988
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DeveIoprnent and Evaluation of an ELISA for the DetectiuI'1 of
P. falciparum II.fection in in vitro EryIhrocyte CuJtures and Cli icaI
Malaria Infection in VoIuIlleers

860700133

Genevieve A. Losonsky. M,D,

University of Maryland

Completecl

•
Objectives

To develop an EUSA for the detection of ring-stage antigens of P, fa/cipanJm using
monocJonal and poJycIonal antibodies provided by Dr. Robert Reese (Agourcn 1nstiIuI8,
San Diego. CAl, Preliminary data suggest that antibodies to the RESA a iIigen may be the
best choice, Initial experiments wiD utilize material from cuJbn; subsequent expeIinelilS
will utilize real patient samples from experimentally blfected volunteers.

Significance

More than 1,5 biUion people live in maJarious areas of the world. Worldwide. an ss!ill8l8d
250-300 million cases of rnaJaria occur each year, In tropical Africa alone. an eslinlll&d
160-200 million people are illfected annually and more than 1 mIion people de, predclmi­
nandy infants and small children. Microscopic diagnosis requires technical skiI and is
tedious and time-consuming, especially when large numbers of samples must be
examined, An improved method of diagnosis will also facilitate vaa:ine trials.

Progress to Date

Six monoclonal antibodies obtained from Dr, Reese and two poIycIonaI alliura direct8d at
various antigens, some of which are associated with the membrane of the illlected red eel
and some of which with the merozoite surface, have been evaJuated as the caplin
antibody in an indirect EUSA for the detection of ring-stage parasites. As antigen, 80S­
lysed red cells or freeze-thawed red eels have been used. CaplIn of paasite antigeIlS
was visualized by the addition of AolUs hyperimmune serum, foIIoMd by addition of
alkaline phosphatase-conjugated anti-AolUs 19, Of the eight allibodiss evaIll8t8d. the beet
recognized the RESA (P155) antigen and was capable of detecting paasil8lllia as low as
0,00015% in a three-hour assay. The anti-RESA 8111ibody also detecIS "dzed alligellS
that may be released from the red cell, suggesting that serum or whOle bloOd may be the
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• best specimen for analysis. However, this assay faiIecI to prodllC8 resUIs when c:ll1icaI
samples were used. A second monoclonal directed to the melozoite surface allligeil
(gp1851p83) gave variable results depending upon the passage tested. This IatI8r
antibody, and another to the p300 Ag, appear to pick up antigeIlS or ailligen fr&gi"iNllS in
the urine of experimentally ;••fected humans by EUSA, but Western blot a18Iysis was

• inconclusive.

The P.I. has submitted a second year work plan and budget; ho",ever, due to ilCOl s'sleo1t
Year I results and the uncertain supply of monoclonal antibodies from Dr. Reese. this
project has been given a low priority for further funding.

•

•

•

•

•

•

•

Funding Amount

Period

F....ry 19. 1990
1IS01304V

Total: $ 54,258

April 1, 1987 - March 31, 1988
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•
Objectives

Development of Dilution sensors for ORS 5oIutions

861000155

Gibert Pacey. Ph.D.

Miami University (Ohio)

Terminated

To develop a simple test to indicate when the cooceubation of sodilm (and. by ilhnuce.
• glucose and potassium) in rehydrated OAS exceeds safe 1imiIs.

Significance

• Diarrheal iOnesses are a major hea/Ih problem in the de....lcpiug wortd. TntabllWll is
usuaJly supportive in nature. i.e.• ftuids are given orally or intravenously to PANa. or
reverse dehydration. Sachets of oral rehydration salts are now avEDette in the dedMu..8IcptIlnrlirllQlI'lI
world and have been shown to be an elfediW meltllS of ftuid rapIacement wha1 prcperIy
used. A simple test is needed which can be used by viIage health care worka. to EUESS

• whether or not sodium levels are within safe Hmits following r8COi ISlilulion of the sachet.
While this test is not intended to quality COIlb 01 manufacture of OAS. it wit in elfect do so
because the sensor measures concentration.

• Progress to Date

Certain macrocyclic compounds are able to selectively complex alkali meIaI ions. If
measurable functionaIities are introduced into these rnoIeCI des. they can be used to signal
the presence and arnot.rIt of a specific ion. for example. by challgilQ color. The P.I. has
pioneered the synthesis of such compounds. knOwn es chromogenic aown ethers. and
has achieved deledion in the ppb range for Na, K, and U ions. The major tech IicaI
hurdle in this project has been to achieve It Ioacing of the irri:ablf which achiet18S a
visually discemabIe color challg8 within the desired COIiCAliliatiol'l range. Since the
concentration we wish to detect is relatively high. very low Ioadii IQS of the indicator are
necessary. making the resultant color change less illtense than desired.

DiaTech has received filter paper impregnated with sensor from the P.I. for evakI8Iion.
First indications are that the color change is visible. but subIIe over the a iIicaI 20-30 mM
range. and must include trieIhanoIamineHCI buffer for color intensification. Furttwr stl'tles.
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including development of a dipstick assay, wi have to be perfcnned by DiaTech laboialUiy
personnel. With further development, solutions to the teehi'IicaI developn.d problems
appear to be within reach, but still more a ilic:al at this stage is betlei product def.1iIioi L

This project was terminated in late 1989 by mutual 8lJSUI II8nl

•

•

•

•

•

•

FUnding Amount

Period

Yesr 1: $ 52,390
Yesr 2: $ 18.360
Total: $ 70.750

March 1. 1987 - February 28, 1989
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Rapid Diagnostic Tests for the Detedion of VISC8nII leishmaniasis

870300169

Richard D. Pearson. M.D.

University of Virginia School of Medicine

Completed

ObJectives

To develop and evaluate latex agglutination tests to identify circulating IeishmaniaI IIdigens
that are present in sera of patieJ lIS with clinically apparent viSc8nlI disease. The sensiti­
vities and specificities of the latex agglutination tests wi. then be deteimilled for dol lCXS

who have asymptomatic, oligosymptomatic, or progressive leishmaniasis to ideidify the test
best suited for field use.

Significance

VISCef'a1 leishmaniasis caused by the protozoal pathogen Leishmania donotIani ..emaills an
important public health problem in multiple rural areas of South Am8Iica, Afric:a. and ....
In general, the disease is similar throughout the world. but the age groups Blltict&d VI1I'f
from region to region. In South America. chilclren are most frequently irMlIved. Diagn:.l fa
is confirmed by identifying amastigoteS in tissue or isolating promastigotes in cuItln. Death
occurs in the great majority of victinlS if they are not treated. Even with appropIiatB
therapy. the diagnosis is often made late in the course of illrectioo. and the death rate
approaches 10%. A diagnostic meIhod is needed to idei idly individuals who are i Ifec:ted
ancl fikely to develop full blown disease. Since the majority of victilllS live in n.nI ....
where sophisticated laboratory methodologies cannot be applied. it is impel ati\18 that
diagnostic tests be easy to perform, require little or no equipment, and be sensitive as wei
as specific.

Progress to Date

Immune complexes from patients with confirmed visceral leishmaniasis were jJl8CipiIated
from serum and used to immunize mice. From the first fusion. several MAbs were cIoJ I8d
which appeared to have appropriate specificity to leishmanial antigens. MAb 7C10. which
appeared to show the strongest preferential binding to immune complexes it sera, but
unfortunately when optimized in an immunoassay format, was found to be dilected ega_in'lS!ttl

a human immunoglobulin determinant rather than a paasite antigen. A subsBqlMlt fusion



I
DIIITech SUbeg,......... Sumn..,
RIclulrd D. Pearson, M.D. Page 2

It produced two MAbs with apparent specifidty for leishmanial antigen. HoI;JiMlr, at this tine
A.I.D. decided against renewal of all parasitology projectS other than for malaria, and the
project was discontinued. The P.I. has since worked on the immunoassay when possit*l,
although no other funding was identiliecl for continuation of his effort, and now ttmks he
has a specific, practical assay.,

It

It

It

It

Funding Amount

Period

F*'-"Y 19, 1990
1IS013Ol1V

Total: $ 37,250

May 1, 1988 - May 31, 1989



t
DlaTech .
Subagreement Technical Summary
January 1990

Dill·_ AI-= at.

t

,
Number

P.I.

Institution

ObfecUN8

Development of O. voIvu/lJ$ Diagnostics for Third Wortd Use

860300051

Alfred M. Prince, M.D.

New York BIoocl Center

Completed

t

To genetate monoctonaI a1llibodles agaiIlSt species and stage specific antigeIlS of the
t parasite O. voltlu/us using microlilariae and L., and ~ stage larvae. Once apprupiale

antibodies are genetaled. antigen detection assays employing them wi! be dev sloped.

Significance

Onchocerciasis is found throughout Central and Western Africa, as wei as in CenIraI
America and the northern latitudes 01 South America. The dUElSe is s limillBd 10 be more
prevalent today than one hundred years ago, despite intensive collbol ellor1s. Rscent
therapeutic success using ivermectin has made early diagnosis a highly dui able goeI.

• Infection is currenlIy diagnosed by skin biopsy, an invasive and r8SOUIce ilt8l1SiY8
procedure. Serological assays have proven to be 01 little value due to cross-reactians with
other parasite species.

Progress to Dille

This project was slow to start due 10 turnover and recruiting of key persomeI. To dille.
five monoclonal antibodies which react with OnclJocerctJ genus antigeIlS and specific to
stage l3 were produced by intraspIenic inoculation of mice. Houil8Yllf', none of the MAtIs
reacted to deletgent-eXbaeted l3 surface proteins by Western blot or immunopecipitalicr..
and therefore. the nature of the epitopes remain undelii'led. Carbohydrate epitopes.
however, have been rulecl out since immune reactions are destroyed by piOl8BSes. Use of
various MAbs. poIycIonaI antisera, and probes have resuItBd in production of a number of
clones. OV-3. a protein from the outer epicuticular layer, was isolated with MAb 229.
EJeven clones. eight of which produced fusion proteins, were identified with chimp irmule
serum and a 70 kD heat shock protein. The clones are in various stages of seqll8llGtlg
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with the aim that species spec:ilic regions can be ideillilied far use in del18lapnent of
serodiagnostic tests. This project was discontinued becallS8 of diec:liol"l from A.I.D. to not
renew any parasitology projects other than far malaria
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Funding Amount

Period

F*"-Y 16.1990
1lS0131OV

Total: $121,071

April 1, 1987 - December 31, 1988
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NeoRx: a prescription for its troubles
bl.:- E. ulon_
T bUIinIIl raporW

NeoRx Corp. executives arTived at th. company'.
annual meetln. today armed with whll they hope Will
be a powerful prescription for the aliin. blotechnololY
firm.

It wal biller lasling medicine: a mixture of Illyoffi.
res.arch culback. anefa plan to reduce debt.

But lhe firm hopei It will .wett.n the company'.
siock price.

It baa been a rough y.ar for lhe slx·year·old
company. It. alock recently hit the 12 ranp. leu than
one·thiriJ ItI price a year II". The slock was lradln.al
12.25 thl. morning.

111. Food and Drug Admlnistralion h.. delayed
expected approval of NeoRx·. firsl 1II'Oduct, a cancer·
detection dril•. Its 1000es have conl1nued. onc. apin
tOlallng more than 113 million, or 95 cenls per sliare,
f"r 1M year endin. last Sept. 30. nearly unchanged
from the previous year.

Revenues, largely frum research conlraClS. 101al~d
III 8 million. up 1"2 palnnt.

"llhlnk the key laaue In people'. D11nda~haa
the price 01 the company'a Itoclt fallen 10
Iy?" .Id Dr. Robert Abbott, prealdtfI! a chief
executive oIrlcer. In an InterVIew befora today'.
meetin•.

"WI think thaI peopl. ar. concerned Ibout lhe
ma.nltude of our expeildlturea relarw. to wIIIt the
~ntl" Is of product .Ies In the next five yeara."

NeoRx I. dev.lopl", two !YptI of cancer·related
product.. which UII men·made or monoclonal Int"
bodlaa linked with radioactive .ubatances to .lther
deted (Imep) or find and kill cancer cella In the body.

Until IIit month. however, a Ihlrd or mOll of
NeoRlt'. IaI million In .rou expendlturea Warl
dIrecttd pl tJleraP.tullcaI prOduct., yet rtVIlIUII from
tlllt .". of~ ceiuId noI be expected to hit
IIIIanCi ...... for IlIeUl~~ra.

AIIboft _ cancedea l1IIt, In addition 10 bit:.
tanalad In I ..... Ind mora-complex-theH....
FDA IJIIlI'OftI~ NeoRx made a atrel. mor In
lettlnllll JlI'CICIUCI.~.....rch propam PI In too nny
....ncr; \ol:Ii-t_ dlrectionl - If the 'XpeRA 01 aho!'i.'mll pmcliittl

lhe lime and elCptllA of brillling a blolechnolOlY
product to marItet "1Iu ... III1derealimetecl Dy
Mrybody," Abbott aIId.

". .. We allowed ourselvea to expand Inlo ar'lII
which were of Interest to each of the Key coiItributora
01 the company," he aIId. "Since It wal III cancer·
related, we ratlonallzecl that thl. w...till maintaining
focu•.

"Whal WII happenln. I. Ihat we were defoculin.
from .hort·term pay·baCk inveatmanll to ionll·t_

C
ay.back Investmenta.... So we had 10 .tep baCk and
ermlnlle those. And. In fact, that hal led to th.

departura of som. real poaltlve contrIbulors to the
company.

"So wha' we decided to do was 10 liv. up th,lonl'
I~rm project•• cut bid! on our (caah) 6um ralt. eut all
01 our resources behind the im",ng product... ..id
Abbon. "and thlt atvea us a longeVIty raeror IltIlln.
Inlo 11192," when the~ !Iol!!. I" ~I

profitable.
Abbott AId NeoRx will contin­

ue to wortt • IoMw-carm CIDCIIr
therapeutic drup, lor~ var­
Ious CIIIl*I == rIIenIwii 1'1­dl.udIdea II"- to -a;.
011 an.a1IIaa, but Ihat IhII reo.
.-rdI wta· be funded~ by
IllUUlarehIDIwidlother~~
i-t!Iea, IlCllIhaNholder~

