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INTRODUCTION

The Diagnostic Technology for Community Health (DiaTech) program
(Cooperative Agreement DPE-5935-A-00-5065-00) is administered by
the Program for Appropriate Technology in Health (PATH), in collab-
oration with the United States Agency for International Development
(A.I.D.). The primary purpose of the DiaTech program is to improve
the health status of developing country populations through the
development and transfer of simple, cost-effective diagnostic
technologies for infectious diseases. By focussing on methods for
diagnosis of disease in the individual to improve health care, as
well as for identification of disease burden in selected popula-
tions or communities, a rational basis can be provided for design
of treatment and control programs to advance the health sector
strategy of A.1.D. for promotion of child survival.

When the project was first conceived by A.1.D. in 1985, A.1.D.
personnel responsible for framing the project believed that
leading-edge research in biotechnology, in the form of monoclonal
antibody and recombinant DNA technology, could be applied to the
development of simple, rapid diagnostics appropriate for use in the
developing world. Even though few relevant diagnostic opportuni-
ties using biotechnology-derived products could be immediately
identified or specified in the initial proposal outlining the coop-
erative agreement, there was, nevertheless, much promise for the
application of monoclonal antibody or DNA probe-based technologies
for diagnosis of relevant infectious diseases. Furthermore, it was
recognized that the development of diagnostic health products from
concept to application requires a time frame which averages five
years and often as long as ten years. This lengthy development
cycle is required even when significant funds, generally on the
order of $]1 million or more per product for typical comsercial
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 development of
diagnostics for a broad spectrum of important diseases, emphasizing
three areas: malaria, diarrheal diseases, and acute respiratory
infections (ARl), since these disease entities are responsible for
the greatest numbers of morbidity and mortality 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
maturity in the laboratories of the more than 200 biotechnology
companies operating in the United States and overseas. In addi-
tion, it was also presumed that research on other promising
approaches to diagnosis of infectious disease was occurring in
numerous university laboratories, where advances in cell and gene
cloning had been underway since the mid-1970s. It was hoped,
therefore, that the DiaTech project could identify these maturing
technologies and provide funding for their continued development.
This hope was quickly dispelled when the search for mature tech-
nologies was carried out during the first four months of the
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DiaTech program. Furthermore, 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 DiaTech for the technical advisory
and consultative workshop groups.

Recognizing this reality, and with the full collaboration of the
A.1.D.-assigned cognizant technical officers {CTOs), DiaTech then
turned its attention to the funding of "upstream” research. As an
alternative, the DiaTech 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. DiaTech 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 any one disease group,
DiaTech 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 DiaTech management 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 DiaTech 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. DiaTech may be able to draw more product possibili-
ties from this commercial sector, in addition to the 21 projects
from DiaTech’s own investment in discovery.



The above, in broadest terms, describes the shape and scope of the
DiaTech project as it has evolved. In the following sections, each
element of the project is discussed in more detail. The informa-
tion in this briefing document has been arranged to describe and
emphasize the strategies and processes used to manage DiaTech as
well as the external and internal factors which have influenced the
direction of the project.



II.

THE GOALS AND OBJECTIVES OF DIATECH

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

= 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, refinement cycles,
product engineering, and packaging.

. To introduce these technologies to public-sector health
programs through information dissemination including confer-
ences, workshops, publications, and training materials and
programs.

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

s 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 manufacturers in developed and developing
countries through the granting of licenses to manufacture,
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 development 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.1.D0. for the establishment or
improvement of diagnostic strategies and treatment protocols based
on the emerging new diagnostic technologies.



I11.

THE PATH ENVIRONMENT: Development, Advancement, and Introduction
of “Social Technologies"

In order to fully understand the approach and strategies that have
been used to implement the DiaTech project, it is important 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 programs strive to bridge the gap
between technology and potential users through a wide spectrum of
activities including research and development, field assessment,
technology transfer, quality assurance, marketing, communication,
licensing, and loan financing.

PATH operates on matrix management principles. Its personnel and
resources are organized into the following five functional depart-
ments (Figure 1): Product Development, Technology Assessment,
Technology Promotion, Technology Management, and Communication.
Overlapping this function-based line organization is a system of
project and product management. For DiaTech, the Technical
Director and Project Administrator are responsible to the Vice
President and Director of the Product Development Department, who
has overall responsibility for program management. However, all of
the skills and resources of the other PATH departments are avail-
able to the project at the request of the Technical Director, who
is empowered to organize task forces, designate product managers or
technical resource persons, and assign budgets to mobilize other
resources of the organization. For example, when the development
of a technology reaches a point at which intellectual property must
be documented, licensing agreements written, or business plans
developed, key individuals from the Technology Promotion Department
are assigned either as full-term product advancement managers for
the specific technology or as task managers to accomplish specific
tasks. Likewise for field assessment, personnel from the Technol-
ogy Assessment Department are assigned, and for technology transfer
activities, Technology Management personnel are deployed.

Generally, once a technology is sufficiently defined, it is
assigned a product management team. This product management team
consists of a Technical Product Manager, a Product Advancement
Manager, and any variety of technical resource persons as required
by the project. Usually the technical product manager has lead
responsibility for the product development effort until the effort
must be guided principally by the business, field, or market
aspects of the project. At this juncture, the product advancement
manager takes the lead.

At any point in time PATH has a number of products in the different
phases of development: selection and screening, prototyping, field
assessment, licensing negotiations, scale-up, or technology trans-
fer to a developing country. Currently, PATH has more than 50
products in the developmental pipeline including those arising from
the DiaTech program. These technologies enter the pipeline at any
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stage of development, i.e., they may be conceived at PATH or
licensed in and represented by PATH; they may be adapted from
existing or patent-expired products; they may be commercially owned
technologies which are evaluated and transferred to developing
countries under the auspices of the United Nations or other
national/international agencies; or they may be established prod-
ucts (such as contraceptive technologies) which are being promoted
under the auspices of public agencies. The contacts, networks, and
communications 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 Communica-
tion Department 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 Human
Reproduction Programs, Hepatitis B Vaccination, and the Global
Program on AIDS (GPA). In addition, PATH has status as the
secretariat of the International Task Force for Hepatitis B.
Organizational charts for the Product Development Department and
for the DiaTech program are attached as Figures 2-4 on the
following pages.

PATH offers a unique philosophy to all product development and
advancement activities. The term "social technologies" is used to
differentiate between PATH's products as opposed to products aris-
ing from commercial endeavors. Social technologies differ in one
important respect from the technologies developed for business:
they are driven by a perceived health need rather than a measured
market demand. Thus, PATH views public sector interests of accept-
ability, availability, affordability, and appropriateness as pri-
mary objectives while recognizing that sufficient incentives must
always be available to attract and sustain manufacturers and dis-
tributors in the long-term. PATH employs several strategies to
advance technologies from the laboratory stage to actual avail-
ability and use. These strategies depend primarily on whether or
not a commercial market exists for the product. A detailed
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 more 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 development of business
plans, have only recently been initiated. However, the groundwork
has been laid over the last two years to ensure the maximum coop-
eration between subgrantee inventors and DiaTech within the limits
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
team during the evaluation site visit.
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IV,

THE BIOTECHNOLOGY ENVIRONMENT: The Promises, Expectations. and
Realities of Global Biotechnology Development

The DiaTech program was designed to provide a mechanism for pro-
motion of the development, testing, adaptation, introduction, and
local manufacture of state-of-the-art diagnostic technologies. The
impetus for this initiative was the advances in cell and gene clon-
ing which occurred in the late 1970s and early 1980s--advances
which underpin today’s biotechnology industry (see Table 1 for some
ofdthe kiy milestones in the development of the biotechnology
industry).

An informal survey conducted at the American Society for Micro-
biology Annual Meeting in the spring of 1985, six months prior to
the initiation of the DiaTech program, showed 227 companies exhib-
iting approximately 100 products for the diagnosis of infectious
diseases. The majority of these products were concerned with
isolation and identification of microorganisms 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 specimens. Overall, less than 10% of
the exhibited products utilized monoclonal antibodies or DNA probes
(none of the probe-based assays were FDA-approved at that time).
Hence, at the inception of the DiaTech program, the application of
leading-edge technology to infectious disease diagnosis could more
aptly be described as a promise rather than as a reality.

In the five years which have elapsed since 1985, simple and
innovative diagnostic methods have been slow to emerge, despite the
considerable resources expended by the biotechnology industry on
their development. The flow chart presented as Figure 5 illus-
trates the evolution of a medical device (diagnostic assays are
treated as medical devices by the FDA) from the basic research
phase through the FDA approval process. This cycle can consume 8
to 10 years or more, depending upon, among other things, the
magnitude of the innovation and its complexity.

Estimating the rate of evolution from product concept to marketed
product is not an exact science, as is illustrated in two timely
news articles describing the classic product development problems

of NeoRx and Genetech, both btotechno]ogy companies (Attachment 1}.
A recent survey of b1otechnology companies conducted by Ernst and
Young indicates that most companies significantly underestimate the
actual duration of product development, and that the farther along
they are in the development process, the less accurate are their
estimates. For the average diagnostic product, the develop-ent
timeline has typically been five years or more.

Development costs for a typical diagnostic are estimated at one
million dollars (exclusive of manufacturing start-up costs). In
addition, only about 1 in 10 to 1 in 20 initiated projects actually
result in a marketed product.
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V.

DIATECH STRATEGIC PLANNING: Transition from Management of
Discovery to Directed Product Development

The DiaTech program was initiated, has been influenced by, and has
evolved in a dynamic, 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 more rational and realistic in
expectations. These events ultimately affected the DiaTech pro-
gram, since the strategies used and directions followed differed
from those originally set at the outset of the project by DiaTech
management in cooperation with A.1.D.

To initiate the program, DiaTech staff sought to identify mature
technologies that would require a minimum of development and adap-
tation to produce diagnostic reagents and kits suitable for use in
the developing world. As stated in the DiaTech proposal, 35%-40%
of available funds were to be obligated for short-term projects,
35%-40% for intermediate-term projects, and only 20%-30% were
designated for longer-term, "upstream" research projects. The
search for emerging technologies centered on a survey of scientific
and clinical lTiterature, as well as a survey of product listings
from diagnostic product companies. The conclusion of this exten-
sive survey was that the expected sources of adaptable technologies
simply did not exist in any advanced state of development. As a
result, DiaTech was then compelled to address the funding of more
upstream research to support the early "discovery" of technologies
as an alternative to product development of already-proven technol-
ogies. DiaTech has spent approximately 85% of its funds on these
lTonger-term efforts.

DiaTech was well prepared to revise its focus on "discovery.® This
was evident in many elements of the DiaTech program. For example,
the first director of DiaTech, appointed after the initial review
periods, was chosen for her experience in management of research
and development. In addition, the majority 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 development.

In the original DiaTech RFA, A.I.D. and PATH expected that the
majority of program funding would be utilized for subagreement
support of extramural developers or biotechnology firms for adapta-
tion of their "first world" technologies to developing world needs.
Since these opportunities proved to be elusive, most of the funds
obtigated by DiaTech went to U.S.- or European-based, academically
oriented researchers, university professors, and small companies
willing to perform upstream research. As an indirect result, only
a handful of DiaTech funds was committed to researchers working
within the developing world.



As a result, DiaTech has managed a program which, on one hand, has
encouraged creativity 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 development 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-motivated or encouraged
by DiaTech management to conduct their research with a specific
goal or product-orientation. Often, results have come at a faster
pace than normally expected of basic research-oriented laborator-
ies. There have been constant reminders from DiaTech regarding the
ultimate goals of the research, the urgent need to develop the
technologies to the point of field testing, and the special
requirements of appropriate technologies for developing worid use.

As outlined in the introduction, the “discovery” phase consumed
most of the first four years of the program. In the fifth year,
this investment has started to return dividends for the program.
Promising technologies with product potential have emerged from
this initial phase. In the last year, DiaTech has purposefully and
strategically moved towards a program of directed product develop-
ment effort. To address this change in strategy, the current
DiaTech Technical Director is experienced in product development,
and the current TAG and roster of key consultants reflect more
product and overseas field experience and include several
representatives of private industry and developing world health.

The current DiaTech management has been proactive in fostering this
shift in focus. Funding was not continued for projects which were
not leading to useful diagnostics. The Technical Director actively
sought new investigators who were interested and experienced in
applied research, field testing, or product development. Collabe-
rations between individual principal investigators have been
encouraged, with bench researchers working with product development
experts to bring technologies into the next phase. For some pro-
jects, DiaTech intramural staff has taken over or expects to take
over the responsibilities for product development. Laboratory and
field testing of technologies is being conducted by primary sub-
contractors and other DiaTech subgrantees. Business and technology
transfer plans for several of the most developed technologies are
being devised. In order to more efficiently control and accelerate
this process, DiaTech proposed to A.I.D. funding such activities
through a direct contract or purchase order mechanism as opposed to
the proposal solicitation approach.

The plan has been to accelerate the product development cycle at a
pace equal to or faster than the industry standard. Industry
regards one successful product introduction for every 10 or more
research projects, a normal rate of attrition. DiaTech 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, DiaTech has
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now progressed to the stage at which product development strategies
must be carefully considered to maximize the variety and avail-
ability of simple, rapid technologies, the plan originally
envisioned by A.1.D.
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VI.

IMPLEMENTATION OF DISCOVERY PHASE

This section describes in more detail how the DiaTech program has
been implemented based on the strategies and philosophies described

above.

A. Team Building

1.

The DiaTech Management Team. The key to effective man-
agement is a closely knit team which monitors, evaluates,
and implements the many strategic and tactical demands of
the project and adapts to its changing conditions.

Dr. Milton R. Tam, current Technical Director, is primar-
ily responsible for daily operations, management, and
implementation, serves as a liaison between A.1.D. and
PATH, coordinates the Technical Advisory Group (TAG), and
interacts with subgrantees on technical matters. In
addition to the technical input to the program, 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 Development Depart-
ment, on all major programmatic issues. Dr. Tam 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. Administrative, contractual, and
financial issues and responsibilities are handled by

Ms. Gretchen 0. Shively, Program Administrator, and

Ms. Kristin Bedell, Assistant Administrative Officer.
These staff members are supported by a team of
administrative, clerical, and laboratory personnel.

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
development. 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.1.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 most recent TAG meeting
in January-February 1990, the TAG unanimously expressed
their recommendation that the DiaTech project continue
beyond the September 1990 end date. The members of the
TAG, their institutional affiliations, and their dates of
service to the DiaTech program are presented as
Attachment 2.

DiaTech Key Consultants. Since the TAG members are prom-
inent scientists or physicians with constant demands on
their time, they are not always available for DiaTech.
Therefore, the project has called upon a number of con-
sultants to serve on TAG subcommittees, as temporary
advisors at workshops, or in review of submitted propos-
als. The majority have been supplied by the two DiaTech
primary subcontractors described below. A list of these
consultants is included as Table 2.

DiaTech Primary Subgrantees. DiaTech has identified two
institutions as "Primary Subgrantees" whose assistance to
the project goes beyond the development of diagnostic
technologies. These are The Johns Hopkins University
School of Hygiene and Public Health (JHU) and the Queen
Saovabha Memorial Institute of the Thai Red Cross Seciety
{(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. Thomas Strickland, and Robert H. Yolken, 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 Hemachuda, and Vithayuth Namsiripongpun.