prov':r:"'~ ill .=t
cancer·lmeP..tI product, 0nc01'I'Ic
MeWani, deaIJIIIId to detact •
form of IIdn CIIIllII'. Abbott .t"
met. tlllt _ II It. peaIc, Ihat
product wiD III'ObabIY 1IrinI1!I_
ibouI sa mIIIon I jeer, UId IhIil

~~~ faIIc!!MI
.......... lIlIdIr FDA

IICJ"~~' tar 'Ill , fII
IIlIiIII ... CIDCIIr, II ..
to be In ouill tar:... In thI
au• .,., 01 •••• I IlO1dI _
n.ncIII~ II

tilL, NIoRlI IIIIlOUIlCIlI
....., - I· ..

for • new f.ac:IIItJ II CIlwon Park..,BndIII. . '- . "" , . '4

NeoRx haa f1lid i' rellillrallon
Italtmelll widI the Secui'ltiel anll'
ExchallJt CommIAIon aeekln. til
otrer _ shareholders a new·.erIe. or n,er'lied stock. The neW:
.tock wIJ be offered at the rale ot.
40 .hares 01 JIierer.ed .tock for.
each".ooo In prlnclpalamounl or:
debenturea outstandln.. :::

1be .xchallJt I. an accountina:
move whleh would Ihlft up to ..
mDHon from NeoRx'a delit Iedgeii
to the lhareholdeNllJUity column:':

'nstead of JlIYINr IiIr-t OR'
the bonds, Neoti wOuldJ'y dwt-:
dellda on the prete. i .Ioek;
whIdJ would IMi -.tible ru
common Itoc:k It 15.50 per .hlre,··

Abbott AId that the move ..
belnl tlken to _I concerns thal
NeoRx might fill 10 meet financlat
crIlerII iIiIulrad to maintain ItI
Ilatllil on tlie National AuocIatloa
of Sicuritlaa DaIIera lUlomarttl
qUOlltlon ayIla.. . .

NeoRx ........ a 10.. of IU~
miUion, or 38 cenII I ...... forltlr
first ClW!rter ended Dec. 31. 111«
lOll, litcIudinI I ..... million _
time~ chi.... oom:
perad with • nil lou or $3.t
mUilon, or 27 cents I ahlre, I ,."
tII'Iler.

~
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Genentech's deal points the \ovay for a troubled field

Deep Pockets for Biotech
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TECHNICAL ADVISORY GROUP MElilERS

Dates of Service

1986

1986

1986-1987

I988-present

1986 - presentThOias M. Buchanan, M.D.
Chief, I.-unology Research Laboratory
Pacific Medical Center
Seattle, Washington

David F. Clyde, M.D., Ph.D.
Senior Associate
School of Hygiene and Public Health
The Johns Hopkins University
Baltimore, Maryland

Richard R. Fackla-, Ph.D.
Chief, Laboratory Section
Respiratory Diseases Branch
Centers for Disease Control
Atlanta, Georgia

Stanley Falkow, Ph.D.
Chairman, Department of Medical

Microbiology
Stanford University
Stanford, California

Willia- Greenough, M.D.
Professor of Medicine
Division of Geriatric Medicine
The Johns Hopkins University
Baltimore, Maryland

Pascal Imperato, M.D. 1986-1989
Professor and Chairman, Department of

Preventive Medicine and CODIUnity Health
State University of New York
Brooklyn, New York

It

•

•

Gerald T. Keusch, M.D. I986-present
Professor of Medicine
Chief, Division of Geographic Medicine

and Infectious Diseases
Tufts University School of Medicine
Boston, Massachusetts

Myron M. Levine, M.D., D.T.P.H. I986-present
Professor and Director
Center for Vaccine Development
University of Maryland
Baltimore, Maryland



It

Adetokunbo O. lucas, M.D. 1987-present
Progra. Chair, Strengthening Hu.an

It Resources in Developing Countries
Carnegie Corporation of New York
New York, New York

Fabio luelmo, Ph.D. 1986-1988
Global Progra..e on AIDS

• World Health Organization
Geneva, Switzerland

Michael N. Ox-an, M.D. 1986-present
Professor of Medicine and Pathology
University of California, San Diego

• San Diego, California

James C. Richards, Ph.D. 1989-present
Director, Business Planning and

Development
Gene-Trak Systems.. Framingham, Massachusetts

Alister Voller, Ph.D., D.Sc. 1986-present
Head, Applied lmaunology Unit
The Zoological Society of london
london, United Kingda.

• Ex Officio Members

Supawat Chutivongse, M.D. 1986-present
Director, Science Division
Queen Saovabha Memorial Institute

I The Thai Red Cross Society
Bangkok, Thailand

Gordon W. Perkin, M.D. 1986-present
President
Program for Appropriate

Technology in Health
Seattle, Washington

Noel R. Rose, M.D., Ph.D. 1986-present
Professor and Chairman, Depart-ent of

I..unology and Infectious Diseases.. School of Mygiene and Public Health
The Johns Hopkins University
Baltimore, Maryland

Ad Hoc Member

Don de Savigny, Ph.D. 1988-present
Senior Program Officer
Health Sciences Division
International Development

Research Centre
Ottawa, Ontario, Canada

• ,~,
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TECHNICAl ADVISORY GROUP MOIlERS

• t!iIB Qat,s of Service

Thaaas M. Buchanan, M.D. 1986 - present
Chief, Immunology Research Laboratory
Pacific Medical Center• Seattle, Washington

David F. Clyde, M.D., Ph.D. 1986
Senior Associate
School of HY9iene and Public Health
The Johns Hopkins University• Baltimore, Maryland

Richard R. Fackla., Ph.D. 1988-present
Chief, Laboratory Section
Respiratory Diseases Branch
Centers for Disease Control
Atlanta, Georgia

Stanley Falkow, Ph.D. 1986
Chairman, Department of Medical

Microbiology
Stanford University

• Stanford, California

Willia. Greenou9h, M.D. 1986-1987
Professor of Medicine
Division of Geriatric Medicine
The Johns Hopkins University

• Baltimore, Maryland

Pascal Imperato, M.D. 1986-1989
Professor and Chairman, Department of

Preventive Medicine and Community Health
State University of New York
Brooklyn, New York

Gerald T. Keusch, M.D. 1986-present
Professor of Medicine
Chief, Division of Geographic Medicine

and Infectious Diseases.. Tufts University School of Medicine
Boston, Massachusetts

Myron M. Levine, M.D., D.T.P.H. 1986-present
Professor and Director
Center for Vaccine DeveloPllnt.. University of Maryland
Baltimore, Maryland

•
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Adetokunbo O. lucas, M.D. 1987-present

• Progr~ Chair, Strengthening Huaan
Resources in Developing Countries

Carnegie Corporation of New York
New York, New York

Fabio luelmo, Ph.D. 1986-1988

• Global Progr~ on AIDS
World Health Organization
Geneva, Switzerland

Michael N. O~n, M.D. 1986-present
Professor of Medicine and Pathology
University of California, San Diego
San Diego, California

Ja.es C. Richards, Ph.D. 1989-present
Director, Business Planning and

Development
Gene-Trak Systeas
Framingh~, Massachusetts

Alister Voller, Ph.D., D.Sc. 1986-present
Head, Applied Immunology Unit
The Zoological Society of london
london, United KingdOll

I
Ex Officio Members

Supawat Chutivongse, M.D. I986-present
Director, Science Division
Queen Saovabha Memorial Institute

I The Thai Red Cross Society
Bangkok, Thailand

Gordon W. Perkin, M.D. I986-present
President
Program for Appropriate

Technology in Health
Seattle, Washington

Noel R. Rose, M.D., Ph.D. 1986-present
Professor and Chairman, Department of

Im.unology and Infectious Diseases
School of Mygiene and Public Health
The Johns Hopkins University
Baltimore, Maryland

Ad Hoc Mellber

Don de Savigny, Ph.D. 1988-present
Senior Program Officer
Health Sciences Division
International Development

Research Centre
Ottawa, Ontario, Canada
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PIOPOSALI IECEIVED IY OIAIECK PIOJECI

IIlI!!!llIr. e...L. 'OItftuS!po l1llJ 1WllI

860100001-6 PIELllllNAIY IUlMISSIONI DELElEO

860100007 ~CNILLER U UNIfORMED SEIVICEI UNIV SEE 860700108 DUElED

860100008 TRANTALO DJ DINAIECN lID COMPANI DEVELOPIIENI Of A DIAGNOITIC SISTEII fOi IDEN11flCAII0N Of IEJECIED
MALIIIIL ANIlGEII

8601ooDD9 IOMPKINI LS SIINfOiO UNIYEI511, SEE 8607D0D96 DUElED

860IDDDID YINOER JAGT OL UNIYEISIlI Of NEY NIKICO DEVELOPMENT Of EN'IME-LINKED DIAGNOSIIC IEIII fOi MALIIIA IEJECTED

860100011 K.T. II LllOIAIOlIES DEVELOPMENI Of A SIMPLE IMIlJNODIAGNOSIIC lEST fOi MALAIIA IEJECTED
SUIIAILE fOi PElfOiMANCE IN INE PN'IICIAN'I OfFICE

860100012 EDEN·MCCUICNAN MELOY LAIORAIOlIEl INC I IECONIINANI DNA APPIOICN TO DEIEtllON AND SPEtlEI IEJECIED
IDEN11F1CAIION

860100013 IUIIN N UNIY Of PE""IILVANII tONTIOL OF DNA IINIHEIIS DUElED

860100014 L1ZAIDI P NITIONIL UHIV OF MEKICO NIGN IlNIIIIVIII PHICOfLUOI DEIECIIDH Of PIIAIIIE NUCLEIC IEJEtllD
ACIDS

860100015 NEIIINGION DA UNIVEIIIII Of ~ILIHO SEE 860J0DD45 DUElED

860100016 LOSONSKI GA UNIVEISITIOf MAIILINO SEE 8607001]] DUElED

860100017 L1ZAIDI P NAIIONAL UNIV OF MEKICO SEE 860100014 DUElED

8601000'. SIIICKlANO GI UNIVEUI1I OF ~IUNO IlSlS"NI Of ELIIA IN DElECTlON Of MALIIIIL ANIlGENS DUElED

860'000'9 KEUSCN GI TUFII UNIVEISII' MOIIOCLOHAL INIlIOOI ELISA fOl DEfECTION Of .NIGA IONI. DUElED

860100020 ROIEIIS 01 UNIfOiMED SERVICES UNIV SEE 860700107 DELIllO

860200021 fLINI J ICIIPPS CLINIC DEVELOPMEH1 Of OI_TlC ASSIIS fOl __ MALIIIA DUElED

860200022 IURKOI II JOHN' HOPKINS UNIVEISI" lEE 860700144 DUElED

8602000n HAIUNGA EG UNIFOIMED SEIVICES UNIV lIPID DIAGNOSIS Of ICHISIOSOMIASII IEJECllD

860200024 IEED IG IISAQUAH HEALIH IEIIAIC. DEVELOPMENI Of A SPECifiC DIAGNOSTIC fOl VISCEIAL IEJECIED
LII.....IA.I.

16020D08 SlllClLAND G' UNIWI..11 Of MAlILAND EVALUlIIDH Of AI I_MlIVE MCAlI... 111_ '01 ..,10 IEIUIIII ••IDH IEOUl.'ED
allECTlDH Of IIALAIIA ••'EClIDH. IN ,. FIlLa

,iJI>
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860200026 lEAL CI INT HEALTH SERVICES DlJlIL ICATION DELETED

860200027 lEAL CI INT HEALTN SERVICES SEE 860700111 DELETED

860200021 lEAL CI INT HEALTH SERVICES DUPL ICATION DELETED

860200029 lEAL CI INT HEALTH SERVICES DUPLICATION DELETED

860200030 MCMAIIlS DP IMPERIAL COLLEGE OF SEE 86700090 DELETED
SCIEHCE

860200031 ILAttI: RE JONHS HClPllNS UNIVERSITY CYSTICERCOSIS: AN OLD DISEASE WITH NEW POSSIIILITIES FOA DIAGNOSISDELETED

860200032 STUART l ISSAOUAH HEALTH RESEARCH DIAGNOSTIC PtlOIEI FOA GIAIDIA DELETED

860200033 STUART l ISSAOUAH HEALTH RESEARCH DIAGNOSTIC PROBES FOA HALARIA DELETED

860200034 SIUART l ISSAQUAH HEALTH RESEARCH METHODS FOA UTILIZING DNA PROBEI DELETED

860200035 CANTELLA RA UNIV CAYETANO HEREDIA INDIRECT IMMUNOFLUORESCENT TEST FOA KALARIA DELETED

860300036 UNGAR ILP NIH CONVERSION 0' CONVENTIONAL ELISA SYSTEMI TO ELISA IYSTEMS DELETED
LINlED TO A PARTICLE AGGLUTINATION IYITEM

B603OOO37 UNGAR ILP NIH FIELD TEST 0' AN ELISA 'OA DETECTION Of ENTAMOEBA DELETED
HISTOLYTICA ANTIGENS IN 'ECAL mCINENS

lWI"""''' UNGAR .LP NIH fiELD APPLICATION Of AN ELISA FOA DETECTION 0' SPECIfiC DELETED
ANTI-CRYPTOIPDIIDIUN ANTIBODIES

860300039 UNGAR ILP NIH DEVELOPMENT Of AN ELISA FOA DETECTION OF CRYPTOIPDIIDIUN DELETED
ANTIGENI IN 'ECAL mCINENS

lWI""""'O UNGAR ILP NIH FIELD TEST Of AN ELISA FOA DETECIION OF GIARDIA LAMBLIA DELETED
ANTIDENS IN FECAL SPECIMENS

860300041 l DIlllNU NY THE HEIREW UNIVERSITY SEE 860700118 DELETED

860300042 BURU CL JONNS ~IN' UNIVERSITY SEE 860700142 DELETED

860300043 ARTHUR RR JONNS HOPll NS UN IVERS ITY DEVELOPMENT OF HALARIA ANTIGEN DETECTION SYITEM UllLIZINO REJECTIO
All ELIBA AlID SPlCIfIC PAIS OA HAIl

160300044 lEUSCH GT JU'IS UNIVERSITY DETECTION 0' PLASMODIUM 'ALCIPARUN USING A SYNTHETIC DNA OELETIO
PtIOII

860J00045 lAPEl J' UMIVERII TY OF MARYLANO DEVELOPMENT AlID EVALUATION 0' DNA PROBE TECHNOLOGY 'OA 'UNOED
THI 01_1. Of KALARIA IN VOLUNT....

860300046 lAGANlG IERO·IMMUNO DI_TICI III 8607lIOOIt DELillO

,~
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860300047 ANDERSOIl LJ CENTERS fOR DISEASE CONTROL MONOCLONAL ANTIBODIES fOR THE DIAGNOSIS Of PARAINfLUENZA fUNDED'

VIRUS INfECYIOII

86D300048 VOLLER A ZOOLOGICAL SOC Of LONDON MALARIA ANTIGEN DETECTION IMMUNOASSAY DELETED

860300049 VOLLER A ZOOLOGICAL SOC Of LONDON DEVELOPMENT Of AN ELISA TO MONITOR QUININE LEVELl IN MALARIOUS fUNDED
PAIIENTI

860300050 BUEIING MA UNifORMED SERVICES UNIV DEVELOPMENI Of OLIGONUCLEOTIDE PROIES fOR IHE RAPID REJECIED
DIAGNOSEI Of MALARIA PARAIIIEI

860300051 PRINCE AM IHE NEW YORK ILOOD CEHTER DEVELOPMENT Of O. VOLVULUS DIAGNOSTICI fOR USE IN lHE fUNDED
DEVELOPING WORLD

86030DD52 PAPPAS MG COVALENT IECHNOLOGY CORP VISUAL ..III_SlAY (VIAl fOR RAPID DETECIIOI Of fUNDED/TERMINATED