Mrs. Duangchand Siwasontiwat serves as Administrative
Officer, and Mr. Jaturaporn Pornsilapatip is the Project
Scientist. Both organizations have provided critical
inputs in identifying priorities for diagnostic test
development, 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 maintaining
biological resources for the project.

Coordination with A.1.D. DiaTech staff has developed and
maintains a close and efficient working relationship with
A.1.D. This has been done with three objectives in mind.
First, timely communication ensures that the technologies
emerging from the DiaTech program conform as closely as
possible to the needs and objectives of A.1.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
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Table 2
KEY CONSULTANTS

Centers for Disease Control
University of Washington

National Institutes of Health
Centers for Disease Control

Centers for Disease Control
California State Department of Health
World Health Organization

University of California, San Diego
The Johns Hopkins University

The Johns Hopkins University

The Johns Hopkins University

Stanford University

Universidad Peruana Cayetano Heredia

The Johns Hopkins University

University of Virginia

State University of New York

Tufts University

University of Maryland

Gene-Trak Systems

National Institute on Child Health and
Human Development

The Johns Hopkins University

The Johns Hopkins University

The Johns Hopkins University

University of Maryland

Centers for Disease Control

Uniformed Services University of the Health
Sciences

The Johns Hopkins University

Centers for Disease Control

The Johns Hopkins University

The Thai Red Cross Society

African Medical and Research Foundation
Agouron Institute

The Zoological Society of London

The Thai Red Cross Society

Si-med Corporation

The Johns Hopkins University
The Thai Red Cross Society
Centers for Disease Control
University of Washington
Carnegie Corporation of New York
The Johns Hopkins University

The Johns Hopkins University
Genetic Systems Corporation

Current or past TAG members are indicated in bold-face type.



general, to ensure a successful project outcome. Third,
frequent communication between PATH and the A.1.D. CTO
minimizes the time required for the A.1.D. review and
approval process. Coordination is achieved through
frequent reports, management meetings, consultations by
telephone, and submission of work plans, subagreements,
and other documents for approval.

These mechanisms have resulted in dynamic project manage-
ment through which A.1.D. is provided continuous and
timely information on the project. At the same time,
project staff at PATH are able to focus primarily on the
development, adaptation, and introduction of diagnostic
technologies.

Identification of Diagnostic Needs and Priorities

The first steps in implementation of the DiaTech project were
the identification of diagnostic needs and priorities in the
developing world. To accomplish this, the DiaTech program
sponsored two projects. The first was a questionnaire enti-
tled "Survey of Diagnostic Needs for Patient Care® which was
included with a mailing of Health Technology DIRECTIONS in May
1986. Four hundred respondents returned these questionnaires,
which indicated their current diagnostic practices and pre-
blems, their priorities for development of diagnostic tools,
and other concerns. The results of the survey confirmed that
health workers were getting along as well as possible either
with imperfect diagnostic tools or with no means of diagnosis
at all. Additional concerns which were voiced but are beyond
the present scope of DiaTech included adequate staff training
to perform 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 program
included malaria, diarrheal diseases, and acute respiratory
infections--the primary infectious disease groups responsible
for the majority of pediatric morbidity and mortality 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 malarious

areas of the world. Worldwide, an estimated 250-300
million cases of malaria occur each year. In tropical
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Africa alone, an estimated 160-200 million people are
infected annually, with more than 1 million mortalities
predominantly among infants and small children. Malaria-
induced morbidity has been implicated by some for
retarding the economic development of entire nations.

With regard to simple diagnostic methods, malaria is
traditionally identified with microscopic examination of
a Giemsa-stained blood film. This is a sensitive and
specific method of diagnosis whereby one or more slides
taken from a patient are carefully examined by a skilled
microscopist. However, it is a time-consuming, resource-
intensive method when large nuwbers of specimens must be
examined, since smears must be scanned carefully and
thoroughly before being declared as negative. Further-
more, the level of parasitemia often does not correlate
well with the severity of clinical disease, since in
cerebral malaria, a potentially dangerous form of the
disease, the parasites are sequestered, or in an endemic
population, where 30%-90% of individuals will be
parasitemic without manifestation of symptoms.

Diarrheal Diseases. Diarrheal diseases are a major cause
of childhood morbidity and mortality 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 administration of oral rehydra-
tion solution (ORS) are the major interventions empha-
sized in A.1.D.’s health sector strategy for promoting
child survival.

Stool culture and direct stool examination 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
equipment needed for selective isolation; the delay in
time 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 perform routine clinical laboratory tech-
niques; and the potential for missing an enteropathogen
due to bacterial overgrowth or sampling 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
specimen collection, technical problems with laboratory
methods, and as yet unidentified viruses may be
responsible for this diagnostic gap.
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Typhoid Fever. Development of improved tests and testing
methods for typhoid fever is essential because current
procedures are inadequate even at the central laboratory
Tevel. If typhoid fever is left untreated, there is a
resulting mortality of 10%-20% in afflicted children. In
some regions, the incidence of typhoid fever is 250-300/
100,000 school-aged children per year. In Indonesia,
where the incidence of typhoid fever is exceptionally
high, it may be confused with cerebral malaria. Similar
symptoms include headache, malaise, abdominal cramps, and
bronchial cough. For these patients, a rapid assay in
which results could be obtained in less than an hour
would be a valuable diagnostic tool, since the improper
administration of antibiotics could have fatal
consequences.

Presently, there are three approaches to the diagnosis

of typhoid fever: bacterial culture, direct antigen
detection, and serology. Culture cannot be performed
adequately outside reference laboratories, and even where
done, lacks in true sensitivity since the standard method
of bone marrow culture is rarely performed due to ethical
or procedural reasons. When compared against bone mar-
row, blood culture is at most 70X sensitive. Serologic
determination of specific antibodies is helpful only if
an early serum specimen is obtained so that a rise in
titer can be detected by comparison with a specimen taken
several days later. Unfortunately, by the time most
patients present clinically with acute typhoid fever,
they have been infected for one to two weeks and already
have elevated antibody titers. An increase in specific
antibodies correlates well with infection in young
children, but less so in adults since prior infection
must always be considered. Antigen detection methods
have not been adequately developed. There is a clear
need for antigen detection immunoassays or nucleic acid
probe methods to be developed and optimized. High volume
methods would also be of great value in screening larger
numbers of specimens for baseline and vaccine efficacy
studies and in identification of chronic carriers. These
methods should prove to be much more cost-effective and
practical than repeated culture.

Acute Respiratory Infections. WHO statistics indicate
that 4-6 million children under the age of five die of
pneumonia and its complications annually. Due in large
part to the A.1.D.-assisted BOSTID program, the identity
of the major etiologic agents of ARI is now known for a
number of regions in the developing worid. Armed with
this knowledge, it becomes possible to develop strategies
for long-term control of ARI. An integral part of this
effort is the development of diagnostic tools to support
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and monitor intervention efforts and to enable prompt
initiation of antibiotic therapy, where appropriate.

Streptococcus pneumoniae has been widely implicated as
the major etiologic agent of pneumococcal pneumonia in
the developing world. Antigen detection assays for the
capsular polysaccharide of this organism have been com-
mercially available for more than 15 years; unfortun-
ately, the sensitivity of these assays in serum or urine
is poor (26%-50%, compared with culture).

5. Tuberculosis. Tuberculosis (TB) remains a worldwide
health problem. In the developing world, it has been
estimated that up to 50% of the population in some coun-
tries is infected with Nycobacterium tuberculosis, about
half of whom will develop active, communicable disease.
The disease and its complications continue to account for
2 million to 3 million mortalities annually, despite the
availability of safe, effective, affordable drugs. Cul-
ture methods of diagnosis are still too slow, complex,
and costly to be of use in developing countries. Diag-
nosis by X-ray is still a limited procedure because of
the availability of equipment. Microscopy is still the
most widely used method for diagnosis but is limited in
sensitivity, 40%-50% in comparison to culture, is labor
intensive, and depends on the adequacy or quality of the
sample obtained for examination. The development of
rapid, sensitive, economical diagnostics by the biotech-
nology industry has not occurred despite an urgent and
obvious demand.

Diagnostics for other disease groups were to be consid-
ered on a case-by-case basis. DiaTech involvement in
these areas would depend primarily on the strength of
technological opportunity, on the importance of the
disease in terms of mortality and ubiquity, and on the
availability of effective therapy.

The Competitive Small Grants Program

Prepared with state-of-the-art information about current diag-
nostic methods and disease priorities, the DiaTech program
began its efforts to fill these unmet needs.

The principal mechanism by which the DiaTech program has
fostered the discovery of novel diagnostic technologies is a
competitive small subagreements program. As originally
proposed, DiaTech resources were to have been allocated so
that 70%-80% were committed to later-stage technologies and
20%-30% to longer-range research offering the promise 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 DiaTech involvement were
either technologically inappropriate, i.e., direct detection
of microbial antigens by fluorescence microscopy, or did not
address infectious agents identified as high priority for
diagnosis in the developing world, i.e., Group A Strepto-
coccus, Herpes simplex virus. Consequently, the actual
distribution of subagreement funds at DiaTech’s midpoint was
nearer to 85% for long- and medium-range projects and 15% for
late-stage, near-term projects.

In consultation with A.1.D. and the TAG, DiaTech management
decided to emphasize development of those products which would
most benefit individual patient care, i.e., methods for the
identification of infectious agents for which therapy is
already available. Receiving lower priority for new funding
were promising technologies which addressed diagnostic methods
useful primarily for epidemiological purposes, or diagnostics
for infectious agents asymptomatic carriage of which is com-
mon, or diagnostics for infectious agents for which therapy
does not exist, is not generally available, or is not afford-
able. Thus, projects for development 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. Similarly,
methods of detection for non-typhoidal Salmonella were
de-emphasized since disease due to these organisms is largely
self-1imiting and therapy is primarily supportive in nature.
The development of Giardia diagnostics was also de-emphasized
since there is a high frequency of asymptomatic carriage of
this organism in developing country populations.

Soliciting, Screening, and Funding Smail Grants

In 1986, DiaTech launched the effort to fund research of
diagnostic technologies in each of the disease areas described
above. Almost $4 million of the §7.25 million award budget
was designated for funding of small grants, or subagreements.
Guidelines for submission 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 advertisements in
scientific and trade journals including Science, Nature, New
England Journal of Medicine, Dialogue on Diarrhea, and
Commerce 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

must first further the goals of DiaTech (listed on the
original instructions for proposal submission). Additional
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considerations include the soundness of the scientific
approach, the competency of the researchers, the adequacy of
their facilities and institution, clear presentation and
description of methods to be developed, and the 1ikelihood of
project completion within the time frame and budget proposed.
Development of diagnostic technology for appropriate use both
in individual patient treatment decisions and in identifica-
tion of pathogens in populations is considered.

During the first years of the DiaTech program, when many
proposals were received, meetings of the TAG were held at

:hich the proposals were discussed and prioritized for
unding.

As shown in Figure 6, a proposal received at PATH is first
reviewed by the DiaTech management team. If deemed worthy of
further review, management selects 2-3 external reviewers to
Judge the merit of the proposal. Reviewers can be TAG members
or other consultants with specialties in diagnostics of the
respective disease area. Each reviewer is asked to comment on
the proposal and then to rate the proposal on a points scale.
(See Attachment 3 for Guidelines for Proposal Review).

DiaTech management then reconsiders the proposal in light of
reviewers’ comments and recommendations. If appropriate, more
information or revisions to the proposal are requested of the
applicant. If these changes are acceptable, the subagreement
or grant is awarded. A work scope for A.1.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 competitive
small grants program: feasibility studies and formal pro-
posals. These differ in several respects including scope of
work, proposal length, maximum 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.I1.D., feasi-
bility studies were instituted approximately 18 months into
the DiaTech program to provide a vehicle for exploring higher-
risk, higher-potential technologies at minimal expense. These
are limited to a six-month time frame, a maximum funding level
of $15,000, and generally receive more expeditious review by
DiaTech staff. Formal proposals have been solicited to fund
programmatic development of diagnostic systems or core tech-
nologies; these awards are for one initial year, extendable
for a second year, with a total funding 1imit of $300,000.

As of January 1990, DiaTech has received a total of 239

proposals during the course of the program. Currently, 21
subagreements are active and 5 more proposals are being
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considered. The proposals submitted and the ones funded are
listed as Attachments 4 and 5.

Monitoring the Small Grants Program

To monitor technical progress achieved by the DiaTech
researchers, management uses a number of different procedures.
Contractually, each subcontractor is required to submit quar-
terly progress and financial reports. Each progress report
includes statement of goals, performance/procedures, time-
tables, problems encountered, and a susmary of progress to
date. These are reviewed by core staff at PATH and also sent
to JHU for review by key consultants in each disease category.
Comments and suggestions for future actions or changes in
girection are communicated to the researchers by the Technical
irector.

Final reports are submitted for all projects following the
year of work. These reports are sent to external reviewers
(including JHU consultants and TAG members) for advice if
continued funding is requested. For a variety of reasons,
e.g., a change in A.1.D. priorities or low level of project
success, renewal funding may not be extended. For each
completed 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 reviewed
by DiaTech staff and external reviewers, i.e., JWU consultants
or TAG members. 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 compared with the
original goals, adherence to those original goals, appropri-
ateness of the budget, the probability of completion within
the proposed time frame, and the probability of a useful assay
resulting from the project which may be then field tested. If
a proposal is favorably reviewed, a new work scope is written
and submitted to A.1.D. for approval.

During the course of each subagreement, a site visit is con-
ducted by the DiaTech Technical Director or other technical
staff, often assisted by consultants from JWU. Progress is
reviewed and evaluated and questions answered that are not
always covered in written reports. A summary report of the
visit is written which includes recommendations 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 more results oriented. These
forums provided an opportunity to review progress and share
ideas in a collaborative, collegial manner. The most recent
TAG meetings have also been used to present results on each
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project, to evaluate the portfolio of DiaTech projects, to set
overall direction for each disease area, and to rank each
project within that framework. In many cases, this has meant
the recognition of lack of progress and the recommendation
that projects be dropped or not renewed.

Each subcontractor is also required by contract to acknowledge
the source of funding in any professional publication of
research data. A notebook of all DiaTech articles and
refereed publications is kept at PATH. A bibliography of
these publications is included as Attachment 6. As of January
1990, DiaTech researchers had published an impressive number
of articles that have involved research funded by DiaTech.
These articles supplement the progress reports presented to
DiaTech.
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VII.

IMPLEMENTATION OF THE PRODUCT DEVELOPMENT PHASE: Cooperative
Approaches to Product Development and Directed Research Activities

One of the most significant achievements of the DiaTech program has
been to initiate and maintain effective collaborations among
researchers dedicated to similar goals. DiaTech management has
encouraged this cooperative approach to product development, since
the scientists who are able to make the greatest contribution to
the discovery phases of research are not always the same indivi-
duals capable of making the greatest contribution to product
development. Moreover, depending on the commercial potential of a
reagent or assay system, there are alternative pathways to complete
product development which depend on the degree to which private
industry is willing to contribute.

A. Augmentation of the DiaTech Team

As the program focus of DiaTech has shifted from primarily
oversight of a discovery-oriented phase to one which is more

. product-oriented, it draws upon the combined 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, manufacturing, and marketing advisors from
the Technology Promotion Department in developing and managing
licensing activities., Dr. Richard T. Mahoney, Director of the
Technology Promotion Department, supervises the field-based
project officers and staff in Thailand, Indonesia, and Kenya.
These staff members, Mr. Don Douglas in Bangkok, Ms. Leona
D’Agnes in Jakarta, and Ms. Kathleen Sebastian in Mairobi,
provide local and regional coordination as products are intro-
duced into the field. Personnel from the Technology Assess-
ment Department, directed by Dr. James E. Maynard, are
assigned for field assessment, and for technology transfer
activities, the assistance of personnel in the Technology
Management Department under the direction of Ms. Margaret
Morrow is tapped. As the technologies are sufficiently
defined, a product management team can be assigned to each
project. As stated in the introduction, the product manage-
ment team consists of a Technical Product Manager, a Product
Advancement Manager, and any variety of technical resource
persons as required by the project. The project passes from
the Technical Product Manager, who has lead responsibility for
the product development effort, to the Product Advancement
Manager as the business planning, field assessment, technology
transfer, or marketing aspects of the project unfold. This
transfer of responsibility is by mutual agreement between the
two managers and their department directors.

B. Promoting Interactions
DiaTech has sponsored a series of nine workshops to promote

interactions between DiaTech subgrantees, key consultants, TAG
members, representatives of A.I.D., 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 forums in which A.I.D. and DiaTech 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 number of important concepts have arisen directly from these
workshops including the idea that two or more DiaTech partici-
pants could collaborate in different stages of product devel-
opment. 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 development, assay optimization, and verifica-
tion with clinical samples. 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 commercial com-
panies, using groups of biotechnical subgrantees with the most
appropriate knowledge, experience, and expertise in each phase
of product development.

Directed Research

To fast-track a product, however, it is essential to stream-
Tine certain approval processes so that the process is not
delayed by bureaucratic procedures. The "directed research"
concept, therefore, was conceived, proposed to A.1.D., and
implemented.

Those investigators with promising technologies, who are
currently funded or who are to be assigned projects by the TAG
or DiaTech management to take diagnostic tests from the
earlier discovery or research stage and through the later
development stage, are funded by contract rather than through
the subagreement mechanism. This fast-track method of funding
projects, illustrated in Figure 7, is crucial since some
investigators are more interested in providing this essential
component of development expertise than others.

In contrast to the normal proposal and subagreement process,
the directed research procedure has been implemented with the
following guidelines: DiaTech staff composes a detailed scope
of work and budget with the identified collaborator and sub-
mits the work plan to A.I.D. 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 DiaTech management’s option. Thus, the tasks for assay
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Directed Research Review Process
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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 Immunodeficiency Syndrome in the
Developing World

Diagnosis of Malaria by Ismunoassay and
DNA Hybridization

Progress in the Development of Acute Respiratory
Infections/Tuberculosis Diagnostics

Progress in the Development of Malaria
Diagnostics

Progress in the Development of D1arrheal
Diseases/Typhoid Diagnostics

December 1985

January 1986

April 1986

March 1987

June 1987

August 1987

June 1989

June 1989

November 1989



development are identified, expedited, and controlled divectly
by DiaTech management. Since the work plans are not required
to pass through the A.1.D. Office of Procurement, 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 optimization and developwent
of Dr. Diane Taylor’s ELISA assay for serum and urine detec-
tion of malarial antigen. Several more contracts for services
or purchase orders are currently being negotiated.

The directed research and development approach to project
funding is used for assay development which has been recom-
mended or declared to be essential by A.1.D. or the TAG in
discussion with DiaTech management. The work scope for the
assignments is by necessity concise and well-defined, as is
typical of contractual arrangements rather than standard
subagreements, and the end dates of the assignments are or
will be on or before September 26, 1990.

Role of the Primary Subgrantees

DiaTech has also employed the two primary subgrantees, JiU and
QSMI, in the cooperative implementation of the product devel-
opment phase. JHU maintained 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 immunoassays. JHU has the capacity to evaluate and
test technologies in the prototype development phase or in the
field through their network of collaborators. Meanwhile, QSMI
can provide a field testing component of DiaTech, for diag-
nostic test kits as well as devices, and valuable panels of
specimens for use in development of assays for malaria and
tubeculosis.

Interactions with the Private Industrial Sector

DiaTech management realizes that the more complex technologies
cannot complete a timely development cycle without the par-
ticipation of industry. The private sector is expert at
essential development tasks such as reagent scale-up, docu-
mentation, manufacturing, quality control, quality assurance,
and marketing. From its inception, the DiaTech program has
interacted with private sector development experts with regard
to proposal review, participation in subcontract research, and
representation at workshops or TAG meetings. DiaTech, through
its frequent, interactive relationships with management-level
development personnel at companies such as Abbott Laborator-
ies, Becton Dickinson and Company, E-Y Laboratories, Fairleigh
Dickinson Laboratories, Inc., Gene-Trak Systems, Genetic
Systems Corporation, and Syva Company, will continue to
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receive valuable advice from this reservoir of expertise for
the downstream phases of product developwent.
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VIII.

RESULTS
A.

Results of the Discovery Phase

1.

Establishing Needs and Priorities for Diagnosis of
Infectious Diseases

In 1985 and 1986, the DiaTech program 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 Salmonella
typhi, was of most concern because it is life-threaten-
ing, responsive to antibiotic therapy, and can be easily
misdiagnosed as malaria in regions where the diseases are
co-endemic. Shigella and enteroinvasive £. coli were
considered second in need of improved diagnosis since
both cause serious, potentially fatal bacillary dysentery
and have similar patterns of antibiotic sensitivity.
Diagnosis of enteropathogenic and enterotoxigenic £. coli
were of lesser importance since these organisms produce a
watery diarrhea which is generally self-limiting and,
when recognized, responds to supportive therapy with oral
rehydration solution. Amebiasis, produced by Entamoeba
histolytica also received a high priority for improved
diagnosis. The symptoms of amebic dysentery are similar
to Shigella dysentery, but antibiotic therapy is dif-
ferent. Since it produces unpleasant sjde effects,
unnecessary treatment needs to be avoided. Cholera,
produced by Vibrio cholerae, received an intermediate
ranking. The diarrhea produced is usually severe but can
be treated with ORS alone; however, some patients require
administration of i.v. fluids, which may be avoided if
the organism is diagnosed without delay and treated with
appropriate antibiotic therapy. Campylobacter, rota-
virus, and Giardia ranked lower because of limited 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
epidemiologic studies. Both nucleic acid hybridization
assays and immunoassays were judged as appropriate for
diagnostic test development; however, no novel assays
were identified which could be immediately adapted and
applied to developing world diagnostic needs.

Subsequent workshops addressed other DiaTech disease
groups, i.e., acute respiratory infections (ARI},
malaria, and technologies for the rapid diagnosis of
infectious diseases. Similar discussions were held to
prioritize diagnostic development of technologies. For
ARI, the greatest need for new technology was found to be
for diagnosis of pneumococcal pneumonia. Tuberculosis,
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although not strictly categorized as an ARI, was targeted
for diagnostics development. Organisms receiving lower
priorities included Bordetella pertussis, the agent of
whooping cough, and respiratory viruses.

For malaria, the focus was upon what types of diagnostic
needs existed and how to address those needs by develop-
ment of diagnostic methods. Microscopic diagnosis of
blood films was recognized to be the de facto gold
standard, since for the majority of laboratories with
microscopy, it is the established method for identifica-
tion of malarial infection. However, since microscopy is
labor intensive, limited in sensitivity, and dependent on
microscope availability and trained technical assistants,
the system of microscopic diagnosis needed to be
reassessed. Thus, the expert group recommended facili-
tation of microscopic diagnosis by evaluation of econom-
ical field microscopes and adaptation of the staining
formulation to produce clearer results of staining. With
regard to assay development, the emphasis was more on
applications for epidemiological settings, rather than on
primary health care. Immunoassays 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, instrument-independent,
simple, and stable, it was no surprise that tests were
identified which could meet all of the necessary cri-
teria. Participants emphasized the importance 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 recommended for
development since the developing world is heterogeneous,
and technology appropriate for one purpose and location
may not necessarily be appropriate for another.

Funding of Research Projects with the DiaTech Smail
Grants Program. As the result of the information pre-
sented at preliminary workshops and meetings with key
consultants, the DiaTech program funded a number of
grants, in addition to the two primary subagreements. 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 compieted. For more
detail, a technical summary of each of the technologies
supported is submitted as Section X.
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The smallier number of subagreements at the start of 1990
compared to earlier in the program 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.1I.D. The ratio
of total number of projects funded to those which are
promising is about 2:1. The remaining subagreements all
represent promising technologies and are mainly the
result of funding upstream research.

Status of the Product Development Phase

The active subagreements are listed below by disease group and
the progress of each is summarized. More detailed technical
summaries for all active subagreements, including timelines
for product development, are presented in Section X.A.

1. Tuberculosis (TB). The emphasis of DiaTech’s TB
portfolio has been to identify specific epitopes which
can distinguish Mycobacterium tuberculosis from other
mycobacteria. Both Dr. Thomas Buchanan and Dr. Arend
Kolk have prepared large numbers of monoclonal antibodies
to screen for this purpose. While Dr. Buchanan has
discontinued his efforts due to a lack of ELISA assay
sensitivity using c¢linical specimens, Dr. Kolk has con-
tinued his efforts in development of immumoassays for
direct detection of TB, attempting to improve the antigen
extraction from sputum. Both imsunoblot and immunofluor-
escence methods are in development. In additiom, a rapid
culture method using ELISA as signal has been shown to
work for the speciation of M. tuberculosis in a field
trial performed in late 1989. Dr. Kolk will now convert
his ELISA to a simple agglutination method 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 optimizing a test for TB
using a defined antigen system ("Antigen 6"). Current
field testing results in Mexico indicate that the sensi-
tivity of his method has improved and was reported at 70%
for his latest study. Specificity was 100%. Further
assay development will employ 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 genomic 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 PCR primers for TB diagnosis.
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Several primers have been identified and synthesized
which are TB-specific. Optimizations in the method and
confirmation 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 PCR primers for diagnosis of TB in climical
specimens; he expects to field test his methods in 1990.

Acute Respiratory Infections. Early DiaTech workshops
concluded that the need in this area was for development
of assays which could be used in epidemiological studies
to discover the relative importance of the many organisms
to produce disease in developing world countries. Since
epidemiological assessment has been effectively addressed
by the BOSTID study, implemented by the National Academy
of Sciences and in part financed by A.1.D., DiaTech has
in addition funded development of tests for individual
diagnosis of AR] organisms for use in primary health care
settings. Immunoassay detection methods have been funded
?inig viable molecular probe approaches have been

acking.

Dr. Larry Anderson has produced immunofluorescence and
immunoblot tests for viral ARI pathogens RSV, adenovirus,
and parainfluenza. Third-year support will be for the
field testing of reagents. DOr. Anderson has already sup-
plied his monoclonal antibodies to interested cowmpanies
for their evaluation. Using three approaches with dif-
ferent antigens, Dr. Alan Parkinson is in the process of
developing ELISA methods for diagnosis of pneumococcal
pneumonia. He will first test his assays on the Native
American population in Alaska. He will be collaborating
with Dr. Richard Facklam (CDC, Atlanta) in development of
assays.

Diarrheal Diseases. DiaTech has concentrated on devel-
opment of tests for detection of organisms producing
inflammatory or invasive diarrhea, since lives can be
saved by identifying and properly treating them with
antibiotic therapy. For Shigella, an important cause of
bacillary dysentery, DiaTech has funded two efforts.

Dr. Nils Carlin’s feasibility study will assess the prac-
ticality of an immunoassay using a unique monoclonal
antibody he developed which is specific for Shigella
outer membrane protein antigen. Antigens will be con-
centrated on magnetic beads prior to and after rapid
culture, which may improve sensitivity.

Dr. Richard Oberhelman 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 organisms. DiaTech is funding
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Dr. Richard Guerrant for the development of an immuno-
assay which will detect the presence of fecal leukocytes.
This nonspecific test using an agglutination method is
very inexpensive, potentially cost-effective used in a
clinical setting, and would be especially appropriate for
development of a diagnostic algorithm. The result of the
test would determine whether patients with diarrhea
should be treated either with antibiotics or merely with
supportive therapy (ORS) and would result in cost savings
of bacterial culture. An additional application could be
for diagnosis of nosocomial diarrhea caused by C. diffi-
c¢ile, which can lyse fecal leukocytes, resulting in false
reading of watery diarrhea upon microscopic evaluation of
stools. The assay will be ready for field testing in
Brazil in 1990.

Dr. Jonathan Ravdin has developed a rapid assay for
discrimination of invasive amebiasis. A present diag-
nostic difficulty is to accurately distinguish between
invasive and noninvasive strains (zymodemes) in countries
where amebiasis is endemic. Identification of pathogenic
strains in patients with inflammatory diarrhea indicates
a necessity to treat with antibiotics. Both a serologi-
cal test and an antigen detection method using stool as
specimen are in development 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. cholerae antigen in direct stool specimens, since the
course of disease can be shortened and complications
reduced by the timely diagnosis and treatment with
antibiotic therapy. A field trial is planned for India
in early 1990.

Typhoid Fever. DiaTech is currently supporting two
active efforts for immunodiagnosis. Dr. Suttipant
Sarasombath has developed monoclonal antibodies to the
Salmonella Vi antigen in Year 1, and development of a
simple co-agglutination immunoassay is underway. She
will then field test the diagnostic methods in Indonesia,
a region where typhoid fever is endemic. This will be
especially valuable if urine can be used as specimen. In
addition, DiaTech has recently funded Dr. Felipe Cabello
for development of a test method for the detection of the
36 KDal protein in serum of typhoid patients.

Dr. Cabello has produced monoclonal 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 KDal antigens also
exist.
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5.

Malaria. DiaTech has supported a sultidimensional
approach to diagnosis of malaria, i.e., microscopy,
immunoassays, and nucleic acid probe tests, which may be
more suited either to individual diagnostic testing or to
screening of populations. This is because the disease is
complex by nature, and a range of technologies is needed
for application to different conditions encountered in
the developing world. With regard to microscopy, DiaTech
has sponsored the field testing of basic field micro-
scopes in Thailand, since identification of a low-cost,
high-quality instrument would contribute to overall
availability of malarial diagnosis. As a refinement of
the microscopic method, Dr. Henry Wilde at QSMI has and
will continue to field test the Quantitative Buffy Coat
(QBC) device manufactured by Becton, Dickinson and
Company for detection of malaria, in which organisms are
stained with a fluorescent tag and identified with a
specialized microscope detection system. Proof-of-
concept has already been established in a rural (provin-
cial) hospital in Thailand where the method is slightly
more sensitive than thick smear and is much more rapid.
Future studies will include testing a portable, low-cost
fluorescence attachment for a 1ight microscope and the
feasibility and cost effectiveness of combining 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. falciparum using polyclonal rabbit serum. The
test has demonstrated relatively good accuracy, although
the P.I. thinks it can be improved. This can be a bench-
mark test against which other experimental diagnostic
methods can be measured. Dr. Savanat's laboratory has
access to clinical specimens and will test other DiaTech-
supported technologies as directed. Dr. Diane Taylor is
also developing monoclonal antibody-based ELISA tests
which appear to be specific for soluble malarial antigens
in serum and urine. If development of the urine-based
assay is successful, it would be a significant advance in
screening technology since noninvasive specimens can be
obtained for testing. Since the commercial market for
malaria ELISA tests are at best uncertain, Dr. Alister
Voller is serving as a development expert to optimize and
scale-up these assays in preparation for clinical testing
and manufacturing.