HEPATITII I AND CHOLERA EIYERD·TOIIN. A fEAIIIILITY STUDY

86040DD53 SACK RI JOHNS HOPKINS UNIVERSITY DEVELOPMENT Of ELISA ASSAYS fOR DETECTION Of THE HEAT REJECIED
LAIILE (LTI AID HEAT STAILE (ITl ENTERDTOWINS Of
ESCHERICHIA COLI

860400054 DRASAR" L_ SC'-' Of HYGIENE STUDIES ON IIlPlI000D ASSAY METHODI fOR THE DETECIION Of REJECTED
THE HEAT LAIILE AND HEAT STAILE TOM liS Of EICHERICHIA COLI
fOR USE II EPIDEIIIOLOGICAL STUDIES IN DEVELOPING COUITRIES

860400055 GERIEI ... AllRII THE ROLE Of THE LAIDRATORY IN THE RAIIONAL USE Of DRUGS DELETED

86D5000S6 MELIEI I IA"ELLE SCREUIIG AID ASSESSMENT IIDDULE: OPERATIONS RESEARCH REJECTED
COIIPONIIY fOR DIATECH

86D5000S7 SIRYER L STANfORD MEDICAL SCHOOL HIGN SEISITIVITY PHYCOfLUOR Of DNA AND SURfACE ..TIGEIS REJECTED

86D5OOO51 GUIER lIS AllREf A LONGITUDIIlAI. STUDY TO INVESTIGATE CHLOROllUIIII DELETED
SUICEPTIIILITY IN VITRO Of P. fALCIPARUII II KEIYA

86D5OOO59 GERIER lIS AllRIf A PROSPECTIVE TRIAL TO COMPARE THE PROTECTIVE EffECTS Of DELETED
PALUDRINE _ITO IETI AND PLACEIO AGAINST MALARIA

86D50DD60 GUIU III AllREf PROPOSAL fOR THE STUDY Of THE EPIDEMIOLOGY Of AIOI II DELETED
KENTA. I'"

86D5DD061 MARTIN WJ UNIV OF SOUTHERI CALIFORNIA ION'RADIDISOTOPIC ULTRASEIIITIVE DETECTION OF AMPLIFIED fUlOED
P. VIVAll GlIIII

86D50D062 JONEI CL COVALEIT IECHIDLOGY CORP VISUAL DNA AllAY (VOAI fOR RAPID DIAGIIOSII OF MALARIA II REJECTED
DEVELOPI.. IATIOII

86D5OOO63 O'IIIEN AD UNifORMED IERVICEI UNIT COLOIY'ELlIA fOR DETECIIOI OF IACTERIA PROOUCIIlG INIGA FUllDED
08 ..IGA·LI" YOIlIII

86D5000M DOElHOff IIJ L_ IC.-. Of IYGIENE IGlNT.fICATIOI Of DIAGIIOSTIC AND PROPHYLACTIC ..TIGlII GlLIIED
f08 ICNIIT__T08IUM

~'b



• • • • • .' • • • • .'
860500065 LAWRENCE PJ LITMUS CONCEPTS INC. A RELIAILE THRESHOLO'LIMIT TESI 10 DETERMIHE EKCESSlVE REJECTED

NA/K LEVELS IN ORS

Il606OOO66 LAWRENCE PJ LITMUS CONCEPTS INC. ASEL"CONTAINED R"A"C"E"S IESI TO DETECT ILOOD IN UBINE REJECTED

860700D67 ANDUSSON N CENTRO DE INVESTIGACION LAIGE SCALE USE 0' EPHP PLASTIC MICROSCOPES IN TUIERCULOSIS REJECTED
DIAGNOIII

860700061 SRIIAII P CHULALONGKORN UNIVERSITY THE EARLY DIAGNOSIS 0' LEPTOSPIROSIS IY IHE DETECTION 0' REJECTED
ANTIGEN

8607DG069 PHANUPHAle P CHULALONGKORN UHIVERSITT THE EARLY DIAGNOSIS Of ENTERIC fEVER IY THE DETECIION 0' REJECTED
SALMONELLA IYPMOSA ANIIGEN

8607OOD7D PHANUPHAle P CHULALONGKORN UNIVERSIIY PROSPECTIVE EVALUAIION 0' IHE LEUKOCYTE MIGRAIION REJECTED
INHIIITION fACTOR (LI" lEST IN THE DIAGNOSIS Of
ACTIVE IUBERCULOSIS

860700071 RAIANAVARARAKIA CHULALONGKORN UNIVERSIIY AN APPROPRIATE RAPID IECHNIQUE 10 DIAGNOSE IN'ECTION DUE REJECIED
TO STREPTOCOCCUS PNEUMONIAE

8607000n NILSION LA UNIVERSIIY 0' GaIEBORG DEVELOPMENT 0' A SIMPLI'IED SOLID PNASE TECNNlQUE 'OR REJECTED
DETERMINATION 0' THE NUMlER 0' LIVE EGGS EXCRETED DUliNG
THE toUlISE Of SCHISTOSOMA MANIONI IN'ECTION

860700073 GREENllODD 1M MEDICAL RESEARCH COUNCIL DIAGNOSIS Of RESPIRATORY IN'ECTIONS IY DETECTION 0' REJECTED
IACTERIAL ANTIGEIS IN URIIE

860700074 GREENllODD 1M MEDICAL RESEARCH COUNCIL A SEARCH 'OR MALARIA AHIIGENS II THE URIHE 0' CHILDREI REJECTED
WITH ACUIE MALAlIR

860700075 COONROD JD UNIVERSIIY 0' KENIUCKT ELISA 'OR RAPID DIAGNOSIS 0' IN'LUENZA fUNDED

860700076 MAWS RNIMAL IIOTECH tDNPDRATION DIPSTICK IMMlIH)ASIRY TO DETECI SIREPIOCOCCUS PNEUMONIAE IN REJECTED
SPUIUM

8607000n MAIIlI ANIMAL IIOIECH tDNPDRAIION DIPSIICK IMMlIH)AIIRY TO DEIECI SALMONELLR (S. IYPHI AID REJECTED
S. PRRRIYPHI) IN ILOOD

860700071 lULU I HARIORVIEW MEDICAL CENIER EVALUATION Of IHE MCARIHUR MICROSCOPE IN DIAGNOSING REJECTED
IUBERCULOIIS

860700079 lULU I HARIORVIEW MEDICRL CENIER EVRLUAIION 0' IHICK AND IHIN MALARIR SMEAlS USING fIELD'1 REJECTED
IIRII

8607DDDID lULU I HARIORVIEW MEDICAL CENIER EVALUATION Of IME MtRllHUR MICROSCOPE IN DIA_ING MALARIR REJECTED

8607DDDII HOffMAN AS UNIVIRIITY 0' WAIIINGION IME PlEPARRTlON Df Il'ICIRL MON'fOULING IUIfACEI TD INCR... REJECTED
IHI IIlIIITIVITY Of IMMlIH)ASIRYI RIID DIlR _I

1607DDD12 HOffMAN AS UNIVIRSlIY Of WASNINGION R IHIVIL SEPARATION TECHNlaUE 'OR IMMlIH)AIUYI OR DNA _S IIJEtTED

,I!t'
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860700083

860700084

860700015

860700086

860700017

86070001II

860700019

860700090

860700091

860700092

860700093

8607llOO94

860700095·

860700096

860700097

8607OG09I

PUCHCLAI I

PUCHCLAI I

APICELLA HA

SINGH AK

KOU AHJ

HAIZElS RM

KAGAN IG

MCHAlIUS DP

STEINHOff Me

HARTl RA

KHARE GP

WIEOER_ IL

MILlRAIH D

T_KINI LI

VELTRI RY

MAXIM PI

HAHIOOL UNIVERSITY

MAHIOOL UNIVERSITY

SUllY AT IUffALO

RUSN MEDICAL COLLEGE

ROYAL TROPICAL INSTITUTE

UNIVERSITY Of L_

SERO·IMMUNO DIAGNOSTICS

IMPERIAL COLLEGE Of
SCIIIeI

UNIVERIITY Of WAIHINGTON

MICROIIOLOGICAL ASSOCIATEI

I_'COIE INC.

CHILDREN'. NDlPIIAL

3M

IIANfORD UNIVERIITY

ARERICAN 1I0TICIRIOLOGY CD

ARERICAN IIOTECIRIOLOGY CD

LAIORATORI DIAGNOSIS Of TUiERCULOUS MENINGITIS IY
ENZYME-LINKED I_NOSOlIENT ASSAY

ENZYME-LINKED I_N05OIIENT ASSAY AMPLifiED IY IIOTIN
AVIDIN AND REVERSED PASSIVE HEMAGGLUTINATION TEIT fOR
I_IIOOIAGNOSII Of PNEUMONIA DUE TO HAEMOPHILUI IN'LUENZM
TYPE I AND S. PNEUMONIAE

DEVELOPMENT Of MONOCLONAL ANTlIDOIES TO PNE_CAL CAPSULAR
POLYSACCHARIDES I 6 5 2 AND 7

RAPID ELISA 'OR TYPHOID VI ANllGEN USING A NOVEL ENZYME
WITH ASHARP COLOR READOUT

OEVEUIPMENT Of A 'IELO ASSAY fOR TRE DETECTION 0'
MYCDlACTERIUN TUiERCULOSII IN Sl'UTUI

IMMUROOIAGNOSIS 0' HUNAN 'ILARIASIS

SEROLOGIC OEIECTION 0' GIARDIA LAMILIA ANTIGEN IN STOOL
SPECIMENS ('EASIIILIIY STUOY)

DEVELOPMENT AND 'IELO TESIING Of OIAGNOSIIC REAGENTS
'OR IUWI HYDAT IDOSII

RAPID DIAGNOSII Of STREPTOCOCCAL DISEASE. A fiELD
EVALUAtiON IN INDIA

A fielD INSTRUMENT AND REAGENI SYIIEM 'OR RAPID
IlUARTlflCAtlON Of ANtllCDllI

PRODUCtiON Of A DUAL IIAtlVE ENUME LlRKED IIII_HNT
SYITEM (ELISA) 'OR DETECTION Of GROUP AITREPT~ AND
PERfORMANce Of CLINICAL TiltiNG IN DEVELOPED AND
DEVELOPING COURTRIEI

A flElO·SUIIULE AllAY 'OR DETECTION 0' HAlMOPNILUS
IN'LUENZM T'PI I IN ICDY 'LUIDI

PREPARATION AND CHARACTERIZATION Of POLYCLONAL IOVINE
ANTIIODIEI IPICI'IC 'OR I. PNEUMONIM AND No INfLUENZA
TYPI I
DEVELOPMENT Of NUCLEIC ACID PROIEI TO DITECT CAMPYLOIACTII
IN fECAL SAMPLES

DEVELOPMENT Of A 'IELD SUITAILE AliA' '01 TNI DITICTION Of
HEMOPNILUS INflUENZA AND IUEPIOCOCCUI PREUMONIRI ANTIGEn

PAEPARAtlON Of _LONRL ANTIIDDIES 10 lHE IRLRONILLA VI
ANtiGEN

REJECTED

REJECTIO

'UNDED

RIJECTED

'UNDEO

REJECTED

'UNDED

REJICTED

DELETED

REJECTED

REJECTED

REJECTED

'UNDED

REJECTED

RIJECTED

RIJECTED

,'\~
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860700099 COONROD JD VETERANS ADNINISTRATION EIIICACY 01 LATEX AGGLUTINATION AND CO'AGGLUTINATION lOR REJECTED
DETECTION 01 TYPE'SPECIIIC PNEUMOCOCCAL POLYSACCHARIDEI
IN SPUTUM

860700100 nellA PE nM TECHNOLOGIES SOLID'SIATE IIOPROIE lOR DETECTION OF DISEASE'CAUSING REJECTED
MICROORGAN ISMI

860700101 SHAH HP IGEN INC. RAPID FIELD DETECTION OF ROIAVIRUS REJECTED

860700102 CLEVELAND PH UNIVERSIIY OF CALIFORNIA A TWENTY'FIVE MINUIE IIELD DIAGNOSTIC TESI lOR MICROORGANISMS REJECTED

860700103 ZAHORCHAX R lHE UNIVERSITY OF ALAIANA DEVELOPMENT 01 RAPID DIAGNOSIIC TESTS FOR FIELD REJECTED
APPLICATION FOR lHE DETECTION 01 SELECTED PROTOZOA

860700104 SINGH SI DYNANAC CORPORATION DEVELOPMENI OF A FIELD'IUITAILE I_SUY lOR THE FUNDED/IERMINATED
DEIECTION 01 SALMONELLA VI ANTIGEN IN URINE

860700105 BRANDWEIN HJ GENETIC DIAGNOSIICS CDRP IIELD'READY IMMUNOASSAY SYSTEM FOR DIARRHEAL PATHOGENS REJECTED

860700106 EVANS JA UNIV SOUIHERN NISSISSIPPI FEASIIILITY STUDY OF ASIMPLE SENSITIVE DEVICE FOR REJECTED
IDENIIIYING MICROORGANIINI

860700107 R08ERTI OR UNIFORMED SERVICES lIllV ADIPSTlCX ASUY FOR DEJECTION OF MALARIA SPDROZOITEI IN REJECTED
MOSQUITOES

860700108 SCHILLER EL UNIFORMED SERVICES UNIV EARLY DETECIION 01 ONCHOCERCIASIS IY INNLI*ODIAGNOSIS USING REJEClEO
PUR III ED ANTI GENI

860700109 BEAL CI INI HEALlH SERVICES MALARIA DIAGNOSIS IN A FLEXIILE CAPILLARY CNANNEL SYSTEM REJECIED

860700110 EAPIN J INT HEALTH SERVICES ARAPID OIAGNOSII OF TYPHOID FEVER IY ANTIGEN DETECllON REJECIED

860700111 lEAL CI INT HEAlIH SERVICES DEIECTION 01 PARAIITIC AGENTS 01 DIARRHEA IY lHE PLASTIC REJECTED
lNVELOPI MUNDO (PEM)

860700112 EAPIN J INT HEALTH SERVICES A SCREENINO TEll FOR CHOLERA REJEClIO

860700113 lEAL CI INT HEALTH SERVICEI A SPUTUM SAMPLING MEINDO lOR IURERCUlOSIS DIAGNOSIS IUNDED

860700114 WEilER RJ RES AND DIAG ANllBODIES DEVELOPMENT 01 FIELD SUIIAILE ELISA XITS lOR S. TYPHI AND RlJEClED
I. PARAlYPHI

860700115 VAN US GJ ROYAL IROPICAL INSTITUTE DETECIION AND CLASSIIICATION 01 LEISHMANIA PARAIITEI IY REJECTED
DNA HYIRIDIZAIION

86070011' RE ICHELDERfER ADVANCl!D LAIORAIORY TECH APPLICATION 01 AIIMPLl ECONOMICAL SLIDE AGGlUTINATION REJECIED
TEST fOR THE DETECTION 01 ANTIBODY TO NTLV-III .1 LAT.I
AllERICA

860700117 YEAGER H GEORGEIOWN UNIVERIITY DElECIION 01 MYCOBACTERIAL ANIlGENI IN SPUTUM REJECIIO

860700". l_ER IlV THI ..IIEW UNIVERIITY DIAGNOSIS Of PLA_IUM FAlCIPARUN ANTIGENS AND ANTI BOD III RIJICTED
IY DOT ELlII

<,'
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860700119 TACKET CO UllIVUSI TY OF MARYLANO EVALUATION OF ANTI'FIMBRIAL MONOCLONAL ANTllCOT AND ADNA REJECTED
PROBE FOR RAPID DETECTION OF EHTEROHEMDRRHAGIC EICHERICHIA
COLI

860700T2O ALONSO JL LAIDRUORIOS ANDROMACO DEVELOPMENT AHO CHARACTERIZATION OF MONOCLONAL REAGENTI TO REJECTED
I. TYPHI AND S. PARATHTP' A AND B

860700121 TAYLOR OIl GEORGETOWN UNIVERSITY AMONOCLONAL ANTISODY AHTIGEN·CAPTUIE AISAY FOR DIAGNOSIS FUNDED
OF MALARIA

860700122 COOPER III HARTFORD HOSP IT AL AN ELISA TO DETECT SALMONELLA TYPHI IN SODY FLUIDS USING REJECTED
MONOCLONAL ANTISODIIS TO CELL WALL ANTIGENS

860700T23 LANG DR IYNTRO CORPORATION DEVELOPMENT OF A SENSITIVE MALARIA DIAGNOSTIC REJECTED

860700124 CRAWFORD JT MCCLELLAN MEM VA HOSPITAL GENETIC PROBES FOR THE DETECTION OF NYCOBACTERIUM FUNDED
TUIERCULOIIS

860700125 ANDRADE JO UNIVERSITY OF UlAN DIPSTICK SELF, LUMINESCENT IMHUNORSSAY UIING A NO¥EL REJECTED
OPTICAL SEPARATION TECHNllIUE: FEAIIIILITY ITUDIEI

860700126 DE LIIERO G UNIVUIITY 01 MILANO ISOLATION OF M. TUIERCULOSII SPECIFIC DNA PROIEI TO SClEEN REJECTED
BIOLOGICAL SAMPLEI

860700127 FUCCILLO DR MICROBIOLOGICAL AlSOC INC DEVELOPMENT OF ANTISODY AND ANTIGEN DETECTION ASSAYS FOR REJECTED
INFECTIOUS DIIEAIEI

860700121 SA._N WI PORIAILE RAPID DIAG IECN COMPARISON OF SERO-DIAGNOSTIC TESIS FOI RAPID DIAGNOSII REJECTED
Of ENTERIC FEVEIS

860700129 GRANDICI P STEROGENE INC. PREPARATION ANO CHAUCTERllATlON OF MONOCLONAL ANTIIODIIS IEJECTED
CAPABLE Of DIFFERENTIAIING HREMOPHILUI INFLUENZA! IYPI I
(KITI)

860700130 SORIANO IF PEM TECH INC. RAPID FIELD DEIECTION OF INVASIVE OUTEI MENIIANE PROTEINI REJECTED
OF IHIGELLA .,ICIII AND ENTEROINVAIIVE E. COLI

860700131 SORIANO T PEN TECH INC. DETECTION Of LT AND IT E. COlI ENTEROTaKlNS USING A RAPID REJECTED
IILF'CONTAINED ELISA

860700132 SORIANO IF PEN TECH INC. IAPID FIELD DETECTION OF CFA·I. CFA'II ANO CFA'III FRON REJECTED
E. COLI AND NlHA FRON SALMOIlELLA

860700"3 L~IKY IlA UN IVEil I" 01 IlAIYLAllD DEVEL_NT ANO EVALUATION OF AN ENn.. LINKID I_UIT FUNDED
AlSAY FOI THI DETECT ION Of P. FALCIPAIIII IN..CTlON II 'N
VITia IIYTNIOCYTI CULTUlIS AllD CLlllCAL ~AlIR IIFICTION
IN VOLUlT....

160700134 "NION II LAND O'LUIS INC. DEVEL_IT Of I_SSAYS FOR DETECTION Of 10 nPNI AND F-
l. PAlAnPNI A AND I

<,1-
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8607oo13S IRANULO OJ OYNATECH R/O COMPANY DESIGN AND TESTING OF RAPID DIAGNOSTIC XITS FOR fiELD USE REJECTED

IN DEVELOPING COUNTRIES

860700136 IRAN TOLD DJ DYNATECN R/D COMPANY A STUDY OF THE IHPLICATIONS FOR DIAGNOSTIC TECHNOLOGIES IN REJECIED
DEVELOPING COUNTRIES

860700137 LEVINE UNIVERSITY Of HARYLAND PREPARATION Of AMONOCLONAL ANTIBODY fOR IMPROVED AND FUNDED
SIMPLIFIED DETECTION OF ENTEROPATHOGENIC ESCHERICHIA COLI

860700131 HARIlH AE ROYAL TROPICAL INSTITUTE APPLICATION OF A DIRECT AGGLUTINATION TEST FOR VISCERAL REJECTED
AND MUCOCUTANEOUS LEISHMANIASIS IN BRAZIL

860700139 THONGXRAJAI P XHON XAEN UNIVERSITY DEVELOPMENT OF AN ELISA TEST FOR DETECTION OF REJECIEO
MYCOBACTERIAL ANTIGENS IN EXIRAPULMONARY TUBERCULOSIS

860700140 SRIPA I XHON KAEN UNIVERSITY RAPID AURAMINE 0 STAINING TECHNIQUE FOR MYCOBACTERIA REJECIED

860700141 SR IPA I KHON KAEN UNIVERSITY A NEW, SIMPLE ANO RAPID STAINING TECHNIQUE FOR REJECTED
M,COBACTERIA USING CLOTH DYE

860700142 BUREK CL JOHNS HOPKINS UNIVERSITY DEVELOPMENT Df THE INDIUM SLIDE IMHUN04SSAY FOR DIAGNOSIS FUNDED
Of TYPHOID fEVER

860700143 RAVOIN JI UNIVERSITY Of VIRGINIA DEVELOPMENT Df LECTIN SPECifiC DNA HYBRIDIZATION PROBES FUNOED
FOR DIAGNOSIS Of INTESTINAL AMEBIASIS

860700144 BURKOT TR JOHNS HOPKINS UNIVERSITY EVALUATION OF MALARIA INTERVENTION SIRATEGIES IN DEFINED REJECIED
EPIDEMIOLOGiCAl AREA

860700145 PAWLAK JW BIOGEMEX LAIORATORIES FIELD-SUITABLE MONOCLONAL TESTS fOR THE DETECTION Of S. REJECIEO
TYPHI/PARATYPNI IN ILODD

860700146 SORIANO Tf CHILO HEALTH ANO SAFETY DEIECTION Of ENTEROTORIGENIC AND ENTEROINVASIVE E. COLI IY REJECIED
ORA ClII.ONY NYIRIDIZATION

860700147 CLEVELAND PH UNIVERSITY Of CALifORNIA DEVELOPMENT PI A TWENTY'fIVE MINUTE fiELD DIAGNOSTIC TEST REJECTED
fOR HALARIA, MlASLEI, RUBELLA, CHLAMYDIA TRACHOMAT.I
AlID N!LV-1I1

860700141 GRANDICS P SlUDGENE INC DEVELOPMENT Of fIELD'SUITAILE IMHUN04SSAY fOR TME DETECTION RESUlMISSION POSTPONED
Of CAPSULAR POLYSACCHARIDE 0' HAEMOPH.LUI IN'LUINZAE
TYPE I (NIlIl IN URINE

860700149 MIlCHELL ML T IMITH RESEARCN INSTITUTE ASSAY OF IOHATOMIDIN'C IN ILODD SPOITED ON fiLTER PAPER REJECIED

860700150 KLIKI "" UNIVERSITY Of HAlIAII APPLICATION Of ELISA'I FOR RAPID PREPATENT DIAGNOSII Of RUECTED
DRACUllCULIAI.1

-.0700151 IAlIIA-VElRO I HUMAN INSTITUTE OOT-._lSAY fOR MYCDlACTERIUN IUIIRCUl.OSIS ..TlIOOIIi REJECTED

..-152 KHALIL III AINI lRANS UNIVERSIIY PROPOSAL fOR _TRACT 011 ACUTE DIARRNEAL DISU.1 REJECTED

..-155 KHALIL III AINS SNAMI UNIVERSITY PROPOSAL fOR fiLARIAl.. REJECTED

<'~
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170500171 11010

860900154

161000155

161000156

161000157

161100151

161100159

161100160

161100161

161200162

161200163

161200164·

170100165

170100166

170200167

1702001611

170J00169

17OJOO170

BOUZCU8AA K

PAClY GE

CURTIS RH

GILIWI RH

SCHOOlNIK GK

MIOTII PG

MCLAUGHLIN G

CHUIlVOIIGIE S

SUIMAT f

BUCMAMAH TM

GUERUIIT IL

SENAIATH 0

KELLERIWI GIl

CHEll 10

JEGEDI 0

PEARION 10

KMALID K

INSTITUT MASSAN II

MIAHI UNIVEISITY

AITIL INC.

UNIV CAYITANO HEREDIA

SIANfOlD UNIVEISITI

JOHHS HOPKINS UNIVERSITI

UNIVEISITI Of ILLIHOIS

THAI RED ClOSS SOCIETY

MAHIDOL UNIVERSITY

UNIVElslTY Of WASHIIIGTON

UNIVEISITY Of VIIGINIA

UNIVERSITY Of PEIADENIYA

PIOTATIK IIIIIINATIONAL IIIC

PIC

UNIVEUIll Of IWAII

UNIVEISITY Of VIIGIIIIA

IHlTlTUT _IQUI II
VETUIIlAII. _ II

DEVELOPMENT Of IAPID AND ADAPTED BIOCHEMICAL AIID
SEIOLOGICAL TESIS fOl TilE DIAGNOSIS Of IOHI BACTERIAL
DIAIIHEAL DISEASES III MOIOCCO

DEVELOPMEIIl Of DILUIION SEllSORS fOl OIS SOLUIIONS

DIRECT'IEADIIIG HEMOGLOBIIIOMEIEI fOl DEVELOPIIIG-WORLD USE

CISTICEICOSIS, AN OLD DISEASE WITH IIEW POSSIIILITIES fOl
DIAGIIOSIS AND TREAIMEIIT DETECTION Of ANTIGEN IN IlUMAIIS AIID
AIlIMALI

DEIECTION Of ENIEIOPAIHOGEHIC E. COLI (EPEC) WITH IHE
EPEC-SPEClfIC CAlIOHYDIATE IECEPIOI

A SELf CONTAINED EIIZIMATIC MEMBRAIIE IHMUllOAISAI fOl THE
DIAGIIOSII Of IISPIIATOIY IlIfECTIONI

DEIECTION Of MALAIIA PAiASITES USIIIG EIIZINE-LINKED
SINTHETIC DNA PIOIEI

PROVISION Of fiELD TESTIIIG AND ADVISOII SEIVICES TO THE
DIATECH PROJECT

SCIUIIING fOl HEMOGLOBINOPATHIES AT PIIHAlY HEALTH CAlE
LEVEL

DEVELOPMENT AIIO IEITING Of DIAGNOSTIC IEAGEIITS fOl
M• TUIl!ICUl.OSII

SIUDIES Of POTENTIALLI IIMPLEI HETHODI fOl DETECTION Of
fECAL LEUKOCYTES AS I OUIOE TO INfl_TOIY DIAllHEI

A W. BANCIOfTI DIIA LIIIAIY, SPECIES SPECifiC CLONED
ANTIGEIII AIIO IHHUIIODIIGHOSII 0' flLAIIASIS

DEVELOPMENT Of A fiELD DIAGNOSTIC TEIT' SHIGELLOSIS

HEMOIlHAGIC fEVEI WITH IENIL SINDIONE VIIUS HOIIDCLOIIAL
ANTI lOllY

SEROLOGICAL IIUDIES Of IHE EPIDEMIOLOOI Of _1IA111
IN IOUTH "II NIGEIIA

IAPID DI_TlC T£l1I fOl IHE DElECIION Of VIICEIAL
LlI_1A11I

VALlDIIION Of TME ELIIA .01 THE I_IADIIOSIS Of
__ fASCIOLIASIS III MOICICCO

IEJECTED

fUNDED/TERMIIIATED

fUNDED

IEJECTED

fUIIDED

REJECTED

fUIIDED

fUllOED

IEJECTED

fUIIDED

fUIIDED

REJECTED

IEJECTED

IEJECTED

IEJECTED

fUIIDED

IEJECTED
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870500172· KANTOR IN CENTRO PANAMERICANO DE EVALUATION Of AN ENZYME LINKED IMHUNOSOR8ENT ASSAY REJECTED DUE TO
ZOONOSII fOR THE SEROLOGICAL DIAGNOSIS Of SACILOSCOPY NEGATIVE AID RESTRICTIONS

ADULTS AND CHILDREN'S lU8ERCULOSIS

870500173 ANTHONY RL UNIVERSITY Of MARYLAND RAPID DIAGNOSIS Of CUTANEOUS AND VISCERAL LEISHMANIASIS REJECTED

870500174· DEUTSCH ME MARSHALL DIAGNOSTICS. INC. APPLICATIONS Of A UNIQUE LAMINATED MATERIAL TO RAPID REJECTED
CLINICAL TESTS

870500175 PHAIRE L TUSKEGEE UNIVERSITY USE Of HONOCLONAL ANTI80DIES fOR DEVELOPMENT Of AN REJECTED
ENZYME-LINKED I_IAGNOSTIC TEST fOR fALCIPARUM
MALARIA IN WEST AfRICAN CHILDREN

870500176 STRICKLAND GT UNIVERSITY Of MARYLAND DEVELOPMENT AND EVALUATION Of AN ELISA TO DETECT REJECTED
E. HISTOLYTICA ANTIGENS

8705OO1n DANIEL TM CASE WESTERN RESERVE UNIV PRACTICAL TUBERCULOSIS ELISA fUNDED

870500178· MAIULI 8M IMPERIAL COLLEGE Of DEVELOPMENT Of MONOCLONAL ANTIBODIES AGAINST REJECTED
SCIENCE AND TECNNOLOGY IAJCHERERIA 8ANCROfTl STAGE 3 LARVAE

870500179" CHUK\AJMA fO CNUKS MEDICAL DIAGNOSTICS SCREENING A LARGE SECTION Of THE POPULATION fOR REJECTED
LAIORATORIU GENOTYPE IN OlDER TO ELMINATE TNE INCIDENCE Of

SICKLE CELL DISEAII

870500180* SAVANAT T MAHIDOL UNIVERSITY TWO-SITE ELISA fOR DETECTION Of PLASIlODIUN fUNDED
fALCIPARUN ANTIGEN

870500181· WA ISON- UGANDA RED CROSS DEVELOPMENT AND fIELD TESTING IN UGANDA Of REJECTED
WI LL IAIlS EJ ADOT EIA TEST fOR NIV I

870600182 EL'SADRYAM SENSOR DIAGNOSTICS INC. VISUAL ENZYME IMMUNOASSAY fOR RESPIRATORY SYNCYTIAL REJECTED
VIllUS

870600183 HEWLETT EL UNIVERSITY Of VIRGINIA A DIAGNOSTIC PROlE fOR STUDY Of I. PERTUSSIS INfECTION DEfERRED
AND ITI EPIDEHIOLOGY

870600184 YOLKEN RN JONNS ItOPtCINI UNIVERSI TY PRACTICAL AND SENSITIVE HYIRIDIZATION ASSAYS fOR THE REJECTED
DIAGNOSIS Df RESPIRATORY INfECTIONS

870600185 LALM IIOMEDICAL RESEARCH INSI DEVELOPMENT Of HALARIAL DIAGNOSTIC AND SEROEPIDEHIOLOGICAL REJECTED
PROIEI IAIlD ON RIIOSOHAL RNA

170600186 ZIPP AP SENSOR DIAGNOSTICS INC. VISUAL ENZYME IMMUNOASSAY fOR SIREPTOCOCCUS PNEUMONIAE REJECTED

170600187 NASN , IIO'HETRIC IYSTlHS INC. RAPID IU. TlINZYME KTT fOR DETECTING DIARRHIAL DIIIAIlI REJECTED

1706001. NAIN' IIO'METRIC SYITlHS INC. DEVIL_NT Of A P1UDAILE INZYME IMMUNOAISAY 'OR REJECTED
HALAiIA SPUROZOIlI DlIICTlON

8706001. APICILLAHA RUEARCH fOUNDATION Of DEVlL_NI Of A RAPID DIAGNOSTIC SYIIEM fOR IACIIRIAL REIUlHISIION REQUEIIED
IIRII UNlVER81TY Of HEW PHlUNOHIA

~~
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YORC

870600190· KARITN AE ROYAL TROPICAL INSIIIUTE A DIRECT AGGLUTINATION (DAI ASSAY FOR TKE DIAGNOSIS OF REJECTED
VISCERAL AND MUCOCUTANEOUS LEISHMANIASIS

870600191 BRANDWEIN MJ GENETIC DIAGNOSTICS CORP DISPOSABLE DIAGNOSTIC DEVICE FOR E. COLI ENTEROtORINS FUNDEO/TERNINATED

870600192 ALI NI ICDDR.I A SIUDY OF KNOlILEDGE AND PRACTICE RELATEO TO OIARRItOEA AND REJECTEO
ORAL RENYORATION tNERAPY IN MATLAB

87060019S· BOCTOR FN SPECIALTY LABORATORIES INC. RAPIO DIAGNOSIS OF MYCOBACTERIAL MENINGITIS RESUBMISSION REQUESIED

87D600194 LUCIUS R INSTIIUT FUR TROPENKYGIENE DEVELOPMENT OF A FIELO APPLICABLE SEROLOGICAL tEST FOR REJECteD
OETECTION OF HUMAN INFECtIONS WITN IRUGIA MALAY I AND
WUCKERERIA IANCROfTI

870600195 EDINGTON MA UNIVERSIIY COLLEGE/UK MEINODS FOR MONIIORING IACIERIOLOGICAL WAIER QUALITY IN REJECIED
SRD WORLD VILLAGEI

870600196 SUII IPANT I MAKIDOL UNIVERSIIY DEVELOPMENT Of VI MONOCLONAL ANTIIODIEI FOR THE DIAGNOSII FUNGED
Of tyPNOIO FEVER

870600197 BENAVENIE L UNIVERSIOAD PEIlIIANA ESIAILISNMENT Of A IANC Of IIOLOGICAL SPECIMENI fOR THE UNOER REVIEW IY OIRS
CAYETANO NEREDIA DIAGNOSIIOf IYPKOID fEVER AT CAYETANO NEREDIA UNIVERlltT.

LIMA, PEilU

870800198· GAS_DC UOCH UNIVERSAL OEVELOPMENt AND PSODUCTION OF DIAGNOSTIC IECNNOl.OGIEI fOR REJECtEO
ENtEilPRllI1 INFECTIOUS OIIEAIII: HUMAN IUlEIlQlLOSII IN .-A

870800199 CAPSENIEIlG JG RIJCSINStlTUUT VOOR DEVELOPMENT Of ELISA MEIHODS FOR INTRATTPIC DIFFERENllAtlON REJECIEO
VOUIGEZDNDItEIO OF POLIOVIRUS STRAINI AND AN11100IEI

870800200 VI NAYA_TNY UNIVERSITY OF JAFfNA MANUfACTURING DISPOSAILE BACTERIAL TEST CITI FOR (AI URINE REJECteD
<II WATER

870800201· BURY I JOItNI KOPKINI UNIVERSITY FEAIIIILITY Of IKE USE Of TKE ELIIA fOR RIV ANTIGEN DETECTION REJECTED

870800202* EOL IND ID TNE MEDICAL COLLEGE OF DNA PROBE fOR GIARDIA LAMIL IA fUNDED
PENNIYLVANIA

871200205 VAN ALPNEN AJW UNIVERlltY Of AMITEROAM DEVELOPMENT Of A TEIT lOR TNE DIAGNOSII D' AQlTE REIPIRAIORY REJECTEO
IRACT IN'ECTIONI IT NAEMOPNILUI IN'LUENZAI IN CNILDREN

871200204 ECKEVERRIA P AFRIMI DEVELOPMENT AND 'IELD IEITING OF .IOTINYLATED CLONED DNA REJECTED
PSOBE' TD IDUTlfT VEROCVlOtORIN 1 AND 2 ESCNEilICNIA COLI

8n_· ITI'" "" GIARDIA IPECIALTY LA lEX AGGLUTINATION AND HAD'ELIIA fOR DIAGNOSIS Of TD H CONIIDERED AT
DIAGNOSTICS, INC. GIARDIAII. AND AMOE.IAlI. 'UTUIE DATE

8"_ WID

8',2ON07* ....IIED NO LI'E SCIINce. INSTITUTE DlVlLOPMENT Of A LOll CllIT CIT fOR IACTERIIlL08ICAL \lATER REJECTED
lIMLln TEIT IN IUIAL UEAI Of DEViLaPl. ClUITIIEI

"",
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88OlOOZOI" FARMER· OGOGO SAN HATED, CA ASSAYS FOR THE RAPID DETECTION OF GIARDIA LAMBLIA RESUlHISSION REQUESTED

aaoz00209 GRINSTEIN S CHILDREN'S HOSPITAL DEVELOPMENT OF SIMPLE, ANTIGEN· SPECIFIC TESTS AS REJECTED
RICARDO GUTIERREZ TOOlS FOR CHAGAS' DISEASE

88OZOOZIO ANDERSON LJ CENTER FOR INFECTIOUS DEVELOPMENT Of ANTIGEN AND ANTIBODY IMMUNOASSAYS FOR THE FUNDED
OISEASES/COC PARAINfLUENZA VIRUSES AND RESPIRATORY SYNCYTIAL VIRUS

88ozooz"" MANNING 00 UNIVERSITY OF WISCONSIN AMINK AND FERRET MOOEL FOR INTESTINAL DISEASE CAUSED REJECTED
IY CAHPYLOIACTER JEJUNI

8IOl00ZIZ" SllItHERFELT H UNIVERSITY OF IERGEN DNA HYIRIDIZATION IN STOOl. ILOTS, WATER SAMPLES AND REJECTED
JOHN J WEANING FOODS FOR THE IDENTIFICATION Of ENTEROTOlCIGENIC

ESCNERICHIA COLI

880400Z13 GOPO JM UNIVERSITY Of ZIMlAlWE ROUTINE DIAGNOSIS TO DETERMINE THE PREVALENCE AND STATUS REJECTED
OF SALMONELLAE SPP •• IN RURAL AND URIAN DRINKING WATER
SOURCES; DAIRY AND DAIRY PRODUCTS; MEAT AND MEAT PRODUCTS;
POULTRY AND POULTRY PRODUCTS: AND CLINICAL DIARRHOEA
USING A SALMONELLA' SPECIFIC DNA PROlE

8804DD2T4 PARKINSON AJ COC/ANCHORAGE DEVELOPMENT Of AN ENZYME I_SlAY fOR THE RAPID DETECTllII PUIlDED
Of PNEUMOCOCCAL C POLYIACCHAllIDE

aaosOOZI5 LEI NOIlEN II NATIONAL PUlLIC HEALTH EVALUATION OF RAPID UROLOGICAL DIAGNOSTIC METMOOS FOR REJECTED
INSTITUTE/fiNLAND IACTERIAL ACUTE LOWER RESPIRATORY INfECTllIIS IALRI) Of

CHILDREN IN DEVELOPING COUNTRIES

ll806OO216 _R.. JG UNIVERSITY Of MARYLAND FIELD STUDIES Of ASYNTHETIC DNA PROlE FOR PATHOGENIC REJECTED
YERSINIA SPECIES

ll806OO217 LAMILLO"E 0 LMD LAIORATORIES, INC. TESTING STOOlS FOR IlULTIPLE ANTIGENS REJECTED

ll806OO218 REESE AT THE AGDURON INSTITUTE DETECTION Of PLASIIODIUH FALCIPARUM AND PLASIIODIUH VIVAX REJECTED
ANTIGENS USING _LONAL ANTIIDOIES

ll806OO219 REESE AT THE AGDURlII INSTI TUIE NEW APPROACHES TO PRODUCING MONOSPECIFIC REAGENTS AGAINST REJECTED
MALARIAL PARASITE ANTIGENS

8807DD2Z0 MURAL IDHARAN R ASSOCIATION FOR RURAL ClIIMUMITY HEALTH PROGRAMME FOR INDUSTRIAL POLLUTED AREA REJECIED