Dr. John Martin has been funded to develop PCR approach
for development of molecular probes which will be useful
for malaria diagnosis. Primer sequences have been
identified for vivax and falciparum malaria to allow
identification to be simultaneous with speciation. In
addition a primer for drug resistance factors encoded on
a plasmid has also been developed. While PCR will not be
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directly applicable for individual diagnoses in the near
future, it is potentially valuable as an epidemiologic
monitoring tool. Or. Gerald McLaughlin has received
funds to develop a dot-blot assay for falciparum malaria
using nonisotopic DNA probes. A successful field study
in late 1989 was performed in The Gambia which confirmed
the practicality of the dot-blot assay in favor of an
alternative in situ slide method. Based on the outstand-
ing performance of the dot-blot method, 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 monitoring,
DiaTech has supported Dr. Alister Voller for development
of an ELISA method for the determination of serum quinine
levels. The availability of assays which will meet the
need for therapeutic monitoring is especially timely,
since quinine is being reevaluated as a cost-effective
therapy for malaria with the emergence of parasite resis-
tance to other drugs such as chloroquine, pyramethamine,
and fansidar. Quinine has been reformulated for use as a
therapeutic drug with much of its bitterness removed; its
bad taste has traditionally been a serious objection,
which has resulted in poor patient compliance.

6. Other Projects. The DiaTech program continues to support
development of selected appropriate laboratory equipment
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 example, Dr. Richard Curtis
is being supported to develop a portable field hemoglob-
inometer which will be capable of objectively determining
anemia using finger-stick blood as specimen. A prototype
device has been successfully tested in the field by
Khymer medics at a Cambodian refugee camp, a project
coordinated by QSMI. An in-house effort includes the
evaluation of simple centrifuges for determination of
hematocrits in the field using modified flashlights.

Technical Assistance

Early in the project, the DiaTech program received a variety
of technical assistance requests. Many were from developing
country scientists wishing to finance their sabbatical period
in the United States. Since there was no formal procedure
devised for dealing with these requests, none were granted.

In Year 4 and Year 5 of the DiaTech program, the technical
assistance component has been deemphasized in favor of devel-
opment of extramural subagreements. However, two requests for
assistance were implemented earlier in the project. The first
was a request from Rector Natth Bhamarapravati of Mahidol
University, Bangkok, Thailand, for technical assistance in the
area of protection of international intellectual property
rights. The second request was from Projet SIDA for
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assistance in assessing rapid methods for the screening of
donated blood in Kinshasa, Zaire.

In Year 2, a three-day seminar on the International Protection
of Intellectual Property Rights was held at Mahidol Univer-
sity. This seminar allowed faculty and staff of Bangkok-area
universities access to information on patent, trademark, and
copyright law in the U.S., E.E.C., Japan, and ASEAN countries.
Staff members of the Thailand A.1.D. mission 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. Thomas Quinn of JHU and Dr. Robin Ryder of Projet SIDA and
the CDC. Projet SIDA is an international AIDS research con-
sortium based at Mama Yemo and Ngaliema hospitals in Kinshasa.
Approximately 4,000 samples of blood were evaluated prospec-
tively for antibodies to HIV-1 using five rapid, qualitative
assays, the results of which were compared with ELISA and
Western blot as reference methods. In addition to such con-
siderations as sensitivity, specificity, and reproducibility,
other parameters addressed test adaptability to developing
country conditions and ease of use by minimally trained tech-
nicians. Apart from its immediate reference value for safe
blood programs, this activity was also considered to be a
prototype mechanism for testing of DiaTech diagnostics under
appropriate operational conditions.

The conclusions reached were that two of the five tests, one
from Du Pont and the other from Fujirebio, Inc., were more
applicable to the trial conditions. Both tests demonstrated a
high degree of accuracy, a low level of intra-reader varia-
bility, and appeared to be more robust under the conditions of
testing. The ultimate decision to use one test method in pre-
ference to another, of course, is based on the combination of
test factors including cost, volume of specimens, time neces-
sary to obtain a result, the need for confirmatory testing,
and an uninterrupted availability of the assay. An important
observation was that if two rapid tests were used in combina-
tion for screening and confirmatory testing, the results were
as accurate as ELISA and Western blot, indicating that HIV-]
testing in developing countries using rapid tests could be as
accurate as that found in industrialized countries using more
complex, instrument-dependent methods. Abstracts from this
study have been presented at the fourth and fifth Inter-
national Conference on AIDS, and manuscripts describing
results of the study have been published in The Lancet and The
Journal of Clinical Microbiology. These publications are
included as Attachment 7.
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Information, Education, and Communication

1.

Technical Monographs Database (DiaCat). DiaTech
maintains a database of approximately 2,000 technical
publications relating to diagnosis, treatment, preven-
tion, and epidemiology of selected infectious disease
groups. Project and PATH library staff regularly scan
more than 60 jourmals for articles of relevance to the
project. In addition, computerized reference searches of
the current international literature are conducted by
PATH library staff for other relevant publications.

Dissemination of Applied Research Results. DiaTech
actively encourages the dissemination of results through
publications and abstracts. To date, DiaTech-funded
research has resulted in a large volume of work submitted
or published in refereed journals, including two publica-
tions listed above which resulted from the Kinshasa study
(Attachment 7).

Workshops. During the first four years of the project,
DiaTech has sponsored nine workshops (Table 2). Early
workshops were useful for assessing disease priorities
and appropriate technologies for the project. Later
workshops concentrated on progress reported by DiaTech
subgrantees. The workshops also facilitated strategic
planning for the subject areas since TAG members and key
consultants have the opportunity to exchange ideas and
materials with the participants.

Biological Resources Bank (BRB). The BRB was created to
provide a source of clinical and other materials which
could be utilized for development and evaluation of
diagnostic tests. The bank is administered by a TAG
subcommittee headed by Dr. Michael Oxman, with represen-
tatives from JHU, project staff, and other experts in the
infectious disease community. For reasons of geographic
convenience, the bank is physically divided between JWU
and PATH. To facilitate management of this bank, DiaTech
staff have devised a centralized database, called
Biostore, whereby each site can access the samples stored
at the other site. The BRB is supplemented by additional
sources of samples stored at sites worldwide to which
DiaTech can gain access to provide specimens in response
to requests from subgrantees.

Several versions of a brochure publicizing the BiaTech
program were distributed. The earliest versions included
a solicitation for proposals; the latest version
(Attachment B8) is purely informational and descriptive.
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IX.

FUTURE PLANS

A.

Identification of the Fast Track Portfolio

The DiaTech program’s present portfolio of projects has
addressed the development of diagnostics for the majority of
organisms which have been emphasized at the various workshops
and TAG meetings. To date DiaTech has funded over 40 projects
and has expended about 85% of its resources for subagreements
or "discovery,” which addresses upstream research projects for
both assay and reagent development. There has been a normal
attrition and a sorting out of the less-promising projects
over time.

Resulting from these research commitments, DiaTech has
identified and continues to support 21 of the most promising
projects. In addition, there are other potentially useful
intramural projects which are in development within the two
primary subagreements programs at JHU and QSMI. As a result
of assessing current progress, demonstrated assay proficiency,
potential for impact on diagnosis of infectious disease in the
developing world, and feasibility for a rapid cycle of devel-
opment, DiaTech management is now positioned to prioritize
activities during DiaTech’s final year and beyond.

1. The Technologies, Timelines, and Budgets. As the most
successful projects are not necessarily the ones with the
highest priority for product development, DiaTech is cur-
rently evaluating and prioritizing each project. DiaTech
management has concluded that with a 1imited budget for
personnel, intramural research, clinical studies, busi-
ness and market planning, and with the considerable
shortfall in resources to conduct lengthy and expensive
product development cycles, there are not enough
resources to develop all projects at once. Therefore,
projects must be prioritized for advancement. Recently,
development timeline milestones were identified by the
subgrantees of all current projects and modified by
DiaTech management. These timelines are incliuded for
active subagreements in Section XI. Project progress was
also assessed at the workshops held in 1990, at site
visits, or through informal interactions with individual
investigators.

In this process, many factors were considered, including
the relative need for a simple diagnostic method and its
impact on recognition and treatment 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, commercial vs. public
sector market potential including feasibility of cost-
sharing with private industry. With that information and
other considerations, projects were prioritized and
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ranked with regard to their potential for immediate
advancement in 1990, advancement in the near future, or
advancement at a later date. This information is
presented as Table 4.

Priority 1A projects have already or are about to undergo
preliminary field testing and may prove to have consider-
able impact on the diagnosis of infectious disease in
developing world; much of DiaTech’s efforts for the
remainder of Year 5 will be to prepare these projects for
fast-track development by creating business and marketing
plans, interfacing with private industry, and exploring
the possibility of technology transfer of manufacturing
in the developing world.

Priority 1B projects are those which may have similar
potential, but which 1ag slightly behind the first-rank
projects and need to undergo additional refinement of
concept or clinical testing. If breakthroughs occur in
technology, preliminary development, or field testing, or
if a strong demand is identified, these projects could
easily move up and even displace higher-ranked projects.

Priority 2 projects include those with excellent poten-
tial, but which have only recently been funded by
DiaTech; these technologies must be given time to mature
and develop by undergoing clinical proficiency testing
and proof-of-concept by specimen testing.

Priority 3 projects are the more upstream, core tech-
nologies--applications must catch up with the technolo-
gies or reagents which have been already developed.

These projects do not presently need as much input and
direction as others, but rather, should be monitored for
progress in development of more simplified or cost-effec-
tive delivery systems so that the technologies can be
adapted to the rigorous conditions of testing found in
the developing worid.

Validation Procedures. Technology validation will
continue to be accomplished by two methods. First, a
test panel of standardized specimens is assembled from
the BRB and distributed by the JHU Biological Resources
group. The same specimens are distributed among DiaTech
subgrantees working within the same disease area with
differing assay technologies, i.e., probe technology vs.
ELISA. Thus, accuracy and sensitivity of the differing
technologies are compared among the respective
investigators.

Second, field evaluations of candidate technologies have

been and will continue to be sponsored by DiaTech. These
evaluations provide essential information from which
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Table 4

PRIORITIZATION OF DIATECH PROJECTS FOR
DEVELOPMENT OF BUSINESS AND MARKETING PLANS

1A

1B

Investigator

Kolk

Anderson

Taylor (malaria assay)
Ravdin

Guerrant

Curtis

Suttipant

Daniel

Voller (quinine assay)
McLaughlin
Parkinson/Fackliam

Sack
Savanat
Cabello
Carlin
Oberhelman

Martin
Crawford
Buchanan
Perrone (QBC)



decisions can be made regarding the performance of the
technology outside the research laboratory, including how
easily the assay method can be performed by different
laboratories and under varying conditions, the identi-
fication of appropriate users of the technology, assess-
ment of the need for further development or adaptation of
the technology, and recognition of other factors which
can be used to successfully introduce the technology into
routine health care procedures. This assessment and
validation process will be applicable not only to prod-
ucts directly emerging from the DiaTech research and
development program, but also to new technologies devel-
oped in the public or private sector and identified by
PATH, its collaborators, or A.I1.D.

Field assessment provides valuable feedback when the
research prototype kit or device is under evaluation.
First, these trials are intended to provide basic quali-
tative and quantitative feedback on technical performance
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 them-
selves or others with early prototypes that have pre-
viously been evaluated in a laboratory to ensure basic
performance and safety. For example, Dr. Gerald
Mclaughlin recently reported on a successful design-stage
field trial in The Gambia. Second, the information col-
lected during design field trials is then used to plan
modifications before large-scale production or introduc-
tion of the technology is begun. Third, field assessment
is used to screen out technologies which do not meet the
claimed performance criteria before DiaTech invests in
further development. At this point, the technology may
be ready for more widespread testing if there are no
major modifications needed. A list of subgrantees who
have already evaluated their technologies in the field or
plan to in the near future appears as Table S.

The comparative trial of HIV-1 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 will assist in DiaTech
efforts to validate the performance of other products.

Of the five assays evaluated, three were already on the
market, and two were in the final prototype stage. Per-
formance was compared to the manufacturers’ claims as
well as to each other and to the ELISA and Western blot
reference methods. A proficiency panel was developed for
use in training technicians to perform and interpret each
of the assays. Cost per HIV-positive unit of blood was
determined for each of the five rapid assays evaluated as
well as for the Western blot and ELISA reference methods.
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Table 5

FIELD TESTING OF DIATECH TECHNOLOGIES

1989-1990
(17 of 20 Projects)

investigator Site(s)
Anderson Brazil, India?
Buchanan TBD

Crawford TBD

Curtis Thailand

Daniel Mexico, Uganda*
Guerrant Brazil

Koik Thailand, Vietnam*
Martin Guatemala
McLaughlin The Gambia*, Madagascar
Oberhelman Peru

Parkinson Alaska

Ravdin South Africa

D. Sack India

Savanat Thailand

Supawat Thailand

Taylor Thailand

Voller Malawi

*Testing not funded by DiaTech



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. Performance
validation is designed more for external evaluation than
for feedback to the developers. Ideally, performance
validation trials are conducted in mltiple, 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 community which may
impact performance.

Product Advancement Plans: Licensing, Product
Engineering, Technology Transfer, and Scale-up

a. Incentives for Commercial Involvement. Technol-
ogies designed and developed expressly for the
purpose of meeting a public health need range from
simple products suitable for home or cottage indus-
try to highly sophisticated technologies requiring
state-of-the-art industrial processes and materi-
als. A1l of these social technologies differ in
one important respect from the technologies devel-
oped for business: they are produced to meet a
perceived health need rather than a measured market
demand. Since need does not equate with ability to
pay, the economic viability of social technologies
is always in question. Because of this, DiaTech
must attend to the commercial-sector interest in
the products or find substitute arrangements that
assure availability, quality, and low cost.

The most important factor determining the strategy
used to gain commercial-sector interest is whether
or not a commercial market exists for the products.
Some social technologies have no significant pri-
vate market potential--these are labelled "Type A"
in PATH nomenclature. An example of such a tech-
nology among DiaTech products is the co-agglutina-
tion test for detection of V. cholerae. This
simple technology for determining 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
economies of scale or for covering the capital
risks of development with profits from commercial-
sector sales. The public health sector must there-
fore bear the entire cost of these technologies by
underwriting the development costs, purchasing the
capital goods, and paying a price that covers the
remaining cost as well as margins.
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It follows that a Type A technology must always
involve simple, inexpensive materials and processes
s0 that the risks are reasonable and so that manu-
facturing can be carried out locally on a small or
medium scale within the countries which are proxi-
mal to product use. Generally, it is useful to
provide some business and marketing assistance to
the local manufacturing 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 com-
mercial market potential ("Type B"), the strategies
for product development can be quite different,
depending upon the extent to which those private
markets are marginal or exist only in the develop-
ing world rather than the developed world. Exam-
ples of a Type B technology among DiaTech projects
are the rapid, quantitative ismunocassays for detec-
tion of Mycobacterium tuberculosis or Entamoeba
histolytica. Several multinational companies have
expressed interest in test development since the
demand for a TB diagnostic is clearly worldwide.
PATH’s ability to demonstrate a sizeable wmarket for
tests such as these in the developing world,
coupled with DiaTech assistance, both financial and
technical, in conducting field trials, and input
into the development of simplified test formats,
can result in a technologically appropriate diag-
nostic, simultaneously allowing parallel commercial
development of the technology to serve the dispar-
ate needs and requirements of the developed world.

Other technologies may or may not have an immedi-
ately apparent commercial market, but because of
their inherent complexity, absolutely require a
commercial collaborator in order to be scaled-up,
manufactured, or distributed ("Type C*). An exam-
ple of a Type C technology among DiaTech projects
is the quantitative buffy coat (QBC) analyzer.
This technology for the histochemical identifica-
tion of malarial parasites in a finger-stick blood
specimen requires glass capillary tubes, the
internal diameter of which must fall within narrow
limits of tolerance, and a specially manufactured
centrifuge. Other examples of diagnostic technolo-
gies which are potentially Type C include those
which utilize recombinant proteins, where scale-up
requires fermentation capability, or serological
assays, where large quantities of an infectious
agent are needed for use as target antigens.
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Management of Intellectual Properties: Protection
of Public Sector Interests. In the product
advancement and technology transfer of diagnostic
technologies, DiaTech will seek to preserve, as
much as possible, the proprietary nature of the
technology through pursuit of patents, licenses,
and confidentiality to encourage commercial collab-
orators to view the technologies to be developed as
protected and therefore of value.

Private, for-profit companies are brought into the
development cycle either by the subgrantee or by
interaction with DiaTech management, since they are
essential in the majority of projects for product
development. Letters have been sent to several
subgrantees to introduce PATH policy regarding the
development and commercialization of intellectual
property and to ensure consideration of public
sector access to the property developed.

Despite PATH’s stated position concerning develop-
ment of diagnostic products, DiaTech cannot assume
that the commercial-sector collaborator will always
be motivated by the public health objectives for
which the technology was developed. Rather, compa-
nies may be motivated 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 investment. Consequently, protec-
ting the public-sector interest in terms of univer-
sal product availability, lowest possible cost, and
responsiveness to Tocal needs, becowes the full
responsibility of DiaTech and other interested
parties. The broad strategies that must be adopted
include (1) maintaining sufficient control of the
product as it moves into the commercial sector, and
(2) achieving the greatest possible efficiencies
and economies of scale.

Under the first strategy, maintenance of control,
protection of the technology at the outset with
patents, licenses, copyrights, design registra-
tions, or even trademarks, is essential so that the
title to the invention is clear, and business nego-
tiations are not delayed by questions of owmership.
Licensing strategies which seek to avoid monopolies
and maintain as much as possible the nonexclusivity
of public-sector sales to promote price competition
must be implemented. If possible, price ceilings
are mandated for public-sector sales.
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For the second strategy, achieving efficiencies and
economies of scale, efficiency is rewarded, since
reduction in costs can have a considerable impact
on the price of the product. Manufacturers in the
developing world should be employed whenever possi-
ble to encourage the building of local institutions
and capabilities, to take advantage of lTower costs,
and to reduce the length of the supply pipeline.
The latter is particularly important when dealing
with biologicals which typically have a limited
shelf life and a marked sensitivity to temperature.
This must be done, however, with full consideration
of developing world conditions and must not give
the impression of being second rate because of
local manufacturing.

Unlike many "social™ technologies with which PATH
has had product development experience, however,
production costs generally have little bearing on
the final price of diagnostic products. In the
diagnostics industry, product pricing is often
determined by what the market will bear, rather
than by a formula for cost recovery. High profit
margins are realized where diagnostic products
enjoy high value in use or replace a much more
expensive gold standard method for diagnosis.

Pricing can also be high relative to production
costs because the average biotechnology company
possesses relatively few marketed products over
which to spread its initial capital costs. ODual
pricing systems, which allow the commercial sector
to carry the burden of cost recovery, have been
effective in reducing the cost of many social
products to a level commensurate with public-sector
needs. For example, the vaccine industry produces
many mature products in which the capacity for pro-
duction significantly exceeds the current demand.
However, dual pricing cannot always provide a solu-
tion for advanced biotechnology-derived products,
many of which are manufactured by small, start-up
companies with 1imited production capability and
which are often attempting to become profitable and
provide a return on investment to their investors.
Unless there is an (unlikely) successful appeal to
altruism in such companies, diversion of limited
product from high-margin to low-margin markets is
not an economically viable proposition.

At least seven DiaTech subgrantees are currently
involved in negotiations with private-sector
companies, and two have sought assistance from
PATH. Business plans have been initiated to
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identify the steps required to accomplish a
compliete technology transfer. Management hopes to
implement more of these steps in the remaining
months of the DiaTech program.

Development of Strategies for Introduction. In
product advancement, DiaTech must carefully assess
and design the best methods for introducing new
diagnostic technologies into developing world
health care settings. Over the next seven months,
DiaTech will develop a strategic plan for product
introduction and distribution of selected tech-
nologies. Implementation would occur during a
follow-on program.

Strategic planning will include operational
research, i.e., in-house and on-site surveys to
assess the methods for and problems likely to be
encountered in the introduction of specific tech-
nologies. Considerations will include diagnostics
distribution, procurement, logistical limitations
of distribution systems, 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
system. These introduction strategies for specific
technologies will then be implemented. DiaTech
will offer field-oriented diagnostic assistance
programs, ranging from distribution of diagnostics
to training and instructions on their use. DiaTech
will draw on PATH’s considerable experiences in
introduction of other health technologies.

Implementation of Strategies for Introduction.

Once a diagnostic kit has been field-tested and
information on performance and acceptability has
been generated, DiaTech 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
from simple distribution, if local production is
not economically or technically justifiable, to
full local production, in cases where the market is
of adequate size and there are no commercial or
technical reasons that make local production
undesirable. In this instance, a complete transfer
of the technology will be attempted.

Quality control and quality assurance measures and

procedures will be put into place, regardless of
local production, since this is a key to product
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acceptance. In many cases, the source of a tech-
nology continues to manufacture a key ingredient of
the product, then arranges for local assembly,
e.g., bottling, labeling, packaging. Alternatives
for local production will always be evaluated to
determine if this approach can contribute to
reducing the price or otherwise increasing the
availability of the product.

DiaTech staff will, in the formulation of advance-
ment plans, examine the country and product varia-
tions and attempt to establish the economically
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 firms and the technology sources must, 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 must
be present because of the existence of endemic dis-
ease. Second, the test must 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 elements, such as trained personnel, necessary
facilities or equipment, transportation and distri-
bution systems, and sufficient financial resources
will be evaluated to increase the likelihood of
correct use of the diagnostic, for its adequate
distribution, for solving unanticipated probleas in
its use, and for availability of necessary
maintenance and/or repair services.

DiaTech will assess these manufacturing and distri-
bution considerations to ensure that the limited
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 impact, and where lessons can be
learned that will be useful in broader introduction
efforts. Throughout the stage of product advance-
ment, DiaTech staff will therefore continue to man-
age the process and serve as the coordinator of
PATH resources, A.I.D. input and requirements, and
participation by public and private sector
collaborating organizations.
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Other Promising Technologies

As of January 1990, DiaTech has a number of new opportunities
for funding projects to round out the portfolio of technolo-
gies supported. DiaTech is considering only the feasibility
studies of considerable promise which can, in the opinion of
the proposers and DiaTech management, finish their projects by
the end of September 1990. As a result, only focussed pro-
Jects which address clinical assessment and field testing of
well-developed technologies are being considered for funding.
Examples are (1) clinical and field testing of an ELISA method
for the epidemiologic assessment of five enteric viruses;

(2) field assessment of a plate colony-blot test for the
identification of Shigella and shigella-like toxins; (3) a
serological method for detection of pneumococcal pneumonia
which detects antibodies to a recently discovered internal
protein antigen common to all serotypes of Streptococcus
pneumoniae; and (4) a laboratory and field assessment of a
wethod for the rapid identification of Bordetella pertussis,
the etiologic agent of whooping cough, in clinical specimens.

Continued Screening for New Downstream Product Opportunities

DiaTech will continue, as time and resources permit, to tap
and encourage development of the results of the biotechnology
revolution. The TAG, the key consultants, subgrantees, and
established collaborators are all sensitized to the imperative
for new product development opportunities for DiaTech which
are beyond the research stage and which may have been tested
for proof-of-concept with clinical specimens. New proposals
will be invited by referral from persons within the DiaTech
network or as a result of scanning the current scientific and
medical literature. Unsolicited proposals wil) be considered
as well. To fund these efforts, DiaTech management may use
the "directed research” approach to take immediate advantage
of the opportunities identified and to accelerate the pace of
development. These activities will necessarily be on a scale
commensurate with available funding and will most 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 commercial sector. DiaTech management has been invited to
and will visit companies such as Abbott Laboratories, Becton
Dickinson and Company, and ADI Diagnostics, Inc., to discuss
products appropriate for developing country use and technology
transfer.

Summary
In conclusion, the DiaTech program 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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program has been the support of basic and applied research for
the development of technologies for diagnosis of malaria,
acute respiratory diseases, tuberculosis, diarrheal diseases,
and typhoid fever. In the fifth year of the program, DiaTech
management has identified promising projects in all five of
the disease areas. Successful introduction and use of these
assay methods will likely have a considerable, positive impact
on the diagnosis of infectious disease in the developing
world. These projects have been designated as high priority
for product development and will receive considerable
attention from now to the end of September 1990.

To accelerate product development, the cooperative interaction
of DiaTech management with the subgrantees will be required to
guide the technologies through product development activities.
Handoffs of projects from more research-oriented laboratories
to those which are more development-oriented will be imple-
mented where necessary. DiaTech management will also ensure
that adequate clinical and field testing is performed to
validate assay methods. Finally, DiaTech will coordinate the
development of necessary business and marketing plans,
including plans for introduction and technology sharing.

A considerable amount of work remains to be accomplished in

the next seven months of the program to successfully lay the
framework for the next product development phase of DiaTech.
DiaTech and PATH management are fully committed and prepared
to devote the necessary resources and efforts to bring these
technologies to fruition.
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DiaTech Subagreement Summary
Noel R. Rose, M.D., Ph.D. Page 2

laboratory resources are available to DiaTech for the stages of the program when tech-
nologies need to be tested and evaluated.

Fourth and fifth year activities in addition to those described above include or included:
(1) evaluation of a test for E. hystolytica in Egypt, (2) laboratory evaluation of the Artel
hemogilobinometer, (3) development of a co-aggiutination method for culture-accelerated
detection of Vibrio cholerae and planning for validation-stage field testing of the method,
(4) review of existing commercial tests for ARl and selection of the most robust tests for
field testing, (5) assembly of a proficiency panel of mycobacterial and malarial specimens
for testing by DiaTech subgrantees, and (6) provision of a standardized, high-quality
source of Staphylococcus aureus Cowan strain A for development of co-aggiutination tests
for projects within the DiaTech program.

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

Funding Amount Year 1-3: $232,086
Year 4-5: $149,498
Total: $381,576

Period October 1, 1986 - September 26, 1990

Timeline for Development
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Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Title Development of Antigen and
Antibody immunoassays for
Adenovirus, Parainfluenza
Syncytial Virus Tomwelt Comtmiorsample  AsiangetigG
o e, mogm coupled W0 enEyRe
Number 880200210 T—— ——— et

P.I Larry J. Anderson, M.D. . m_m
Institution Centers for Disease

Status Active
Objectives

Using existing monocionals, polycional antisera, or antigen sources to develop ElAs and
IFAs for detection of adenovirus, parainfluenza, and RSV antigens or antibodies. To
evaluate the sensitivity and specificity of the assays developed on laboratory and clinical
specimens. To select those assays with best accuracy, accompanied by instructions and
guidetines, for distribution in developing countries {through A.L.D., WHO, PAHO, etc.)).

Significance

Prompt and specific diagnosis of viral infections is increasingly important as advances in
viral therapy are made. Conventional methods for isolation of many viruses are time-
consuming and require skills and facilities that are not routinely available in developing
countries.

F -

Progress to Date

This project is derived from the P.L's earlier work which concentrated on production of
MAbs were initially evaluated by immunofluorescence and pools prepared which were
tested for brightness of fluorescence, specificity, and sensitivity on multiple strains. Three
antigen detection assays were evaluated: time-resolved fluoroimmunoassay with MAbs
(TR-FIA), indirect ELISA using MADb biotin-avidin conjugates, and an ELISA using polycional
antisera. TR-FIA gave good results for all five virus systems (adeno, RSV, paraflu 1, 2, 3).
The P.. realizes, however, that TR-FIA is inappropriate for developing country use and will
concentrate on deveiopment of MAb-ELISA. Preliminary resuits using clinical samples with
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DiaTech Subagreement Summary
Larry J. Anderson, M.D. Page 2

MADL-ELISA indicate that acceptable to good results can be obtained for RSV, adeno, and
parafiu 1 and 3, but that more work must be done for parafiu 2. The P.l. will concentrate
on stability testing of reagents and direct HRP conjugation of MAb reagents, developing
guidelines for use of the reagents. DiaTech has supplied a protocol for direct FITC
conjugation of MAbs to the P.l., since he has indicated that there is a use for the reagents
for direct FA diagnosis of clinical samples. The P.l. indicated that he has already
transferred a few of his monocional antibodies to commercial companies, which have
provided extensive help in development, scale-up, and kit or reagent preparation using his

reagents.

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
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DiaTech Disease Area: ARVTB

Subagreement Technical Summary Diagnostic Type: DNA Ampiification
January 1990

Title Development and Testing of

Reagents for M. tuberculosis

Number 861200163

P.L Thomas M. Buchanan, M.D.

Institution University of Washington

Status Active
Objectives

To generate monocional antibodies reactive with protein epitopes of M. tuberculosis and to
determine which reagents will be useful for the diagnosis of tuberculosis. To develop
primer pairs specific for M. tuberculosis which will be useful in PCR diagnosis.

Significance

It has been estimated that 50% of people in the developing world are infected with tubercie
bacilli, about half of whom will develop active disease. There are perhaps as many as 3
million to 4 million deaths from tuberculosis woridwide per year. And yet, tuberculosis is a
disease which can be treated with safe, effective, and relatively inexpensive drugs. Current
techniques for its diagnosis suffer from a number of serious limitations, inclucing that they
are slow, resource-intensive, and less than ideally sensitive and specific. it has recently
been determined that there are at least 7 epitopes which can be used to distinguish

M. tuberculosis from 23 other species of mycobacteria, opening the door to development
of rapid and simple immunoassays for the diagnosis of tuberculosis.