SOCIAL &MEALTH AffAIRS

1lOlOO221 SAUL AJ QUIENSLAND INIIITUIE Of DEVELOPMENT Of HALAllIAL SERODIAGNOSTIC TEllS SUJlAlLE FOR REJECTED
MEDiCAl REIEARCN LAllGE'SCAlE fiELD USE

a"DDZZ2 WELCH Of UNIVERSITY Of OI(~ DIAGNOSIS Of IIYCOIACTERIAL INFECTllIIS lASED ON GAS' REJECTED
CNllIIOTOllIAPHIC AIIAUSIS Of CEREIICIIPIIIAl. fLUID. 1E1III.
OR ""'UH

.,ZDD223 01 EIlRADA ... NAIIONAL NlALTH IHII ITUlI ENTAMOIIA HISTOLYTICA AND AllEIIASIS IH IIOITH. CEHTER AND IOUTH RUECTED

<,"



.. .. .. .. • • • • • • •

fROIl PERU

881Z00ZZ4· PARKINSOII AJ ARCTIC INVESTIGATIONS fiELD APPLICABILITY Of POLYCLONAL ENZYME IMMUNOASSAY fOR REJECTED
LAIORAlORY DETECTION Of RESPIRATORY VIRAL ANTIGEN

890100ZZS LIM PL UNIVERSITY Of HONG KONG THE APPLICATION Of TUiE LATEX IMMUNOASSAYS TO THE DIAGNOSIS Of DEfERRED
lYPHOIO fEVER

89OTooZZ6 OIERItELMAM R JOHNS HOPKINS UNIVERSITY ACLINICAL fiELD TRIAL Of A NUCLEIC PROlE fOR IHE OEIECTION Of fUNDED
SHIGELLA INfECIIONS

8903OOZZ7 KABIA SI tOMMUNlTY DEVELOPMENT COUNCIL RURAL SANITAIION RESEARCH: PHASE III REJEtlED

890600ZZ8 ROIINSOII HII SAN JOSE STATE UNIVERSITY fLUOROCHROME STAINING fOR THE RAPID DIAGNOIIS Of fECAL PRDTOZOA REJECIEO
AND HElMINTHS

890600ZZ9 CARLIN N NAIIONAL IACTERIOlOGICAL DEVELOPMENT Of A RAPID AND SENSIlIVE DETECTION ASSAY Of fUNDED
LABORATORY SHIGELLA fLEXNERI ANTIGEN IN ITOOl IAMPLEI

890600Z3D· CAIEllO f NEW YORX MEO ICAL COlLEGE DEVELOPMENI Of DIAGNOSTIC ASIAYS fOR TYPHOID fEVER fUNDED

890800Z3T WlIGNI J GULL fOUNDATION fOR AMEMBRANE-lASED ASSAY fOR PNEUMOCOCCAL POlYSACCHARIDE REJECIEO
MEO ICAL REIEARCH

890800ZSZ VOLLER A ZOOlOGICAL SOCIElY Of LONDON DEVELOPMENT Of MALARIA ANIIGEN ELISA fUNDED

890800233 HOffMAN A UNIVERSIIY Of WASHINGION A NOVEL APPROACH TO A DIAGNOIIIC DIPSTICK REJECTED

891200234 BACHARACN U HEBREW UNIVERSITY DEVELOPMENT Of A NEW OIAGNOIIIC METHOD fOR MALARIA USING DEfERRED
ANTlICIIIII AND DNA PR0811 TO PLA_11l ORNIINIIII
DECAR8OllYlA8I!

8912OOZ35 GLAII R EMORY UNIVERSIIY THE EPIDEMiOlOGIC IMPORTANCE Of NOVEL VIRAL AGENTI DIARRHEA PENDING REVIEW

891ZOOZ36· fRANKIL 0 WEIZMANN INSIIIUIE Of SCIENt! DEIECIION Of SALMONELLA IYPHI IN fECES AND ILOOD USING DNA DEfERRED
AMPLIf ICATION

9OO1OOZS70 HUll AE NEW ENOLAND MEDICAL CENIER flELO SIUDY Of A COlONY ILOI ASSAY ID DEIECT SHIGELLA AND PENDING REVIEW
HOSPIIAL SLI PRODUCING E. COli

9OOTOO238 INOlollEN KJ LIVERPOOl SCHOOl 0' IROPICAL DI"ERENIIAL DIPSIICK fECAL ANllGEN DETECIION IESI 'OR lYO PENDING REVIEW
MEDICINE PROIOZOAMS

900100239 CARlILLO C UNIVERSIDAD PEIIUANA CAYElAIIO USE Of DNA PR08I 'OR lHE OElEClION 0' C_IC CARRIUI OE'URED
HEREDIA Of IAlMDMELLA TYPNI

••••••......••.....
·,...Ibility Itudl..
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DilTech Subagreement& by Di ••••1 Are.
Dltt: 02116/90

N_r

AIIITI

160300047
160700075
1612110163
160700017
1607110124
1607IIOO9S
160700075
160700015
1705110177
160700113
llID4oo214
1ID200210

Inil t lullon

Conc.r. f.r 01••••• Concr.1
Unl..r.ICy .f ConCucky I••••r.h foundaClon
Unl..r.lcy .f W••hlneCon (y••r II)
Conlnklilk In.clcuuC voor dI Tropen ,Yr II)
llaoodl••1 I••••r.h foundaClon
1I1_••c. IIlnlne end IlonufIClurlne COlllpIny
UnI..r.ICy .f I..h"C.r
I••••r.h foundaClon .f SUNY
C••• WIII.rn I•••rY. unIY••• llY ,Y••r III
InC.rntClonel H••lch l.ryl...
ConC.r. f.r 01..... Conlr.I/Anch.....·Yr II
Conc.r. f.r 01 ••••• Conlr.1 ,Y••r II)

'1

Ander.on, larry J.
C_rod. J. Donold
....h...n. Th.... II.
C.lk. Arend II.J.
Cr••f.rd. JICk I.
1I1Ibr.ch. D.on I.
IfIU. loborl
Apl ••II •• "l.h••1 A.
Dlnl.l. Ih.... ".
' ••1, Chlr'e. I.
'.rklnaon. Alon J.
Anderton, Llrry J.

Till.

Producllon .nd .hotICc..lzlclon .f _ .,.Intl po..lnfluonz.
ELISA f.r lh. ropld dlll"Oli••f Inll-..
D.v.lopIInl .nd t••tlne .f r"II"t. f.r II. luber.ul•• I•
D.vtlopllnC .f '1.ld ••••y f.r dll••cton .f II. cuber.ul•• I.
G.noll. probo. f.r tho dotOCllon .f II. luber.ul •• I.
Advoncod 'nlultntClon ....y fot •• ~III
D.v.lopIInC .f on ILIIA for repld dlll"Oll. of Inlluonll
D.v.lopoont .f _Ionel .ntlbodl.. t. pn._......
ProcII••I Cube••ulool. eLISA
A.puC" .....lIne .Ihod lot luber'ul•• I. dl'eno.l.
En.w-t 1.-uno••••V f.r pnouooc l C pol'••••h.rldo
Anllll" end .nllbodv I VO f.r r••plr.c.,y vlrUl"

DI.rrh••/Typh.ld

16DSOD063
161DODI58
1607110143
1607110104
1607110142
1607110134
1607110137
170600196
170600191
161200164
170lO0202
I60300052
160700019
190100226
1906OOZ30
1906OOZ29

N.I.rl.

160300045
16OJ00049
16DS00061
1607110121
1607110133
161100160
Il1l5OO11O
19OIlIOZJ2

Olhor

l6090O0O1
1610001"
161100161
I60300OI1
~1S6

870100169

Henry II. J••k.on foundaClon ,Y••r II)
St.,f.rd Urlly...lcy 1lod1••1 ConUr
unl..r.lly.f VI.,lnl. ,Y••r III)
DV- C.rporltlon
Th. Johno Hopkins unlv••• lcy/DIID
Lend O'L.k..
Unl..r.Icy .f lI.rylend .C 1.11100r./C¥D II
"ohlllol unlv lcy/foculty .f Ilodl.lno
ConICI. DI cl •• C.rpor.clon
unlv.,.ICy .f Vlr,lnl. DIpC .f G.OI Ilodl.lno
1lod1.11 C."", .f ',"",ylv.,l.
C.y.lonc TtehnolOll.. C.rpor.llon
l.r.·I...... DIII"OICI••• Inc.
IhI Johno Hopkins UrlI llylOllI
.... '.rk Ilodlcol C.Il...
N.Clonel 'ICc.rl.IOII••1 Lobor.C.ry

unl ..,.lly .f Ilorylend .1 1.lcloor./C'
Inliliul••f Zoology. Zoo'OII ••1 Iocl.c,
'r.f••• lonel Il.ff A.... I.clon (Y••r III
G••rlliown unlv.r.lly ,Y••r III)
unl ..r.lly .f lI.rylend .1 ,.'Cloo••/C¥D I
UrlI..r.tly.f Illlnol. ,Y••r II)
lIohlllol Un!v/fICully of ',op Ilod (Y••r II)
Th. ZooIOlI ••1 1..1.1, .f London

Th. Johno lIopklno unl....lcy/Prl_y I
111..1 UrlI..,.Ily (Y.., II)
_ I_obh. _1.1 InoCIt",./P,I-V II
lho _ Yotk llood ConCIt
Arl.I, Inc.
unlyor.ICy .f Vlr,lnl. Ichotl .f lledl.lno
Urllyor.tly of ".r,lend· .....I-V

O'irlen, AI lion D.
I.hoolnlk. G.ry C.
IoYdln. Joneth., I.
Ilnth. sur.1 •.
lu.ok. C. Lyme
.Inlon, IClYon I.
Llvlne, Myron N.
lulClpont 1.'......Ch
Irandwoln. H.rvoy
Guorronc, Ilchord L.
Edllnd. T"- D.
'_'. II Ichili G.C_. IrvIne
Oborh.I_. Ilch.rd
Cobol I•• flilpo
C.rlln. Nil.

It..-r, J... I.
V.Il.r. AIlIt..
lI.rlln. W. John
I.yl.r. 01_ WllIoe.
100onok,. _1_ A.
IlcL......lIn. Gor.ld
IIY_' Ih.,ovonll
V.II.r. Ail •••,

1_, loll ••
'oe.". IIlIlot'C I.
....... ClIUII.....
'rlnc., Alfrod II.
Curll •• Ilchord,..r_..._D.
Ilrl.klend. I. T.....

C.lony·ELISA I.r dococclon In .1001 .f E•••11
Dltocclon .f ePEC .ICh Ch. EPEC-_Ifl••orbohydrlt. rocopl.'
D....lopIInC .f • loclln-.poclfl. ELISA f.r ....1..1.
fl.ld·.ullobl. ELISA for dococllng ••Ioonoll. yl onclll"
Indl...lIdi ..lOy for dl .....11 .f typh.ld foyor
D.v.lopIInl .f ••••VO f.r docOCllon .f •• cyphl
ProporoUon .f IlAb fot dlcoctlon .f onl..opolhOlonl. E•••It
D...lopllnc .f VI _Ionol onllbodl.. f.r typh.ld f.v..
DlIpo.obl. dloenolll. dOYI •• fot E•••11 onc...toalnt
Studl...f Ilopiot .chodo of dol.ctlon .f f•••1 1.....yC••
DIlA p'obI lor GI.,dl. llIbll.
VI.UlI 11ftUnOI••oy f.r hopolltl. I &.hol.r. onC.'.-I•• ln
'.r.logl. doctetlon of GI.rdl. 11Ib11. onctll" In .1001
Clln. 1I.ld trl.1 .f • nucl.l. ICld probl for ohlllll.
D....lopIInt .f dl.I"OIll••••'" f.r lyphold IOYI'
DI'I"OICI•••••y f.r Ch. dotoctlon .f thlllil. In .cool

h.IUlclon .f II.. pr_ fot Ch. dlll"Oll••, ..1..1.
ILISA fot ch........_c of pl._ ",Inlno 1...1.
.onrodl"'llv. dllocllon/'. vtv.. & P. ftl.lpor.. In blood
DIY.lopIInC .1 _Ionel onclbodv·llo.od ••••y fot .Iorl.
DlYIlopllnC of ELISA fot dlcocclon of P. f.I.lpor..
D.locclon .f ..Iorl. poro.lc.. utlng .~Ih.tlc DIA probo.
T..·.II. ILISA f.r lh. dottetlon of P. f.lclpor.. onclll"
DlYllopIInl of .Iorl. tntlll" ELISA

"ovl.lon .f •••111_ co _ " 'l/ 'ltoty r......_
_Ioptonl .f dilution -. for IOlutl_
'rovl.lon of ...Iot_ Co _ " It end .....1. colloctlon
_Ioptont .f D. vol...l.. dl .....tlc. fot third _Id _
_Ioptonc .f • dlrocl·..odlng ,,-lolli_tor
lIpId dl .....tlc C..11 fot dltoetlon .f vllCor.1 L.I_I..I.
Tocftftl ••1 ••• I.tone. c. DI.y~ '*
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DIATECH
PROPOSAL REVIEW GUIDElINES

CRITERIA FOR RECOMMENDATION

• The project must further the goals of DiaTech.
• The project must have technical merit.
• Project personnel must be ca-petent to perfonl the work planned.
• The applicant institution must have adequate facilities. equi~nt.

and financial management resources.
• The project must have a high likelihood of achieving its stated goals

within the expressed time fra.e and budget.
• The budget must be appropriate to the tasks described.

GENERAL GUIDELINES

Individual reviewers are expected to review the criteria for reco..enda­
tion and to read all proposals under consideration. The n~r of pro­
posals assigned to a given reviewer will vary. depending on the n~r
of proposals received. If the assigned reviewer is unable to review the
proposals submitted. the reviewer will advise project management within
three days of receipt so that an alternate reviewer -ay be found. Re­
viewers will not circulate proposals to other colleagues for ca-lent
without the prior approval of project management •

Reviewers are asked to provide a narrative explanation of the strengths
and weaknesses of each proposal in relation to the criteria for reca.­
mendation. Deficiencies. ambigUities. and needed clarifications in
individual proposals should be addressed. This su.-ary docu-ent need
not be lengthy. but it should explain the basis for the individual
recommendation. This written narrative should be returned to the
Technical Director by overnight courier.

Reviewers should clearly justify why a particular proposal is unaccept­
able and not capable of being made acceptable through negotiation. For
acceptable proposals, reviewers should outline what additional infor-a­
tion, if any. is needed to make a final reco-lendation. This should
generally be limited to two or three points in a given proposal before
consideration should be given to judging the proposal as unacceptable.

In addition to providing a narrative review. reviewers are asked to
score proposals according to the criteria proVided. This will be
especially important in instances where the entire review process is
conducted by mail. since differences in the tone of the narrative review
may be more imagined than real.

CONDUCT OF REVIEW

Assigned reviewers. usually no more than two in number. will provide
their narrative reviews and score sheets to the Technical Director by
the assigned date. The Technical Director will collate the reviews.
average the scores. and make comments. where pertinent. If the reviews
of a given proposal are markedly discordant. the Technical Director may•
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at his discretion, seek an additional review; refer the proposal to the
TAG for a final recommendation; or attempt to negotiate a consensus
between the original reviewers. The TAG will review all acceptable
formal proposals for a final recOMDendation, prior to any award being
made, for appropriateness of the reviewers' assess.ents and for
relevance to OiaTech's goals. Proposals which were judged unacceptable
by the reviewers will not be forwarded to the TAG. DiaTech staff will
coordinate review of all proposals received and will furnish a written
sW8lary of the reviewers' co.-ents to the applicant, but reviewers'
na.es will not be released. There is no provision for rebuttal of a
review of appeal of the TAG's decision. All grants require the express
approval of A.I.D. before funding is awarded.

/wb
MT00098V
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DIATECH-SPOIlSORm PUBLICAn.

ARIITB

LARRy J. ANDERSON. Centers for Disease Control

Hierholzer JC. Bingha. PG. Coa.bs RA. Johansson KH. Anderson LJ. Ha10nen
PE, CQlparison of ~noc1ona1 antibody ti-e-reso1ved fluoroi..-noassay with
-anoc1ona1 antibody capture-biotiny1ated detector enzYle i..-noassay for
respiratory syncytial virus and parainfluenza virus antigen detection.