Progress to Date

Peptides analogous to a species-specific epitope on the 65 kDa protein of M. /eprae were
synthesized. The M. leprae sequence of this peptide is APALDKLKLTGDEATG whereas the
M. tuberculosis sequence is APTLDELKLEGDEATG. These peptides were used to develop
3-4 monocional antibodies (MAbs), reacting both with the whole protein molecule and with
the peptide used for immunization. Evaluation of two MAbs by dot biots showed a mited
range of reactivity as predicted. Whereas MAbSs to an adjacent portion of the molecule
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Thomas M. Buchanan, M.D. Page 2

recognized most species of mycobacteria, the site-directed MAbs strongly recognized only
M. tuberculosis, M. ulcerans, and M. flavescens, and weak reactivity was also seen with
M. gastri. The pathogens M. chelonei, M. fortuitum, M. kansasii, M. marinum, and

M. scrofulaceum were not recognized, nor did the MAbs react with nonpathogens

M. diemhoferi, M. duvali, M. non-chromogenicum, M. perigrinum, M. phlei, M. terrae, and

M. vaccae. This approach therefore was promising for the development of species-specific
antibodies to M. tuberculosis.

The maximum sensitivity of the antigen capture immunoassay using selected MAbs as
reported by the P.l. is approximately 2-4 x 10° as a best effort. The P.L feels that other
reports appearing in the literature claiming lower sensitivity are likely to be the result of
assaying aggregates of bacteria; that his current sensitivity is about maximum for the
immunoassay technique; and that this immunoassay approach will not prove sufficiently
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 than culture.
Primers from the previously sequenced 65 kD heat shock protein were synthesized for use
as probes. Of these, several probes have been found to exhibit specificity for the Mib
group necessary for assay development. For positive strand, 13T, 15T, and 4T were found
specific, while two negative strand primers were found with specificity, MT and NC31.

Comparison of the PCR with immunoassay using the same suspensions of bacteria
indicate that the PCR is 3 logs more sensitive (10°3 vs. 10°°%). The limitation on sensitivity
currently is the efficiency of DNA extraction, which is difficult when dealing with a robust
organism such as the mycobacteria, and is estimated at only 5%. A digestion procedure
for mycobacteria is under development which appears to be an improvement over
standard techniques. The P... has been recently site-visited by DiaTech management. He
has collected a number of clinical samples and will start testing these samples when the

assays are completely developed.

The P.l is willing to work with DiaTech in field testing the technique, in development of a
rapid readout system, and in reagent development and commercialization of the
appropriate probes. Questions about the cost and accessibility of the technology to the
developing world remain with the PCR technique, aithough rapid progress is being made
on assay simplification, specificity, and general technology.

Funding Amount Year 1: § 89,242
Year 2. $ 89,000
Total: $178,242

Period December 1, 1987 - March 31, 1990
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Timeline for Development
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DiaTech Disease Area: ARUTB

Subagreement Technical Summary Diagnostic Type: DNA Probes
January 1990
Title Genetic Probes for the
Detection of Mycobacterium
tuberculosis
Number 860700124
P.L Jack T. Crawford, Ph.D.
Institution Biomedical Research
Foundation/McClellan
Memorial Veterans Hospital
Status Active
Objectives

To develop a simple technique for lysis of M. tuberculosis and application of the sample to
a membrane in a form suitable for hybridization; to develop a simple procedure for
processing sputum and determination of the effect of sputum components on the lysis and
hybridization techniques; to test various specific probes for sensitivity and specificity 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 microscopy
and culture methods.

Significance

The only simple procedure currently available for rapid diagnosis of tuberculosis is
microscopy, i.e., acid fast or auramine-rhodamine stains. Nucleic acid hybridization is a
very promising technique for large-scale screening of clinical samples. A simple, reliable,
non-isotopic procedure which is usable in the field will be very difficult to develop because
of resistance of the bacillus to lysis.

Progress to Date

Funding for this subagreement is only for materiais and supplies. The P.l.'s main grant
derived from the Veterans Administration Hospital system. Using a simple NaOH method
for extraction of mycobacterial DNA, a standard dot blot 3P isotopic methodology was
developed, which was followed by a nonisotopic probe method. Only small amounts of
exiract were used, however, since the filter was easily clogged. This imited sensitivity,



DiaTech Subagreement Summary
Jack T. Crawford, Ph.D. Page 2

currently at about 10° organisms per assay with specific probes or similar to microscopy, is
still fairly low. Using total Mib DNA as probe, sensitivity is 4-16 times higher. The P.l.
continues to work closely with the Arkansas State Health Association which maintains a TB
control program. All samples from patients in the statewide area are cultured in the lab
next door, so there is no shortage of specimens.

At the DiaTech-sponsored workshop on ARI/TB heid in June 1989, the P.l. indicated that
he had started work into the PCR technique for diagnosis of TB. He is extracting DNA
with a similar NaOH and NALC or DTT method, using a probe which results in a 123 base
pair product. Application of PCR to sputum samples requires clean sampile extracts, i.e.,
liquidation of sputum, centrifugation, treatment of sediments with lysozyme, boiling in
NaOH-SDS, and concentrated with a commercial kit which takes advantage of DNA binding
to powdered glass. The P.L is also investigating a simpler extraction technique using NP-
40 followed by digestion with proteinase K. Many of the variables have been worked out
to produce a relatively specific reaction. For example, when a high annealing temperature
(68°C) was used, the eievated temperature eliminated the nonspecificity and resuited in
increased amplification of the specific product. The laboratory has now found what they
believe to be a Mtb species-specific oligo primer pair from a nonstructural protein, which
was co-discovered with the Pasteur Institute. The P.l. will continue to pursue research 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 methods in a field test sometime in
1990.

Funding Amount Total: $ 6,000

Period January 1, 1988 - September 26, 1990

Timeline for Development
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DiaTech Disease Ares: ARVTB

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Title Practical Tuberculosis ELISA
Number 870500177 “ “———“ | “—-ﬂ_ﬂl
P.L Thomas M. Daniel, M.D. e Aol
mm antbody bads atided, bands
Institution Case Western Reserve
U
niversity o.0 ®
S Acti 0 A Off ||

Substcave added Color change

Objectives

To improve the specificity of ELISA tests for the serologic diagnosis of tuberculosis while
retaining sensitivity, simplicity, low cost, and widespread applicability. To accompiish this,
the P.I. will develop a mycobacterial antigen preparation suitable for ELISA which can be
prepared at low cost in continuing supply; he will develop simple methods for modilfying
mycobacterial ELISA antigens to improve specificity by exposing specific, or destroying

nonspecific, epitopes; and will develop simple yet specific ELISA techniques for field use.

Significance

Tuberculosis remains an enormous cause of morbidity and mortality despite adequate
methods for treatment. It is estimated that 30 million people have tuberculosis in the worid,
with 10 miliion new cases and 3 million deaths annually. This makes tuberculosis one of
the most important infectious disease problems on earth today, approximately equal as a
cause of death to childhood acute respiratory infections. Because tuberculosis in
developing countries affficts primarily young adults in the wage earning and chiid rearing
years, its economic impact is great. There is now general agreement 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 iow 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 concentrated initially on testing of M. tuberculosis antigens 5 and 6 for use in
serological assays. Serodiagnosis with Ag5 was studied in 3 prospective trials in adults:
Argentina (sensitivity 64%, specificity 100%), China (Beijing; sensitivity 87%, specificity
100%), and the United States (Cleveland; sensitivity 49%, specificity 98%). Untfortunately,
Ag5 work has been deferred due to stability and production problems.

Therefore, Ag6, a fibronectin-binding protein, was considered the best candidate, since
previous work had indicated that this antigen was easier to produce and more stable.
However, using a panel of 44 sera tested by ELISA on Ag6, overall sensitivity of positives
was low, and one normal serum included in the calculations continued to give an
exceptionally high false positive signal. Chloroform-methanol treatment of Ag6 has reduced
the activity of this false positive serum, and the P.lL. thinks he now has a promising method.
A collaboration with Tom Schinnick (CDC) to discover an Agé fusion protein containing a
M. tuberculosis-specific epitope was not successful. The P.l. tested his Agé ELISA in a
field study in Mexico City at the Instituto Nacional de Enfermedades Respiratorias in late
1989. He reported a sensitivity of 69.5% in 59 patients with puimonary TB, and a
specificity of 100% in 125 control subjects. Positive predictive values are caiculated as
93%.

DiaTech management will work with the P.. in 1990 to improve the serological assay for
TB. DiaTech will arrange to have peptides synthesized by the Geysen technique (epitope
mapping) for Ag5 to discover the immunologically reactive peptide sequences in Seroposi-
tive patients. The appropriate peptides can be then be synthesized in quantity and used
for ELISA, dot blot, or aggiutination methods.

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

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

Period May 1, 1988 - May 31, 1990
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Timeline for Development

o G
r!”*?‘o o o‘é“‘f:;* g >
88 89 90 91 92

February 19, 1990
wS01285v



DiaTech Disemse Arex: ARV/TB

Subagreement Technical Summary Diagnostic Type: EUSA/Latex Agghutination
January 1990
Title Development of a Field

Assay for the Detection of

M. tuberculosis " ‘I “ II H I ﬂ
Number 860700087

Commlorsample At igGC
aﬂ.— cn“--n-

P.L Arend Kolk, Ph.D.
Institution Koninklijk Instituut voor de
Tropen, Amsterdam
Status Active Siamnatied  Colorchmgs
Objectives

To develop monocional antibodies to M. tuberculosis and apply these in immunoassay
procedures for the detection of antigens in body fluids.

Significance

It has been estimated that 50% of people in the developing worid are infected with tubercle
bacilli, about half of whom will develop active disease. There are perhaps as many as 3
million to 4 million deaths from tuberculosis woridwide per year. And yet, tuberculosis is a
disease which can be treated with safe, effective and relatively inexpensive drugs. Current
diagnostic techniques suffer from a number of serious limitations, including that they are
slow, resource-intensive and less than ideally sensitive and specific. it has recently been
determined that there are at least seven epitopes which can be used to distinguish from 23
other species of mycobacteria, opening the door to development of rapid and simple
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. kansasii (Mka), and M. avium-intracellulare (Mai) by the following
techniques:

Western biot. Three Mabs were found to be specific and react with discrete bands. When
assayed by WB on cultured bacteria, 58/59 strains of Mtb were found to be reactive
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(sensitivity 98%). The WB technique may serve as a rapid confimatory method for
identification of mycobacterial species.

immunofiuorescence. All reference strains of Mtb reacted with F24-2. However, when
identifying Mtb from clinical isolates, only 61/68 strains reacted (sensitivity 90%). Therefore,
IFA was not as sensitive as hoped. Reasons may be that there is antigenic diversity
among strains of Mtb, or that the appropriate surface antigens are sometimes buried in the
cell wall and often not accessible to the monocional antibody probes. Pools of specific
MADbs will be used to raise assay sensitivity.

Antigen capture ELISA. For ELISA, MAb F26-6 was used as capture with a polycional
rabbit anti-Mth used as signal. Results are still preliminary, but it is clear that working with
sputum as sampile is very difficult and interferes with Ag-Ab reactions. The P.L has, there-
fore, been developing three possible methods to treat sputum prior to assay:

1. Treat with DTT and PCA, neutralize with NaOH, and pass through a Sephadex G-5
column. Sensitivity is still low with this method, about 5 x 10° bacteria per assay.

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

The P.l. indicates that CHAPS alone and in combination with DTE are promising. The mit
of detection is at present quite low, at 10° organisms/test, but work is continuing on other
monocional-polycional Ab combinations. The use of sputum as specimen, however, has
traditionally been a major problem. Other specimens such as urine, serum, and pleural
fluid will be investigated as alternatives.

The P.l. has, however, used this plate ELISA to advantage for confirmation of isolation after
rapid culture in liquid Middlebrook medium. Assays for Mtb, Mka, and Mai were
developed. An inoculum of 10,000 Mtb was detected by ELISA within 7 days. These
studies will be repeated with clinical specimens. A test of mycobacterial strains isolated
both 100%, whereas the sensitivity was found to be only 69% for Mai, indicating that anti-
bodies of additional strain-specificity will be necessary for complete identification.

Agglutination methods. In Year Il the P.L. will complete optimization of agglutination
methods for Mtb, Mka, and Mai detection, which will greatly improve the convenience and
the cost of the assay. The method is currently slightly less sensitive, as to be expected,
when compared with ELISA. The culture time will be standardized at 7 days, which the P.L
hopes will be sufficient for optimal detection of Mtb, and will be made possible by further
improvements in growth medium and vigorous aeration of the cultures.
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Funding Amount Year 1: $103,978
Year 2: $ 88,703
Year 3: $ 50,000
Total: $242,681

Period December 1, 1987 - September 26, 1990

Timeline for Development
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DiaTech Disease Area:  ARVTB

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Title Development and Evaluation

of Immunodiagnostics for

Detection of Pneumococcal
Infections

Number 880400214 “"u""': m-‘ """"...."5..

P.l Alan J. Parkinson, Ph.D.

<
Institution Centers for Disease ' m-‘m

Control/Arctic Investigations Sumesdied  Color chmge
Program

Status Active

Objectives

To develop an antigen capture ELISA assay for detection of pneumococcal C
polysaccharide in sputum, serum, or urine from patients with pneumococcal pneumonia.

Significance

Acute respiratory disease due to pneumococcus is a major cause of childhood morbidity
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 over
half the children with pneumonia. Development and use of simple, accurate
immunodiagnostics to confim etiology of infectious agents will allow their more rapid
administration in the developing worid where culture techniques are difficult or impossible.
Interest has been heightened by the potential for prevention of pneumococcal and
hemophilus disease with vaccination. To appropriately apply a vaccine, methods must be
improved to rapidly identify and/or serologically type the pathogen causing respiratory
disease so as to more rapkily and accurately diagnose hemophilus and pneumococcal
disease in populations in remote areas. The project outlined in this proposal will establish
an antigen capture immunoassay for the detection of pneumococcal C polysaccharide
(PnC) in body fluids. PnC, a bacterial phosphocholine, is a common antigen found on all
strains of S. pneumoniae which can be used to identify the species, unlike the capsular
polysaccharides which are individual strain-specific determinants.
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Progress to Date

Sputum samples were coliected from Native Americans at a local clinic presenting with
pneumonia-like symptoms and tested with the LKB prototype EIA test for detection of
pneumococcal PnC. [nitial results indicated that the EIA detected 20/24 culture posiive
specimens (sensitivity 83%) but was also positive in 19/110 specimens from which obvious
pneumococci were not cultured (specificity 83%). LKB has since discontinued production
of the PnC assay system. Compared with the LKB, the CDC PnC test is more sensitive;
however, for detection of PnC in sputum, the diagnostic sensitivities are virtually identical.
Since there are preexisting antibodies, the PnC test could not be used in human serum
unless serum IgG was precipitated.

If this pretreatment step is applied, PnC can be detected in about 50% of patients with
culture-confirmed bacteremia. The P.l. has received second year funding of his project to
accomplish the following: (1) to continue to evaluate his PnC assay in sputum and urine
of bacteremic patients, (2) to develop and evaluate a test for pneumococcal cell wall
protein using monocional antibody reagents from David Briles of the University of
Albama/Birmingham, (3) to develop an aggiutination method for restricted serotypes of
pneumococcal capsular polysaccharide to be used as a diagnostic, and (4) to develop and
evaluate a test for pneumolysin deveioped at CDC/Atlanta.

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

Period October 1, 1988 - September 26, 1990

Timeline for Development
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Diarrheal Diseases/Typhoid Fever



DiaTech Disoase Area: Diasvhea/Typhoid

Subagreement Technical Summary Diagnostic Type: Latex Agghatination
January 1990
Title Feasibility Study:
Development of Diagnostic
Assays for the Diagnosis of @ .
Typhoid Fever ® - =
Number 890600230 ®
9
P.L Felipe Cabelio, M.D.
Institution New York Medical College
~
Status Active
Objectives

To develop a coagglutination assay based on monocional antibodies (MAbs) specific to a
36 kD porin antigen of S. typhi and to determine the clinical utility of the assay to detect

the antigen in clinical specimens. To purify the cloned 36 kD porin in large amounts 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 endemic and poses serious public health problems in many developing
countries. Laboratory diagnosis of this disease by the Widal test is made too late to be of
any value in patient care, while biood culture is notoriously insensitive. The P.1. offers an
altermative approach to testing for Vi antigen or diagnosis by more complex, invasive
culture techniques by detection of porin in direct specimens by an aggiutination method or
by a serodiagnostic method using a recombinant 36 kD porin protein.

Progress to Date

The feasibility study was approved in late 1989, and the first progress report is due on
May 15, 1990. The P.I. presented preliminary data at the DiaTech-sponsored workshop on
diarrheal diseases in November 1989 describing the human immune response to S. typhi
infection in which the 36 kD protein was highly immunogenic. He also presented evidence
that monocional antibodies specific for the porin will be useful in specimens such as biood,
urine, and stool when used in an agglutination method.
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Funding Amount Total: $ 16,500

Period December 1, 1989 - August 31, 1990

Timeline for Development
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DiaTech Dissase Area: Diasrhea/Typhoid

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Title Development of a Rapid and

Shigelia flexneri Antigen in
Stool Samples

Cosol ox smphe Arameg igG
Number 890600229 auu.-uu u-uo-n—

P.. Nils Carlin, Ph.D. °
Institution National Bacteriology m—m
Laboratory, Stockholm Snweadded  Coloounge

Status Active

Objectives

To establish a useful rapid diagnostic antigen detection assay for Shigella dysenteniae 1
and S. flexneri using a specific monocional antibody in a magnetic bead ELISA assay,
either in an enrichment culture or directly from stool specimens. Resuits of the assay will
be compared with results of cuiture. If the P.l. demonstrates that a sensitive, specific
assay has been developed, he will field test his assay in Phase !l at a Native American
Reservation in the southwest where Shigella is endemic.

Significance

Shigella spp. have long been recognized as important enteropathogens causing
inflammatory diarrhea in infants and chiidren. While Shigelia infections in the developed
world are characterized as brief and easily treated with antibiotics, the picture is different in
the developing world, where the disease is more chronic, associated with malnutrition, and
can produce a significant level of mortality. Rapid diagnosis and treatment, where pos-
sible, is instrumental in preventing complications. Rapid diagnosis is also essential to
distinguish Shigeila from other enteropathogens such as Campylobacter for differential
diagnosis. At present the only readily available method for detection of Shige/la is stool
culture, which reqmresfreshSpecumensformmnalrecoveryoforgamsms Among the
species of Shigella which produce significant amounts of disease in developing countries,
S. flexneri and S. dysenteriae 1 account for the vast majority. Hence, aithough the
monocional antibody which will be used cannot detect all shigeliae, they will be able to
detect those serotypes of greatest importance.
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Progress to Date

The P.L has only been recently funded. The first progress report is due Apri 15, 1990,
although a preliminary report describing the technology and research plan has been
presented at the DiaTech-sponsored workshop on diarrheal diseases in November 1989.

Funding Amount Total: $ 34,496

Period January 1, 1990 - September 26, 1990

Timeline for Development
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DiaTech Disease Area: Diasrhee/Typhoid

Subagreement Technical Summary Diagnostic Type: Latex Agglutination
January 1990
Title Feasibility Study: Studies of
Potentially Simpiler Methods

for Detection of Fecal
Leukocytes as a Guide to
Inflammatory Diarrhea

Number - 861200164
P.l Richard L. Guerrant, M.D.
institution University of Virginia School

of Medicine/Division of
Geographic Medicine

Status Active

Objectives

The purpose of this feasibility study is to assess the potential of several proteins as
markers for the presence of fecal leukocytes. Potential markers include leucocyte esterase,
myeloperoxidase and lactoferrin. Initial experiments will utilize a commercially available
dipstick, Chemstrip, which detects leukocyte esterase in urine. Fecal specimens lacking
leukocytes and to which 5,000 to 10,000 human polymorphonuciear neutrophils per mm®
have been added will be examined. Leukocyte myeloperoxidase, a second candidate
marker, is detected photometrically and may not be easily adaptable to a simpler
methodology. A third potential ieukocyte marker is lactoferrin, for which a highly specific
antibody already is commercially available. Control fecal specimens and suspensions, as
well as thase to which varying numbers of human neutrophils (between 5,000 and
10,000 PMNs/mm®, obtained by Ficoll-Hypaque separation) have been added, will be
assayed for lactoferrin by radial immunodiffusion. The laboratory will then obtain aliquots
of fecal specimens in the clinic for further testing and/or correlation with microscopic and
stool culture resuits.

Significance

On a giobal scale, diarrheal diseases constitute a major cause of morbidity and mortality,
second only to ARl. Most ilinesses are of a noninflammatory type and are thus
appropriately treated by oral rehydration therapy. However, a subset of ilinesses, those of
an inflammatory type, may warrant further diagnostic and therapeutic intervention. Inds-
criminate culture or treatment is both costly and inappropriate. A simple examination for
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fecal leukocytes could greatly help to discriminate inflammatory from noninflammatory
diarrheal illnesses. Detection of fecal leukocytes is not difficult, provided one has a light
microscope and a trained microscopist. If a simpler method, perhaps analogous to the
dipstick method for detecting urinary leukocytes, were avaiable as a screening test for
inflammatory diarrhea, much wider application could certainly be envisioned. It is expected
that the cost-benefit analysis of selected stool cultures for inflammatory pathogens such as
Shigella, Salmonella, and Campylobacter jejuni would ailso be improved by coupling to
such a screening test.

Progress to Date

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

The P, however, has successfully developed a latex bead assay with anti-lactoferrin
monocional antibody. This assay can detect leukocytes even after sampie refrigeration and
freezing. A handful of specimens (with and without spiked leukocytes) were tested and
two cases of saimoneliosis were identified. Titers of samples from inflammatory diarrheas
were as high as 1/128. Persons infected with C. difficile secreting toxin were detected as
positive, the ones with the highest toxin titers, interestingly, tended not to have fecal
leucocytes present (complete lysis by toxin?). Fecal sampiles obtained from children with
diarrhea in northeastem Brazil were tested by the latex agglutination method. Specimens
from 16 of 17 children with inflammatory diarrhea (1-5 or more leukocytes per microscope
high power field) were positive. This may be compared with only 3 of 12 specmens from
children with diarrhea with less than 1 leukocyte per HPF, and 0 of 7 specimens from
normal children. Therefore, results are encouraging for the first test on clinical specimens;
however, the 25% positives in leukocyte-poor fecal samples will have to be addressed and
resolved. As an additional application, the P.1. will test cervical samples with the assay to
determine its utility with specimens obtained from Dr. Michael Rein of the University of
Virginia.

Funding Amount Total: $ 14,957

Period May 1, 1988 - April 30, 1990
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Timeline for Development
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DiaTech Disease Area: Disnrhea/Typhoid
Subagreement Technical Summary Diagnostic Type: DNA Probes
January 1990

Title A Clinical Field Trial of a
Nucleic Acid Probe for the
Detection of Shigella

Infections
| Number 89100226
- Pl Richard Oberheiman, M.D.
Institution The Johns Hopkins
University/Department of
international Health
Status Active
Objectives

To determine the utility of a nonisotopic oligonucieotide probe and to determine specificity
of the probe using a blot method to detect Shigella in growth-amplified stool specimens.
This will take place in a clinical field study in Lima, Peru, a location of an endemic popula-
tion of adults and children over 12 months of age. Stool culture will be used to compare
the accuracy of the probe method. If successful, the blot hybridization method will 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 children. While Shigeila infections in the developed
world are characterized as brief and easily treated with antibiotics, the picture is different in
the developing world where the disease is more chronic and is associated with
mainutrition. Shigella can produce a significant level of mortality. Rapid diagnosis and
treatment, where possible, is instrumental in preventing complications. Rapid diagnosis is
also essential to distinguish Shigelia from other enteropathogens such as Campylobacter
for differential diagnosis. At present, the only readily available method for detection of
Shigella is stool culture, which requires fresh specimens for maximal recovery of
organisms. Nucleic acid probes, however, may have an advantage where the interval
between sampiing 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 would be missed by stool culture.
The probe method will have use for individual diagnosis of infection and as an
epidemiological tool.
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Progress to Date

In the first half of the study, ipa C and ipa H probes will be tested and assay conditions
optimized. Growth amplification conditions indicate that 6 hours to overnight is optimal,
and that ipa H probe substrate incubation can be as short as 2 hours. Preliminary results
indicate that the ipa H is the better of the two probes, demonstrating good specificity and
sensitivity and allowing a relatively fast culture amplification and assay development time.
Data indicate that the assay may be performed within a 24 hour period. The second half
of the study will test the optimized method on a larger population base. The P.. has
travelled to Peru to train personnel and initiate the studies.

Funding Amount Total: $ 50,000

Period July 15, 1989 - September 15, 1990

Timeline for Development
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DiaTech Disease Area: Diarthes/Typhoid

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Title Diagnosis of Pathogenic

E. histolytica Infection by
Detection of Anti-lectin

Antibodies in Serum and
s Lick kg M Lo 131
Feces

Comavl or sample Ani-amgm gC
aﬁﬂ.m cﬂnm

Number 860700143
P.l Jonathan I. Ravdin, M.D. < ®
~ -k
Institution University of Virginia School
of Medicine Subswwadded  Colorcange
Status Active
Objectives

To develop an ELISA for E. histolytica in stool specimens and liver abscess material and to
evaluate the utility of the Gal/GalNAc lectin binding protein for distinguishing between
virulent and avirulent strains of E. histolytica.

Significance

E. histolytica infection is prevalent in the developing worid and is the third leading parasitic
cause of death worldwide. At present, there is no available rapid diagnostic method for
examination of stool which does not require expert microscopy utifizing morphologic
criteria. ELISA methods of detection which have been described in the literature have
suffered from inability to discriminate virulent from avirulent strains of E. histolytica and from
poor reactivity toward cyst forms (found in stool) of the organism.

Progress to Date

Monocional antibodies and two rabbit antisera to the lectin-binding protein (mw >400,000)
were produced. Using a pool of four monocionais as capture and a rabbit antiserum as
the detection reagent, good assay sensitivity was obtained, but cross-reactivity and high
nonspecific binding was a significant problem. To solve this problem the P.l. has used two
of the monocionals as capture and the other two as signal. The P.l. first developed a RIA
system to optimize the assay and has now labelled his antibodies with aikaline
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phosphatase to produce an EIA. The ElA version remains very sensitive, and stool does
not interfere with the immunoassay. The P... will soon start to test clinical specimens and
will also test serum samples from patients with hepatic amebiasis. This al-monocional
antibody approach is very likely to be successful.

Results of the serological assay for anti-adherence lectin antibodies have been
encouraging. in a blinded test of 253 specimens from South Africa, sera were dikted
1:1,000 and tested by plate ELISA against purified adherence lectin. The results indicate a
high assay sensitivity (99%) in patients with amebic liver abcesses or pathogenic, amebic
intestinal infection. However, 25% of sera from patients with nonpathogenic, amebic
intestinal infections or which were culture-negative for E. hystolytica were also above the
cutoff and considered positive. Interestingly, none of 69 sera from North Americans with
other parasitic diseases or from healthy control subjects were positive, leading to the
hypothesis that the “false positive" group represented those patients with antibody to
previous invasive amebic infections. To address this concemn, the P.l. will evaluate the use
of a salivary IgA test for determination of specific anti-£. hystolytica antibody, since there is
evidence that the IgA response is of short duration. The P.L. has also optimized a dot
immunobinding dipstick immunoassay using protein A-colloidal gold as signal. This assay
was originally developed by PATH for an HIV-1 test and will be assessed, first on the 253
South African specimens and subsequently in the field in parallel with the ELISA method.

Funding Amount Year 1: $ 58,130
Year 2: § 29,386
Year 3. $ 45,043
Total: $132,559

Period August 1, 1987 - September 26, 1990

Timeline for Development

2P N
ELISA for serum antibody . AP
W}‘@ oy \U:f«:‘“@
<
@i? ?‘sb ’gs‘ thw“ e‘yﬂo gio
4 N B B . .
89 90 91 92 %



DiaTech Subagresment Summary
Jonathan I. Ravdin, M.D. Page 3

ELISA for fecal lectin 6@690 GﬂoM M‘

..
?__
w:
-

o4

90 91 %2
P
ELISA for salivary IgA ,eﬂ° ..6\90 cP“dd&
S ™
g
. P I I . -
89 90 91 a2 3
&P oo
Dipstick for serum antibody - < 19 A
«o\dﬂv\:;%\w“‘w @f
ﬁl«»@i@* e
* J 1, o
89 9% 91 %2
:m 19, 1990



DiaTech Disease Area: Diarrhea/Typhoid

Subagreement Technical Summary Diagnostic Type: ELISA/Latex Aggiutination
January 1990
Title Development of Vi

Monocional Antibodies for

the Diagnosis of Typhoid " n “ “ “ i ||
Fever

Number 870600196 pperve plmegy e......."“'.'!"....."“
"ﬂ aningan bwnds
P.L Suttipant Sarasombath, M.D, o
L
Institution Mahidol University, Bangkok — |Io 0.—-m
Status Active Sumemeadied  Colorchamge

Objectives

To deveiop a panel of mouse monocional antibodies (MAbs) specific to Vi capsular

polysaccharide antigen of S. typhi and to develop an immunoassay(s) capable of detecting
the Vi antigen in clinical specimens.

Significance

Typhoid fever is endemic and poses serious public health problems in many developing
countries. Laboratory diagnosis of this disease by the Widal test is made too late to be of
any value in patient care, while blood culture is notoriously insensitive. Urine represents 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-killed, dried bacteria were extracted with 0.85% NaCl, and the supematant
extracted with ethanol and Cetavion. The yield of Vi prepared in this way from S. typhi
was 60 ug/3 g dry weight of bacteria and 1 mg/4 g from C. freundii. These preps were
used to immunize mice. After several fusions, the P.l. has cloned and stabilized several
monoclonal antibodies which react with S. fyphi and C. freundii Vi antigen. With use of
selected MAbs, the P.I. has developed a double-sandwich ELISA for Vi antigen, which was
capable of detecting as little as 0.5 microgm/mi. In addition to the ELISA method, the
sensitivity was increased to 0.05 microgm/m! by means of a co-aggiutination method 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 continue her studies to
evaluate the aggiutination method to detect Vi with fresh specimens, using hemoculture
and the Widal tests for comparative purposes. The P.l. has recently received Year Il
support.