Journal of Clinical Hicrobiology 27:1243-1249 (1989).

J. DONALD COONROD. University of Kentucky

Coonrod JD. Karathanasis p. Betts RF. Donofrio JC. EnzYle-1inked
im.unosorbent assay of core antigens for clinical diagnosis of influenza.
Journal of Hedical Virology 25:399-409 (1988).

JACK T. CRAWFORP. Veterans Adlinistration Medical Center

Oirect detection of H. tuberculosis in clinical material using a DNA probe
assay. (In preparation 1989)

THOMAS M. DANIEL. Case Western Reserye University

Ferguson LE. Oanie1 TH. Cowparison of HycobacterfUi tuberculosis antigens
5 and 6 for ELISA serodiagnosis of tuberculosis. (Clinical Research.
Abstract submitted 1989).

Steele BA. Daniel TH. Evaluation by decision analysis of the potential
role of serodiagnosis of tuberculosis in a clinic in Bolivia. Abstract in
ABerican Review of Respiratory Diseases 139:A184 (1989).

Daniel TH. Ferguson LE. Sanson AJ. Evaluation of HycobacteriUl
tuberculosis antigen 6 for use in enzy-e-1inked im.unosorbent assay for the
serodiagnosis of tuberculosis. Abstract in ABerican Review of Respiratory
Diseases 139:A394 (1989).

Wallis RS. A1de SLM. Hav1ir DV. Aair-Tahmasseb M. Daniel TH. Ellner JJ.
Identification of potentially protective antigens of HycobacteriUl
tuberculosis using human monoclonal antibodies derived frow pleural fluid
1ywphocytes. Abstract in Clinical Research 37:567A (1989).

Hav1ir D. Wallis R. BOOI WH. Chervenak K. Daniel T. Ellner JJ. In vitro
blastogenic response to native and recombinant antigens of HycobacteriUl
tuberculosis. (Clinical Research. Abstract subtitted 1989)

Salata RA. Sanson AJ. Malhotra IJ. Phillips NB. Harbue M. Daniel TH.
Purification and epitope characterization of the 30.000 dalton native
antigen of Hycobacterium tuberculosis. (In preparation 1990)

Sada ED. Ferguson LE. Daniel TH. An enzy-e-1inked i..-noabsorbent assay
(ELISA) for the serodiagnosis of tuberculosis using a 30.000 dalton native
antigen of Hycobacteriul tuberculosis. (In preparation 1990)
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AREND H. KOLK. Konink1iik Instituut voor de Tropen

Verstijnen CPHJ, Kuijper S, Schoningh R, Bruins JJM, van Ketel R, Groothuis
0&, Ko1k AHJ. Identification of Mycobacteriu. tuberculosis with 1OnOC10nal
antibodies. In: The XII International Congress for Tropical Ifet/ieine and
Malaria; 18-23 Septe-ber 1988, A.sterd..: Excerpta Medica (International
Congress Series 810) (1988).

Verstijnen CPHJ, Schoningh R, Kuijper S, 8ruins J, van Ketel RJ, Groothuis
0&, Ko1k AHJ. Rapid identification of Mycobacteria. tuberculosis with a
panel of monoclonal antibodies in western blot and in i.-unofluorescence.
(Research in Microbiology, Accepted for publication 1989)

Schoningh R, Verstijnen CPHJ, Kuijper S, Ko1k, AHJ. Enz,.e i-.unoassay for
the identification of heat killed .ycobacteria belonging to the
Hycobacteriu. tuberculosis and the Mycobacteriu. aviu. ca.plex derived f~
early cultures. (Journal of Clinical Microbiology, Sublitted for
publication 1989)

Verstijnen CPHJ, SchuiteMa ARJ, van r-bden JDA, Ko1k AHJ, Thole JER,
HenDans PWM. Specific detection of If. tuberculosis by po1,.erase chain
reaction. Poster presentation, SylposiWi of The Molecular Biology of
Mycobacteria, September 19B9, University of Surrey, U.K.

Schoningh R, Verstijnen CPHJ, Kuijper S, Ko1k AHJ. Identification and
detection of M. tuberculosis in early cultures or sputa. by -anoclona1
antibodies. Abstract poster, International S~osiu. of the Dutch Society
of I.-unology, 14-16 December 1989, The Hague.

HerMans P, Schuite.a ARJ, van Scolingen 0, Verstijnen CPHJ, Bik EM, Thole
JER, Kolk AHJ, van Embden JDA. Specific detection of If. tuberculosis
ca.plex strains by polymerase chain reaction. (Journal of Clinical
Microbiology, Submitted for publication 1989)

Verstijnen K, Kuijper S, Schoningh R, Bruins J, van Ketel R, Groothuis D,
Kolk AHJ. Identification of M. tuberculosis with monoclonal antibodies.
(Su~itted for publication 1989)

ALAN J. PARKINSON. Centers for Disease Control

Parkinson AJ, Davidson M, Rabiego M. Enz,.e i.-unoassay for the detection
of pneumococcal C polysaccharide in sputu. of patients with presu.ptive
pneumococcal pneumonia. Abstract, 28th Interscience'Conference on
Antimicrobial Agents and Che-atherapy, October 24-26 1988, los Angeles, CA.

Parkinson AJ, Clift SE, Rabiego M, Davidson M. Detection of pneumococcal C
polysaccharide by enzyme immunoassay in Alaska Native children with chronic
otitis media. Abstract, 29th Interscience Conference on Anti.icrobiol
Agents and Che-atherapy, September 17-20, 1989, Houston, IX.
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Parkinson AJ, Davidson M, Ca.pbe11 J, Fack1a- R, Rabiego M. Enz,.e
im.unoassay for the detection of pneUIOcocca1 C polysaccharide in sputu. of
patients with presumptive pneu.ococca1 pneUIOnia. (Journal of Clinical
Microbiology, In preparation 1989)

DIARIUIEAIDPHQID

THOMAS D, EDLIND, Medical College of Pennsylvania

Edlind TO, Sharetzsky C, Cha ME. Ribosomal RNA of the pri.itive eukaryote
Giardia l..olia: Large subunit domain I and potential processing signals.
(Submitted for publication 1989)

ALISON D. O'BRIEN, UniforMed Services University of the Health Sciences

Perera LP, Marques LRH, O'Brien AD. Isolation and characterization of
monoclonal antibodies to shiga-like toxin II of enterohe.orrhagic
Escherichia coli and use of the monoclonal antibodies in a colony enz~­
linked immunosorbent assay. Journal of Clinical Microbiology 26:2127-31
(1988) .

Weinstein DL, Jackson MP, S~el JE, Hol.es RK, O'Brien AD. Cloning and
sequencing of a shiga-like toxin type II variant fra. an Escherichia coli
strain responsible for edema disease of swine. Journal of Bacteriology
170:4223-30 (1988).

Saxena SK, O'Brien AD, Ackerman EJ. Shiga toxin, shiga-like toxin II
variant, and ricin are all single-site RNA N-g1ycosidases of 28 S RNA when
microinjected into xenopus ocytes. Journal of Biological Che-istry
264:596-601 (1989).

JONATHAN I. RAVDIN, University of Virginia

Ravdin Jl, Jackson TF, Petri WA, Murphy CF, Ungar BL, Gathira- V,
Skilogiannis J, Simjee AE. Association of seru. anti-adherence lectin
antibodies with invasive amebiases and asymptomatic infection with
pathogenic Enta.aeba histolytica. (Journal of InfectiOUS Diseases,
Submitted for publication 1989)

Ravdin JI, Jackson TF, Petri WA, Murphy CF, Ungar BL, Gathira- V,
Ski10giannis J, Simjee AE. Seru. anti-adherence lectin antibodies as a
marker of invasive amebiasis and asymptomatic pathogenic Enta.aeba
histolytica infection. (New England Journal of Medicine, Su~itted for
publication 1989)
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W. JOHN MARTIN. University of Southern California

Shibata O. Martin WJ. Arnheim N. Analysis of DNA sequences in forty year
old paraffin elbedded thin tissue section: A bridge between .alecular
biology and classical histology. Cancer Research 48:4564-66 (1988). (Hard
Copy Requested)

Shibata O. Forrester K. Martin WJ. Arnhei. N. Perucho M. Most hu.an
careina.as of the exocrine pancreas contain ~tant c-K-ras genes. Cell
53:549-54 (1988). (Hard Copy Requested)

Shibata O. Fu Y. Gupta J. Shah K. Arnhei. N. Martin WJ. The detection of
human papilla-avirus in no~al and dysplastic tissue by the pol,.erase
chain reaction. Lab Investigation 59:555 (1988). (Hard Copy Requested)

Shibata O. Appleman M. Causey O. leeda- J. Martin WJ. Arnhei. N. Detection
of cytomegalovirus DNA in peripheral blood of HIV-infected patients.
Journal of Infectious Diseases 158:1185-92 (1988). (Hard Copy Requested)

Shibata OK. Arnheim N. Martin WJ. Detection of hu.an papilloma virus in
paraffin-embedded tissue using the polymerase chain reaction. Journal of
Experimental Nedicine 167:225-30 (1988).

Kiyabu M. Shibata O. Arnheim N. Martin WJ. Fitzgibbons P. Detection of
human papillomavirus in formalin-fixed invasive squa.aus careina-as using
the polymerase chain reaction. A.erican Journal of Surgical Pathology 12:
221-24 (1989). (Hard Copy Requested)

McDonnell JM. Mayr A. Martin WJ. DNA of hu.an papilloma virus type 16 in
dysplasias and malignant lesions of the conjunctiva and cornea. New England
Journal of Medicine 320:1442-46 (1989). (Hard Copy Requested)

Martin WJ. Newer techniques in diagnostic pathology: pol,.erase chain
reaction. United States and Canadian Academy of Pathology. Inc. Short
Course 147. 1989.

Martin WJ. Polymerase chain reaction: A tool for the .adem pathologist.
In Advances in Diagnostic Pathology. ed. C. Fenoglio. (In press 1989)

Shibata OK. Arnhei. N. Martin WJ. Detection of PlaSlOdiu. vivax and
Plas.adiu. falciparu. using the polymerase chain reaction. (Submitted for
publication 1989)

GERALD L. MCLAUGHLIN. University of Illinois

Mclaughlin Gl. oeloron p. Huong AY. Sezibera C. Campbell GH. DNA
Hybridization for Assessment of response of Plas.adiu. falciparv. to
chloroquine therapy. Journal of Clinical Microbiology 26:1704-7 (1988).
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Marich JE, Ruth JL. Whetstone CJTF, Collins WE, McLaughlin GL. Specific.
nonisotopic detection of Pla~iua falciparua in blood s.ears using
enzyme-linked DNA. Abstract. 37th Meeting of the Alerican Society of
Tropical Medicine and Hygiene, Washington, D.C. (1988).

Lanar. DE, McLaughlin GL, Wirth DP, Barker RJ, Zolg JW, Chu1ay JD.
Ca.parison of thick films, in vitro culture and DNA hybridization probes
for detecting Pla~iua falclparva malaria. Alerican Journal of Tropical
Hedlcine and Hygiene 40:3-6 (1989).

McLaughlin. GL. Use of synthetic DNA oligo.ers to analyze the repetitive
DNA families of Plasaodlu. falciparva. Abstract, 38th Meeting of the
American Society of Tropical Medicine and Hygiene. Honolulu, HI (1989).

McLaughlin GL. Decrind C, Dayal-Drager R. Subraaanian S, King H, Greenwood
BM. Evaluation of a prototype assay for falciparua malaria detection in
The Gambia. (In preparation 1989)

Marich JE, Ruth JL, McLaughlin GL. Microscopic detection of Pl.~iua
f,'ciparua using enzyme-linked synthetic DNA probes. (In preparation 1989)

McLaughlin GL. Decrind C, Dayal-Drager R, Hassan-King M. Subraaanian S,
Greenwood SM. Evaluation of a rapid. nonisotopic DNA hybridization .ethod
for falciparum malaria diagnosis in The Gaabia. (In preparation 1989)

SAVANAT THARAVANIJ. Mahidol University

Sri sin K, Savanat T. Ratanaporn K, Chutrudee V. Danai B. Two-site
imaunoradiometric assay for detection of P'asaodiua falciparua antigen in
blood using monoclonal and polyclonal antibodies. Journal of Clinical
Hfcrobiology 25:1467-71 (1987).

Savanat T. Competitive antibody-binding inhibition ELISA for detection of
Plasaodiua falciparua antigen. Presented at The Third Conference on
Malaria Research. October 19, 1989. Chieng Mai. Thailand .

Savanat T. Develop.ent of an ELISA for detection of Pla~iua falciparua
in whole blood. (Southeast Asian Journa' of Tropical Hedicine and Public
Health. Submitted for publication 1989)

DIANE W. TAYLOR. Georgetown Uniyersity

Taylor OW. Parra H. Evans CB. Quakyi lA, Howard RJ. Use of a monoclonal
antibody "antigen capture" assay for the diagnosis of .,laria. Abstract.
3rd International Conference on Halaria and Babesiosis. Annecy, France
(1987).

Parra ME. Taylor OW. Presence of histidine rich protein 2 (Pf HRP-2) in
the sera of people infected with Plasaodiua falciparua. Poster. American
Society of Tropical Medicine and Hygiene, Honolulu, HI (1989).
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Rodriguez-del Valle M. Taylor OW. Identification of ..larial antigens in
the urine of individuals with PlaSlOdiu. falciparu8 infections. Poster.
A8erican Society of Tropical Medicine and Hygiene. Honolulu. HI (1989).

Rodriguez-del Valle M. Taylor OW. Malarial antigens in urine of
individuals with PlaSlOdiU8 falciparu8 infection. Abstract. 602nd Meeting
of the Helminthological Society of Washington. Washington. D.C. (1989).

Parra ME. Howard RJ. Quakyi IA. Evans CB. Saill ME. Wilde H. Taylor OW.
Use of .anoclonal antibodies for the detection of the histidine-rich
protein-II (PfHRP-2) in sera of individuals with acute PlaSlOdiu.
falciparu. infection. (_rican Journal of Tropical Ifedicine and Hygiene.
In preparation 1990)

Taylor OW. Evans CB. Quakyi IA. Changkasiri S. Kennedy L. Lee S. Marsh K.
Howard RJ. Identification of a conserved antigen that circulates in the
sera of mice and man during acute malarial infection. (_rican Journal of
Tropical Ifedieine and Hygiene. In preparation 1990)

Rodriguez del Valle M. Quakyi IA. Evans CB. Taylor OW. Identification of
Plas~iu. falciparu. antigens in the urine of individuals infected with
malaria. (Parasite I.-unity. In preparation 1990)

Ligpaiboon T. Taylor OW. Kao V. Jones G. Geysen HM. Saul A. Charac­
terization of a Plas8Odiu. falciparu. epitope recognized by a -cnoclonal
antibody with broad isolate and species specificity. (Infection and
I.-unity. In preparation 1990)

Parra ME. Howard RJ. Taylor OW. Detection of histidine-rich protein-II
(PfHRP-2) in the sera of humans with acute Plas80dium falcip.ru8 infection.
(Infection and I-.unity. In preparation 1990)

ALISTER VOLLER, The Zoological Society of London

Eslava A. Morgan M. Voller A. Bidwell DE. ELISA--a possible alternative to
establish a therapeutic drug -cnitoring syste- in severe and ca-plicated
falciparu. malaria. Transactions of the Royal Society of Tropical Ifedicine
and Hygiene 82:683-85 (1988).

!mD

RICHARD H. CURTIS. Artel. Inc.

Rundell C. Wiley T. (Curtis R). Evaluation of a Portable He-oglobina-eter.
Abstract for presentation at Clinical Che-istry 1989. October 14. 1989.
Horri stown. NJ.
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RICHARD D. PEARSON. Universjty of Virgjnia

Evans TG. (Pearson RO). Develo~nt of .anoclonal antibodies to assay for
circulating antigen in visceral leishlaniasis. N.-orias Do Instituto
Oswaldo Cruz 83(S):471-74 (1988).

Evans TG, Pearson RD. Identification of leish.anial antigens in the sera
of patients with ~rican visceral leishlaniasis. Infection and I-.unity
56:3139-44 (1988).

Evans TG, Krug EC, Wilson ME. Vasconcelos AW, Alencar JE, Pearson RD.
Evaluation of antibody responses in ~rican visceral leish.aniasis by
ELISA and im.unoblot. N.-orias 00 Instituto Oswaldo Cruz 84:157-66 (1989).

Evans TG. Vasconcelos lAB, Li.a JW, Teixeira JM, McAullife IT. Lopes UG,
Pearson RD. Vasconcelos AW. Canine visceral leishlaniasis in northeast
Brazil: assessment of serodia9nostic methods. Alerican Journal of Tropical
Medicine and Hygiene 42:118-23 (1990).

SUPAWAT CHUTIVQNGSE. The Thaj Red Cross Socjety

Pornsilapatip J, IntragUitornchai T, Hanvanich M, N.-siripongp~ Y, et al.
An evaluation of a new cell counting and .alaria identification syst..
(QBC) in a tropical hospital setting. (Sublitted for publication 1989)

Wilde H. Chutivongse S. Advice for travelers to southeast Asia. (In
press 1989)

Pornsilapatip J. N,.siripongpun V. Wilde H, Hanvanich M, Chutivongse S.
Detection of plasmodia in acridine orange stained capillary tubes (the QBC
system). (In preparation 1990)

Wilde H. Innis 8. Pornsilapatip J. Alexander B. Glias C. (Chutivongse S).
Tetracycline responsive fevers at Thai Ka.puchean border displaced persons
ca.ps. (In preparation 1990)

PAIHIDIATECH

Free. MJ. Hargreaves WR, Stansfield SK. Collaborative project in
diagnostics for the i~rov...nt of health care in developing countries.
Abstract. 13th Annual Conference of the National Council for International
Health. June 1986, Washington, D.C.

Auditore-Hargreaves K. Diagnostic technology for ca.IUnity health.
Abstract. 17th Congress of the International Association of Medical
Laboratory Technologists. August 1986. Stockholm. Sweden, p. 58-62•
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Auditore-Hargreaves K, Farrand WP. Integration of dilgDOstics into pri..ry
health care progrus. Abstract, International Congress of the World
Federation of Public Health Associations, March 22-27, 1987, Mexico City,
Mexico .

Auclitore-Hargreaves K, Hiesowicz FM, Schwartz 0, Voller A. Appropriate
technologies for the rapid diagnosis of infectious diseases. Abstract,
TekMed Conference--Hea1th for All in the Future--What Appropriate
Technologies?, Hay 1987, Lyons, France.

Spielberg F, Kabeya CH. Ryder RV, Quinn TC, Bender TR, Auclitore-Hargreaves
K. Assesslent of rapid, qualitative HIV screening assays in Kinshasa,
laire. Abstract, 15th Annual Conference of the National Council for
International Health, May 1988, Washington, D.C.

Kabeya CM, Spielberg F, Kifuani NK, Ryder R, Heyward W, Quinn T.
Comparison of rapid HIV antibody screening assays, H... Ye.G Hospital,
Kinshasa, laire. Abstract, IV International Conference on AIDS, Book 2,
p. 262 (1988).

Spiel berg F, Auditore-Hargreaves K, Heyward Ill, Ryder RIf, Quirin Te, r. Ill,
et a1. Rapid, instru-.nt-free assays can be used in tand.. for screening
and confirmation of HIV infection. Abstract, V International Conference on
AIDS (1989).

Spielberg F, Kabeya CH, Ryder RIf, Klfuani NK, Harris J, Bender TR, He,..rd
Wl, Quinn TC. Field testing and calParative evaluation of rapid, visually
read screening assays for antibody to hURan i..unodeficiency virus. The
Lancet 1(8638):580-84 (1989).

Spielberg F, Kabeya CM, Quinn TC, Ryder RIf, Kifuani NK, HarriS J, Dender
TR, Heyward Ill, Tu MR, Auclitore-Hargreaves K. Perfor-.nce ancl cost­
effectiveness of a dual rapid assay syst.. for screening and confir-.tion
of HIV-l seropositivity. Journal of Clfnfcal Nfcrobfology, 28:303-06
(1990).

February 20, 1990
HS01230V



•

•

•

•

•

•

•

•

Attachment 7

., , "i< ....

. :->h;.

. _ '<J~­..



•

I

•

•

II

II

FII!IJ) i i!S i Ii'oG AND aMlPARA'IiVIl
EVALUATION OFRAPID, ViSUAU.Y iIEAD
• PEENING ASSAYS FORANi&NJtlO

HUMAN IMMt1NODI!FJCENCY ViR1JS

I'UYA SPm MR(;' CAw! MUlANGA ICMEYA'
1tmEaT IIV. RYDEll'-' N. K. KrFUA>ll"

JEFPIlEYHAuls' ntoMAsR. 8ENDEIl'
IIVIU.lAML HEnrAllD' TIIoMAsC. QuINN"

Pr.-J-rJl»z+-T~.""""~USA:I
l'NjeSlDA.X-' un," t'se-./a'o.-e-w.
_·_y_~,_US""'/a'

1_ 'D 'I • W.....'DC,' N__•
~_Irtt/«IittI-.l'lIi-.IB " • _ y 11/ I • ' I •-

TIlEI.ANCP".MAaCH 18.1_

,

~TEDI m~

MM V' 'winB(HIVlRllllilla......' " ill
....,dee I ;pia.euwaaiaCleD.......itildle_....,
paevCiiiIbIC IIIDdc of HJV a - - Ia -, CIDIII
~ .... bIaad .... 7' " QI'

:::::'"_.._ --' ' ...caaof .-.Ys"_ its ...
bkladil asqaeup afHIV' r '

indle ; i' uTo' $'. ....

........ of bIaad b HIV. in dc, p. • _
dixiiwely.IiIIIpk"'- , uc..,.~ .....

, 1diII* ....... 1aI_ we .•
::..ofCiiZJwe ,.' 1 - I '* -., (ELISA).

ScwnIHiV......_ t- , 3 ' ......-......_m_ ·· m_
~ weft 'u ' ,.. ArriI:-. bIDod ""::'::, ..... fnD...... E Nil 4 9

AawuiDJiaollbei1 ,'" ~"'iII"""_lbe < IieIb ..Ii-. I .
I r ,. rei _ II.ae cIiIIilI* .. , lIVe
.......: 11' _. i m
Me npid. If" Owe aa - • ..,. _ fn:sb ....
...... '7 ' __ 4000 F; 'K bbxI cbaa ill
K' .. ZIiae; ZoiIoIiI .. N, ......- CD ...

-pa .... -
,. n

~_____~:P~:5~·~--.-of._...............PS __V_(]lIIll)
"'1' r C91Ol~.K· , __~



•
582 ~UINlZT.NMOII8,I_

TMUIM '''ONc..uu.y -..a.TSWI'IH ••,_aar
EVALUATIONOP DIITW.T1lSTC»LT

-_.(.....-.. ......--).............1Il ....

Ie 10.""""" !1M I UCD

TAIUDI _·:n i.i ~VIAL._.,,_••
11I&T_ u..J,.Y' ....

by ELISA. The _ of , ,,,.-. .....
paIiIiIe .....__.... 14.76. .... 16, , PP,.-...,ELISA.

All., ' P. EP , "'we 5 , 5 211''';'_.
_ ......ibe _ .....

&-Ln.-, _al;" 'willi .....
.............. be·hi 'r P.... · " ' ...
cIsiIJ ......." Fw sII _ ibe I of
En ; "'2 IIId CP 2 ·sz ...............

. C(!ableW). Thera • I" • __
iIIiaioI......._ cad " .......psoioiw

,. I _&wiue ibeO '" '. ....cad
UC>_•• ibeDu cadP- '" ~
............... 1" I • __ 0 '-'s
UC»lD!he~)_.""._of"_
..ibeDu.....,.

,,-U "" _&act/U.
lbcapid_co I 'iIllbis...., .....

, wbida _ ill
de. I ,. • AI !he_....... t tuiIIIiIl
2b.F "'P p. ...- P P•
c:my GIll or ia&:apau .,..,••P :J. 7 P
...,;I)...... cad a .- lie • ; 'by die

r _._wiIIIibeO , -'s ..,cad_
.-.......ibefin&350 II ill Ibis""'.n..

F* _-----TCIIIII 0... »
~-. •••• en
N..-." I

......-...... IJ I I I" I 10
5 y.,., .,... W1 .., f '11' ! &J
F* ...... '

---- I'

T_ .,.... 2Z ..

-- • " oJ .. I,"_..-__ a z or a 1ZS
5 t ,.,tl, ........, ...~
"'OlIIJ ........... -.e _ ~ n.. -.., .. ...-,- _-- .
...............'-1 __ ........_....-

.. 1Do__'_IlJD)11!LISA

,., _ I l5lO t 1M I ntf I ""

1M I JII 1 212 I III I •.,.! 211
10 ) .. 11! 11 J.1. oM' 114 I I~' .7: ':'1

.,.. ... I 11Hl11HIi1 ..
9K1 .. I ,. t...... 'ft-'l; ..

I
+0 1-1, Z-O j WI .J ~

T.... I'C"Z.P·'9"NOPASlAY alULTS WI'nI WUi..a.ar:
EVALUATIONOf'1JWI.JCAn.YlSUALAllAY"I'D'ft

Ie a !Do f\O;jFoiioolOoj _ !lJD)! I!LISA

... I -I'" -'-1-

Trill 4

T,.
T_
Filii •
F_
~f""l-.,...,
CHIV .....__ .qa t ""j.-.-.ibe
_ pasiIiIe a>aaaI). The ......., of ibe .........
"'clndnt ba:aR of •• , .tEIJE cilia wac ccaa:ua' "
.-pift in ibe _ for wbida _ -.
1'badaft, Ii "F" j ..... -.Id iwp:u ::d, .....
UIIIy"""Y sIiIbdY••s11 ibe _ lbae _
..... Ie' Nu...._-.ld.....__sIIocIIIlI_
............. Of die • ". C lI7lI ,I. 214 _
pasilileby_ (,.,% .." I ).Naneofibe400
...., • ·w wbida_.....__

-pu:iIift.
T'" • • u die iaiIisI _ ....... ofibe!he apid

_ caddle'tvdlalmeELISA.-..ibe_....
IUIIk. The ..- of pasiIiIe ..... (1Ni'ojliIiiIiwa)_.cd, jet. "6 , ..,..s &am 181 .. 212; 211 _
pasiIiIe by ELISA. lbc ..- of iDiIisIIJ _
~ . • wbida__ pasiIiIe by _ .... (fsIoe-

pcwiIiws'..,..sflum....167._71-"_'"
ELISA.1'bae_IiaIo,. • --
die .....aaiuu oflliftIl_ rcsuII. _ .a- 2 *,..
.... _ ibe Du PaaI_ (1"2%) cad..- willi ibe
UC>_(8-3%);buihoflbaellecuJuarm _ .W-.

Ih,~ ,.,.-....... _ '1 cd(!ableu),dIe
..-oftNL"..:ili>u..,..s&am l65lD DI, _ 2D5

T_:
Fa ¢

F-. c
~("")-.".,-_''''1''1•

•

•

•

•

•

•

TMLa 1"---0'.... i&IiTlClfIr PiW ItAflDAlMnllDl:Ah i "-1'01DV

e 00_ -,
I~....-_I 1111

1.-. ~

py

I>1- IIZ_ u_
IZ_ , z_ NA
I- i I_ I NA

, No 110_ I H_
i

•

•

""Ja _'_I-­A.e 'r-..c .
zn:
JTC--­... '5......-.rc 12_
J5"C 12_
JTC ,_e-,.._ ,us,.. •'"

'...NA
NA

1-45

- UI:D

• JD
n

AP__

:II- I-a_ ..,-
I_ NA

No IO_

u_ '-a- ••.- NA- HJ
-n.....__.--.,.._ .....

:::'!'I'~~¥~_L_::"=::.z-_IO_-
NA-_.......AP-.....,



•

•

t

•

•

•

t

t

t

Tbe rmibHIjry of' 'i '" 1IM*'4*- ... •--- _---rn... .........~ lbet._<Albe6 .,~

.... ' . eI reqI a. oldIE _s) wbae .......
will... h I I w!~lUdI.lbeWodd

HaIIb0., GIabII WWit CJIl AIDS ca pIIy
......._ by ..... _ m1.... iDlbis
..,....- , , ,. e_iDlbeir to ..

... __ Qa)aoO~__.. ­

T.... (GIaW! • _ AIDS of ..................
o • t p p p t.-(~Ow: fII"", Y_1.
........~ 7 n.AlilllrV....,~_ '"~ _ T_ lor __ ;;0;;;;;;;;
n a .._~_tc.&"_Ior____,..-__e-,__/cfI

SCIoiso._~_J<"'~1or ' __~.......................... "I1liI..., 2' 01
... SIDA ~T c , .......

<OiIYedIl lip ..~ '-A.-cJI- L
D ~ ...........:, T........,. .......

Cue ' F.5.......... ':5 _
T....., t SIn&s-Ir.. • ....USA.

W IIZS
I ~TC. e-,. _~.,... _........-- ...
~ v-..... P. Do ..Go..... .-.... P. c:a...a K

~.N11.v...n...._ • ..:-. &.-,.-r.~.

l T..........O'-LT_C.~"'A II'I1..Y-III

-.. -.111 ~_AIOL
_-.... ~II'l.

t Y"'T._T.~S.Y_N."-""",,,,,- ........_ __,a-........
~JIIM&If.

,.1.-01. .......... , .... 0- ........ _-__ _ lea.

........-:.IJIl..n
..a-PL...E.c....-IL~...a-..~.~

_MV\._"_'._"~__i __" ___
....-..........AD.Mt-.~ .

or a.tIlIIt..'hi"". _ ..... _ t

_ ..-...__ t- .....

.O--TC. ... OI. II. _ _ ...
..... .......- _ ......... IIIV.

1MIA ,..u
........ L ~ II.~ .. _ ..._ ...

.-"HIV__~ W c......
-'-......_ e ....

•0. __::;,. .. CiA. 01. __ ~ .....
.. _ __ .-dIIV'l_
.....',a.~ mr-a.

••. .,.........-D.AalaL....OL s So....JP e....-- .. ..~ s..-.
--._.......-...0........-;.....



t
JOUIlNAL OF CLINICAL MJCIIOeIOl.OGY. frb. i'M. p. 303-lO6
0095-1137I9lMl2OlOl-lMI02.0Ml
Copyncbt C 1990.__, for .....,-..."

Val. 21. No. ~

t

t

Performance and Cost-Effectiveness of a Dual Rapid Assay System
for Screening and Confirmation of Human Immunodeficiency

Virus Type 1 Seropositivity
FREYA SPIELBERG.'t CLAIRE MULANGA KABEYA.' THOMAS C. QUINN.' ROBERT W. RYDER.....

N. K. KIFUANI.' JEFFREY HARRIS.· THOMAS R. BENDER."f WILLIAN L. HEYWARD."
MILTON R. TAM.'· AND KAREN AUDITORE-HAIlGREAVES't

/'rorlYUfffor AppropriG" T«1utoIorY iIt Hrol,lI. Sranlr. W""ItiIt.,.... 96lf19':~,SIDA' 4JId 11_ YrRW H ..
KiJultMa. Zairr: l.J>bara'1lr! of l_ftMr.MItuiDIt.N~ IMm"" ofA1Jn,r)14JId III/rc_ Disftus.•,. .

Mar,ltUUl2OBI4J
: Crlllrrs JOr DUrar COlllrol. A,I_a. Grorrria JOJJJ': tUUI 0Jfiu ofHraltll. B_ for SdriIcr IIIIt4
Trr:/utoiof)l. U.S. A.rlft:}' for IlIlrrrll"iCNIaJ DrwIapmnu. wasltill6J.... D.C.1OSlJ"

_lO J_ I_Aceepled 2J 0.:-1_

__ ...... ......... · _ ...... 1 .... I)"~

, 7' '_IHlVI..... '1" _'_7· 7' • -rIELISAII... . ,'"a C••CIIIIIJ••acua.' 5 _ _
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dee 7 t' a tylt __ We ".> D ............dI' s 5 7

ELISA_W-. ....... ......, ......... I." - '''RIV' S I ••1'1-
p , 2 he 1a. cell » dw....,. .. l.I7I I' .. ' ... 7', .. lOY ..1'" ZaIre. we I .... _. --. .......!. · ·'7 s RlVCIIEK.. IS_
...... Fly d." Sa j' HIV • . ,_............... S ' ... ELISA- ..
W 'ift,; We ' , 2....., ......
r. 't rS .. 01 peIiIhe IS $ .. ,..... HIV ,U.. a.. ' 7 t he ..
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TranafusioD of unscrccaed blood ,,-ees 10 .. aD im­
portaDl route of~ of hllllllll imn.. IIeficiCllcy
virus IHIVl in muy dcvclopiaa c:ounuies 13. 71. Recendy, •
iIUIIIbor of instnIment-free assays 10 dclcct Iht IH' ra of
aIIIibody to HIV have bcca described, aJlowiaI miDiaWly
1nIined IUIoraooty llaIr 10 rapidly aNI accunooely screen
donaIed blood prior 10 tralISfiJsioIl U. S-7, 9; P. K. Chua.
E. C. Alben, R. L. Cybulski. aNI J. P. Galvin, Abs1r. 1m.
Symp. African AIDS. 19871. AI with ei\ZYlllC-linked im­_ben, assay IELISAlmedIodl, __, I.,.. "'nl
whil:b leSt posioive on ""'" assays _ still .. conlinned by
Iht ti= r""."IIi... C05l.dy, aNI .....y oec:hnoque.<lepeDdct
medIod ofW_ bIoninI hllllllllllOblot.

We bave receat1y shown that rapid. lJISIrUInelIt,free US:

says can oepIace Iht ELISA as 1ht....-rY medIodofblood
screeuinl Cor HIV in a developina COWIUY 161. For five ""'"
asays itt our study, seasiiivi,y IUlI"d frum n.I 10 97.N
aNI specificity ....... frum 97.9 '0 99.6$ __ell with
Wesoem bIol rauIts, Two of Iht asays coaopued C.vonbIy
with a convenlioaal ELISA medIod whiclt in our study
yielded. seasiIivity of 95,'" aNI • lpecificity of 99.6'Ji. In
Iht _ ......... we analyze Iht tIaIa of that study frum Iht
pc:,"pc:ai... of usiaI one rapid. ~-freeHlV __
ina assay 10 c:onfirm the resul15 of .-her aNI d c"".._
that _ only the convenlioaal ELISA but also Iht Western

• Ccwre, ,,- 1I.mar.
• _ -'S: Cometl Uni-.nv MtdicaI Schaal. New

Y"",,, NY I0iI11. ..__:N_._or~_-, ...
H_, ..... _.WV_.

•__: 0taIan Ccapontiall. SanIo. WA 93109.

JO]

bIol can .. d" ed in de.e.,·. _) a ,
.-en,

MATDIALS AND MEl...

s.- .. n. "I' Sen._=,.,
frum 4,000 _ ~ beIw_ NOli 7 1917 .. May
1911 as put of. blood ....... saceaiac..._ .. ..­
Yeaoo e" - 3.1l9OI aNI NpIicaoa ,,, - 9101 h, b in
KinshaIL ZIire. st- h were., a ; i 2 .., ..

ared codeNt tiS'" tbcy were oil" 2'"were....
widIia 36 h of d••_ When ret"'W$'" W_ bIoaiIIa
was perf........., , _1oeId r...as....1.....
4'C widIout added IH- •.,wes. sa SCI . S MaYS m.
~ ..-db' as. iiM ".... • $ "dte . ,.
lionEUSAmedIod,_ ............. cadtl.· AD
initially positive III . ••• well • evay --. • 'w
'rJEC-. nwercpdj ~ "'IOWCllCftblat_ $ .....

11Ie two"', iasa ,.-free assays..... I cd_
r.vonbIy with EUSA lie ' , . h ted in dtiI· 'ysis.
I' _, d' Saudia-HIV lFujirebiD IJK:.. Toklo.

J_I is ....... paUcIe al...... _ ....._.
purified lyule of HIV type: I IHIV-Il _ , d cdk •
aJIbICIll9l. A n-... (IOI1iM of III· _ diMtd
1:4 in aliCuoliia,. wdI I serially diIaed twafDId
thnJu&b wia d'l ... weJIs 2 .. 3. Sena itt ..... 2 _
mixed with ' . j.e. I S i._all pwlic7ea ..
serum in well 3 .. mixed willi HIV-l . ",.' '
by ..... " .. _hie ebUjiPC:h. 11Ie __ _
obseI ReI after a 2-h inn''''............ ' 2 MW...

HIVCHEK IE. I. du PaItI de •• s '" Co.. 1Jtc..
WiJminrIh'n Del.) is a iiOI Dad • . Ii h•
assay whicb uses. let w,ia" 1DV 1cwvdupe~.
IIItiIea IOwn et"55 abltnal, ODe drop of P , _
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illl ....y IIId Scradia-KJV was used as the..... my
....y /Table 11: siX of these. all Iiom the indetcratittatc
eatepy. were trUe positives as judpd by WestenI bIal.
When Semdia-HIV was used for screenitll ancI HIVCHEK
was used for canfinnatioD. thete were n rcpeatably teat:tive
SIC' " ''''ns which coukI iIOt be coaIirmed. S of which -...
trUe positives by Western bIal. Unless t!etDtJnstraIed other·
wise~ these uc:oafdUitd 'lie eimens would have to be sutJ..
jectcd to additiauJ conIimmory testinl. such as Western
bIal.

We then e"mjpnI how -..y of1'- positive Sl"" •
whicb couJd _ be COta t d as positiYe -... ,r; oNy
~ve on the rapid wnlituwary ....y ye« Westem bIal
positive. For the combination of HJVCHEK sa........ 1IId
Seulllia-HIV c:onIitmMion. thete were no such i; t in n.
wlIiIe for the inverse ca.....,•••• only one was fouad
/Table 11. Thus. had HJVCHEK beeli used in cI,lJI'icete as
the SCia " .....yancl Scradia-HJV beeli used in clur'ic*e
as the CGIlIiruwary ....y on this sample pnpt""tion. no trUe
positives would have been missed ben".. of IllCCWiect
~ test results. If the inverse combi_ion had
beeli used. IIooIoever. only one tnie positiYe specimen would
have beeli 1tIISsed. Thus. for this~ C1I for HJVCHEK
SCi "til plus Scradia-HJV CUllIn mation IIId 62 for Scradia­
HJV sc:ruaina plus HIVCHEK canfinnatioDl. an __
may be JUde that no funher testinl of these umplti is
warnntcd.

Thcoe were a few initia1ly positive speci whicb were
~ve on the lint conlinnalGry test ancI positive on the
....... test or vice vena. Nine sp t" • feU into this
i'dn minate~ wheD dqp!icale KJVCHEK &Says
were used to seIaD ancI duplicale Seradia-HIV ....ys were
used for CGlIilmation ITabie 11. With the inverse .....
tion ofScradia-HIV sc,eeninaancI KJVCHEK conIirmIIion.
thete were 10 iDdetertniaIe .,...-nsliom a total of 3.1'11
sp :" t. s. Si& ofthe 9 specinens in the farmer~ ancI
S of the 10 spc " ",n. in the IaIIer~ -... W-..
bIal positive. This result iIIdicales that all indetcnDiil8tc
SIlO; iii C I should be bIoued.

51 •• , "dIe ........ .-, ..... We then asked
how ......, 51"'" 'wns weft repatably posiaive on me
!oW "I assay IIId rcpeanb'y positive on the wnlitlDMAlrY
....y ancI ye« were Western blot neplive. No false-posalives
were found. H;adleu or which ....ywas used for screen­
inllIId wbicb was used for con6omation ITabIe 11.

DISClJSSION

............ 01 __ SCi ".01 .......... Nond for KJV
I ..illil 'ies bas beeli ltauqeed ia -..y clevelopiua-a
by tbc Iact or Nond... Lilli facilities. ..... "i I Iecbai­
cally IJ'&iDed solf. ancI liM "I' ,_ca. Ya the d d
for Nond in these COlUIIries is oftcD peal &lid ....e.........
oIKJV iafection ia the__pnpt,'ation e:atl be ·S·ft at.
mMias uaasfusion an i-=nt _ oIn"s " "a.121.

The availability 01 rapid. it$t_.fJee &Says for the
detect..ofaDIibody 10 HIV .-, feci'detc blood succaa-.a.
ptovided that the assays are priced danlably and caa be
used reIiaNy by ......Uy IJ'&iDed IaIiarMmy ..... We and
others have evaluated a vuiety 01 these assays uadera....
0I1abanrGry sct1ittp and found that UDder many conditions.
petformance as aood as or better than thai of convenlional
ELISA can be "".ined 11. 4. 6. 8: L. Nclcnp" J. Rowland.
H. Francis. M. P. Duma. M. KuaIi. and T. C. Quinn. Abstr.
Olrd Int. conr. AIDS. 1:166. 19l17l.

WbiIe a sinIIe or repeatably positive result on a rapid.

DUAL RAPID ASSAY SYSTEM RlR Hrv·1 ~

,_.fJee__ybe •. tojaslify'" ..
a uttit of Nond rr- die ........y. _"ioeel~ ,
lesliiil is " 1 I ~ if iDdividuaiure to be ink: ~ 0I1Ileir
~ SIAtUS. To dalee Wcstem blanialilas _iF. ,
.he __ of ......... lsUtIjN&Ii.iIy. U......
natdy. Western lllaaiic is~ to IIIK on a ....
!luis ia cleve. i" • -nes. siIIce it is c:aody. ..-tY
standanlized. and bisItIY 'ed r", Ie d; 1 • The ani!­
ability 01 , ciaI Westeno blot kits can be ell"""" to
do Iit1Ie to !IIaIlc I1iis '" I - i I _ 'C C ill • die kits
are tao e'; "we for _ use ill the i iI. 01 deteJ.
,(Cc .', ... _ies.

W-... this ill aniad. we Sfihjected the ...... rr- _
.....ve evaloMio- 01 live npid assay kits itt !CJi'.'_a.
ZIire. to , lysis rr- the ptS p Iiw 01 usiIIS _ npid
&Say to ...... the -. 01 __. 511 ·ft ',._
wanted to Dow ifa~ biawelly wIIidI ;e" h hell' ....
c~_1ELISA __ WestenI Nat COIIId _ ..
trw-posiIive;' were we N.............. _uue-­
neplive Spi "m ,. were a,GMOiiSIy CGIIIit J,. poIIiIiwe,
.'UtIIOnIIt we IaaIied aa adIipIe ; IS iNc biaa • " .... .u
possillle 4 - ..... 01 the live assays, I ed ill our
orisiaaI study. we repan here ...... for only _ p siililt
bierwelly usinS only _ p iii.. __ , pl' h. 01
assays.

Had I' beeli SCi d ill .-. by ..... the
HJVCHEK y and bad all rtp ....,. positiYe SI';::"::
beeli ""'* ill ". W by Scud" KJV 'PI'
would have beeac:cw6 ~ II iIw:cw.ecd,. ,era, w.-.
bIal • tbc ....... 51 I d:' The itt_ . . " 1Se-

I'lIlD-KJV sa ". plus KJVCHEK .......
have iaca,ecdy io....iled only a siIiSIe p It .......
be iIOted ..... I1iis IeIIiIIs bieraelly .... rr- _
pIoyed by Nond ..... itt the United s-.. _ tIKIy .....
respect to die IeIIiIIs --... bat willi respect .. two ....
iu...... ".iIbIes as weD. FIrSt. we . 2 die

caafitidAlOl'Y assay waukI be ....fG ' ia '5" -"
wl.cas in dH' d blood-' ' .. prKtiLes .., • -..c
con6o ory assay is .-NoeIy ..... SecGttd. badI .....
illl _ys were ptSf&.... oa tbc _ p" ~
rather IUD on a fresIt," as is.. d d U StMcs
blood buIc Pl'1 I e. 11Ien:fare. an _ ill ...
fication duriiis sa ". COIIId _ beeli pt : s d We
,r ,n~ ... a fresIt panion 01 I' be iIIed far
retaIiaa wi =nJ UU' a 511 J lIftS _ ............w
result.

Aaother paiDI 01---. rr- _ e, alllllllic
beaIth ptS p live. _ned tbc 01 ; .
wbidI were .tf! .,. posiriw _ d 5" Xi . 2"
indeIenDiDMe Ie". Me "'*" Y asay. i.e ....
iCc :sHy posiIive ... i II th..., 2'we.. T1Iis is
i'....... fraaI .. " I"" ... tl 01 die
, I , My of Westenolllaaiic these : I " or IeIIiIIs _
.Mil· eel;" __ • a J.tcr tIMe ill Older ..cc.Ino
the oeraIasicaI- 01 the donor and ..~ dIM donnr....iMcIy. To be _N° 'ty ......ve.. die I ,
_y c'-tt sbauId iemIt ia a .. 01' I I
II' . IIadI KJVCHEK ... Saadia-KJV _ well
suiIed • ..... y _ys. siace dleir use, : 'ill
i1J ,-c -CIt of Oldy 9 10 5r** . .. , £ eli....,••
indctcrmi8le. This _y have paNic beaIdl ......
cations as well. sinee in -..y cleve........_ies ..
iadividual :-tiaK foIIow.up is d'~··~O:h~..._ ...KJVCHEK and Sa r. KJV are di.· •. , ~ by _,
ptiDciple • well u _ 01 HIVCHElt is _
i CAU"'" "Y wbidl paa • ,& p.
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m·· ,"- O.laTeCh seeks to develop appropnate d. ,.agnostlc teSls for use in developing countnes EXIs!lng
technologies will be adapted and or new technologies developed. inCludIng the means for productIOn.

, distribution and effective use. OraT&h IS carried out by the Program for Appropnale Technology 10: [Q)~ Health (PATH) In collaboration With the United States Agency for InternatIOnal

• D CH Development (USAIO). A Techmcal AdviSOry Group (TAG). composed of
distingUished sCientists. evaluates research and deve40pmenl proposals for

~oc~!of C.,......".,ly He...." funding and mOriltors wOlk in progress.
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