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

Period January 1, 1988 - September 26, 1990

Timeline for Development

o8
R
?‘@o‘# 'w‘w ?‘o"
A ™
* Pl P —o-
90 N 92 3 o4

February 19, 1990
usQ1288y



Malaria



DiaTech Dissase Area: Malaria

Subagreement Technical Summary Diagnostic Type: DNA Amgpiification
January 1990
Title Non-Radioactive

Ultrasensitive Detection of
Amplified P. vivax and
P. falciparum Genes

Number 860500061
P.lL W. John Martin, M.D., Ph.D.
Institution Professional Staff

Association, University of
Southern California

Status Active

Obijectives

To apply a recently developed technique (selective gene ampilification via polymerase chain
reaction) for selectively ampilifying a specific nuclectide sequence to the detection of the
circumsporozoite (CS) genes of P. vivax and P. falciparum. In this method, synthetic oligo-
nucleotide primers are annealed upstream and downstream of the region to be ampiified.
Multiple cycles of primer annealing, synthesis, and melting are conducted, resulting in the
selective expansion of the sequence flanked by the primers. If bictinylated dNTPs are
used, the expanded sequences will be detectable using avidin-biotin/enzyme.

Significance

Microscopic diagnosis of malaria is tedious and time-consuming when large numbers of
samples must be examined. Existing DNA hybridization methods are insufficiently sensitive
to replace microscopy. The above-described method can amplify a selected sequence
200,000-fold in one hour or less. In addition to its potential for malaria diagnosis, this
method should be broadly applicable to diagnosis of a variety of pathogens. The method
is applicable to epidemiological surveillance and vaccine studies and has the potential to
identify pyrimethamine and chloroquine resistance in isolates of falciparum malaria.
Because of its exireme sensitivity, the PCR method will have less application for primary
diagnosis of malarial infection unless a reliable method is devised for quantitation of
organisms, since the majority of individuals in an endemic area will harbor parasites.
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Progress to Date

During Year |, the limit of detection for this method was shown to be approximately 20-30
parasites per microliter of infected blood. The feasibility of amplifying both P. vivax and
P. faiciparum sequences from the CS gene in the same specimen was also demonstrated
since different sized probes can be used, then identified on geis. In Year I, a nonisotopic
version of the assay based on the uptake of biotinylated nucieotides was developed for
CMV, which can be directly applied for malaria. Further procedural improvements
comprised the following: (1) use of a thermostable polymerase, (2) simpified handiing and
dilution steps for blood specimens, (3) increased accuracy and reliability of the technique
to eliminate false-positive reactions, (4) considerable increase in the sensitivity of the PCR
assay, and (5) use of an inexpensive instrument for automating the more labor-intensive
steps of the assay. Most recently, primer sets have been identified which are specific for
the falciparum dihydrofolate reductase gene, the falciparum muitidrug resistance-related
gene. This finding is exciting, since it will allow the rapid, direct testing for drug-resistant
strains of malaria in individual patients. Field studies will be designed for evaluation of
PCR technology in Guatemala in mid- to late 1990 with emphasis on use of nonisotopic
methods for speciation of isolates and detection of drug-resistant strains.

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

Period November 1, 1986 - April 30, 1990

Timeline for Development
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DiaTech Disesse Area: Malaria

Subagreement Technical Summary Diagnostic Type: DNA Hybridization
January 1990
Title Detection of Malaria Parasites
Using Enzyme-Linked
Synthetic DNA Probes
Number 861100160
P.l Gerald McLaughlin, Ph.D.
Institution University of illinois
Status Active
Objectives

To develop simplified, field-suitable methods of detecting malarial DNA using an enzyme-
labeled synthetic oligonucieotide probe to repetitive genomic sequences of P. fajciparum.

Significance

Faiciparum malaria is a major cause of morbidity and mortality in the developing world.
DNA probes represent an important new technology in the diagnosis of infectious diseases
and are particularly attractive whenever a large number of samples must be screened.
Previous reports have shown that isotopically iabeled DNA probes can detect parasiternias
as low as 0.0001% in a 10-microliter blood sample. The present study will atternpt to
simplify DNA hybridization methodology to render it more appropriate for field use.
Improvements include utilization of enzyme labels, use of a proprietary minicolumn
developed by Molecular Biosystems Inc. (San Diego, California) for quantitative recovery of
parasite DNA from lysed whole blood, and development of sandwich formats for
hybridization.

Progress to Date

A synthetic oligonucleatide probe, PFR1, to repeated DNA was directly labeled with alkaline
phosphatase. This probe, supplied by Molecular Biosystems, Inc., was used to detect
target DNA in two types of assays: (1) an in situ hybridization assay using a bictinylated
probe, and (2) by dot hybridization on nitroceliulose membranes. The P.L has decided to
concentrate on development of the membrane dot blot hybridization assay, since this
method is viewed as most applicable to high-volume testing for epidemiologic surveillance
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studies and public heaith 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 nuclei and cytoplasm could be clearly stained
and are at least as sensitive as Giemsa staining and conventional microscopy. Parasite

morphology is surprisingly well conserved with this method. This method was reported at
the ASTMH meeting in Washington, D.C., in December 1988.

Sample preparation for the dot-blot assay is straightforward, requiring lysis of 30 microliters
of peripheral blood in buffer, followed by transferring the specimen to a 96-well manifold
where sample is aspirated through a nitrocellulose membrane. The membrane, containing
as many as 96 samples and controls, is then subjected to the nonisotopic probe protocol.
The assay method requires three hours or less to perform and could detect a parasitemia
as low as 0.05%. A panel of blood smears from Africa, as well as laboratory testing in a
WHO biotechnology workshop in Geneva, and a workshop in Bejjing, China, helped in
validation of the in situ method. The P.I. then evaluated his dot-blot assay in the design-
phase in The Gambia in late 1989 using funds he obtained from WHO. Results were very
good, and the assay proved robust enough to perform under a variety of field conditions.
As a resuit of the field study, P.l. has fine tuned his assay, and assembly of 500 to 1,000
test kits has started in preparation for validation-stage field trials in early 1990.

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

Funding Amount Year 1. $ 45,660
Year 2: $254,023
Total: $299,683

Period July 1, 1987 - June 30, 1990
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Timeline for Development
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DiaTech Disease Area: Malwia

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Title A Monocional Antibody
"Antigen Capture® Assay for

Number 860700121

Comtsol or sugsie Ars-umpn G
alﬂ.“! wum

Pl " Diane Wallace Tayior, Ph.D. o

Institution Georgetown University m_m
Status Active '

Subsse added Color cange

Objectives

To develop an immunoassay for the detection of blood stages of P. faiciparum.

Significance

More than 1.5 billion people live in malarious areas of the world. Woridwide, an estimated
250-300 million cases of malaria occur each year. In tropical Africa alone, an estimated
160-200 million people are infected annually and more than 1 million people die,
predominantly infants and small children. Microscopic diagnosis requires technical skl and
is tedious and time-consuming, especially when large numbers of samples must be
examined. An improved method of diagnosis will also facilitate vaccine trials.

Progress to Date

Dr. Taylor has deveioped a panel of monocionai antibodies which react with antigens of
P. falciparum. One such antibody, designated 7HB, is directed at a heat-stable antigen
{P193) present in blood stages of all species of Plasmodium tested to date, including
rodent, human, and non-human primates. An antigen-capture ElA developed and
optimized currently has a 75%-80% sensitivity and 100% specificity. Diluted serum 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.l. to be present in the urine of some,
but not all, experimentally infected mice. The biotin-labelled 7H8 MAD as well as other
candidate capture MAbs were tested in the DiaTech laboratory. The resuits of the P.l
were essentially confirmed. From there, DiaTech arranged to have the assay developed
and optimized further by Alister Voller. A recent progress 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, histidine-rich antigen is designated PIHRP-2 and is restricted in expression to
P. falciparum. A second EIA developed using anti-PfHRP-2 Mabs has been tested but
currently detects P. vivax-infected specimens in addition to P. falciparum. Further work has
revealed that the PfHRP-2 antibodies cross-react with several components in the serum of
normal as well as infected individuals. The malaria-specific antigen, however, is identified
by Western blot. While sensitivity and specificity of a Western biot assay are excellent, the
method is, of course, inappropriate for diagnosis outside the research laboratory.

As a Year lll activity, the P.l. has generated polycional antisera as well as 28 MAbs which
bind high molecular weight (>200 kD) proteins in urine, and has therefore, unequivocally
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 testing. Antigens
have been detected in urine specimens from both Ghana and Thailand. More specimens
have been requested and will be provided through QSMI. MAbs to at least 7 different
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 Year 1: $ 67,599
Year 2: $ 84,858
Year 3: § 34,496
Total: $186,953

Period March 1, 1986 - May 31, 1990

Timeline for Development
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DiaTech Dissass Area: Malaria

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Thtle Two-Site ELISA for the

Detection of Plasmodium

falciparum “ ll " i Il
Number 870500180 Conmot or gl <
ﬂ# mﬂum

P.L Savanat Tharavanij, M.D., i
Ph.D.
Lol
Institution Mahidol University, Bangkok m_m
Status Active - G
Objectives

To develop a two-site ELISA for diagnosis of falciparum malaria; to assess sensitivity and
specificity of the assay; and to apply this assay to detect low-grade Plasmodium
falciparum irfections in patients with malaria.

Significance

More than 1.5 billion peopie live in malarious areas of the worlkd. Worldwide, an estimated
250-300 million cases of malaria occur each year. In tropical Africa alone, an estimated
160-200 million people are infected each year and more than 1 milion people die,
predominantly infants and small children. Microscopic diagnosis requires technical skill and
is tedious and time-consuming, especially when large numbers of samples must be
examined. An improved method of diagnosis will also facilitate vaccine trials.

Progress to Date

A hybrid cell line producing monocional antibodies to P. falciparum had been previously
developed by the P.l. This line, F2W22C1, was found to be a low producer upon thawing
and even after recloning, and the P.l. was not able to successfully reestablish this kne. A
competitive ELISA approach, using polycional rabbit serum for both capture and detection
to detect parasites in blood, is under development. Preliminary experiments indicate that
the test method is feasible but presently requires improvement to be practical. When
applied to clinical samples, the test sensitivity was 87% (cutoff: >10% inhibition) for 103
cases of faiciparum malaria, and cross-reacted with 31% of 29 cases of vivax malaria, and
0% of 39 healthy controls. Level of parasitemia did not comrelate well with EIA values.
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Although the competitive assay produced a fairly high sensitivity, it stil has the
shortcomings of being a two-day assay, has less than maximal sensitivity, cross reacts with
vivax malaria, and gives fluctuating results with low-grade parasitemia. These shortcomings
will be improved in Year Il of this project. The P.l. will also take the opportunity to recione
or reproduce an equivalent of the 22C1 monocional antibody with which he will redevelop
the antigen capture immunoassay he originally planned to develop as part of Year | goals.
In addition, the P.l. has agreed to supplement DiaTech efforts in specimen collection and
will serve as a field testing laboratory for technologies developed in other DiaTech projects.

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

Period January 1, 1988 -

September 26, 1990

Timeline for Development
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DiaTech Disease Area: Malsria

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990
Title Development of Malaria
Antigen ELISA

Number 890800232 lLfJ—

P.lL Alister Voller, Ph.D., D.Sc. covpled o meevone
-ﬁm whﬁ
Institution Institute of Zoology,
Zoological Society of London : : ﬂﬂ
Status Active

Objectives

The P.l's laboratory has undertaken further development, optimization, and validation of the
monocional antibody ELISA assay for PfHRP-2 serum malarial antigen using the reagents
supplied by Dr. Diane W. Taylor, another DiaTech subgrantee. It is anticipated that a
diagnostic kit specific for P. falciparum will resuit from this effort.

Significance

More than 1.5 billion people live in malarious areas of the world. Worldwide, an estimated
250-300 million cases of malaria occur each year. In tropical Africa alone, an estimated
160-200 million people are infected annually and more than 1 milion peopie die,
predominantly infants and small children. Microscopic diagnosis, the cumrent standard,
requires considerable technical skill and is tedious and time-consuming, especially when
large numbers of samples must be examined. An improved method of diagnosis such as
a high-volume microtest ELISA method will hopefully improve these present diagnostic
limitations.

Progress to Date

The transfer of reagents with diagnostic potential from a P.l. more interested in basic
research, to another P.I. more interested or more qualified for diagnostic kit development 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 appiied to public
health problems of the developing world. If successful, DiaTech may decide to solicit more
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plggybaGCpmjectsastechmloguesmweﬁommelabomtuybawhandWOughm
development pipeline.

The reagents, test protocols, preliminary data, and reference materials were transferred to
the P.L.'s laboratory in the latter part of 1989. Testing on reference specimens initially
revealed a high false-positive and significant false-negative rate. Fortunately, Dr. Taylor
provided other MAbs, which were used to prepare conjugates for evaluation with one
another in a checkerboard manner. The results revealed that several combinations of
MADbs 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 negative values.
Further development and optimization of this MAb pair and testing on a more extensive
panel of specimens is now under way.

Funding Amount Total: $ 29,500

Period September 1, 1989 - August 1, 1990

Timeline for Development
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DiaTech Disease Area: Malaria

Subagreement Technical Summary Diagnostic Type: ELISA
January 1990 '
Title Development of an ELISA to

Monitor Quinine Levels in

e s u gkl

Cowdiorssmple  AnsaagmiyG
“_ cﬂh-

P.I. Alister Voller, Ph.D., D.Sc.
Institution Institute of Zoology, < *
Zoological Society of London P -
! Status ~ Completed T Ghese
Objectives

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

Significance

in parts of the world where chioroquine resistance is widespread, quinine is often used to
treat falciparum malaria. Quinine has a narrow therapeutic window; thus, the ability 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 strains by enabling
distinction between treatment failures due to poor compliance or poor absorption and
failures due to true breakthrough infection.

Progress to Date

Antiserum to quinine was raised in rabbits, purified, and labeled with HRP. Polyvinyl
chioride microtiter plates were coated with a conjugate of quinine/TBG and tested in an
inhibition ELISA with artificially reconstituted plasma samples. As presently configured, the
assay requires approximately 3.5 hours to perform. A publication indicates that the assay
is sensitive and reproducible. A needed step in assay verification was supplied in
December 1989, when Dr. Karen Snowden of the Liverpool School of Tropical Medicine
requested quinine ELISA kits for a therapeutic study t0 be conducted in Malawi in early
1990. The P.l. will work with Dr. Snowden to prepare and test the kits. The quinine assay
is also currently being used to test a new formulation of sugar coated quinine for
pediatrics, and is currently being evaluated on 200 patients in London.
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Funding Amount Total: $ 19,948

Period March 1, 1987 - February 29, 1988

Timeline for Development
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DiaTech Disease Area: Other

Subagreement Technical Summary Diagnostic Type: Device
January 1990
Title Provision of Assistance to
DiaTech Management and
Sample Collection
Number 861100161
P.l Supawat Chutivongse, M.D.
Institution The Queen Saovabha
Memorial Institute of The Thai

Red Cross Society, Bangkok
Status Active

Objectives

The purpose of this primary subagreement is to set up the infrastructure for a team of
technical and field-experienced advisors in a developing world site. The QSMI is an ideal
field test center for diagnostic technologies.

The QSMI team has conducted many activities in the early stages of DiaTech. Their
involvement will be even more significant later in DiaTech when technologies are ready to
be field tested and finally transferred to the developing worlid. During that phase of
DiaTech, QSMi can serve as a model program for technology transfer as well as a regional
center for this activity.

Progress to Date

During the first two years of the subagreement, the QSMI team has served as advisors to
the DiaTech Technical Director on many occasions through participation in workshops,
review of proposals, identification 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 Buffy Coat instrument with
a new UV microscope objective developed for resource-poor environments by Becton
Dickinson, (2) continued testing of a pre-production model Artel hemoglobinometer, (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.

N\
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Funding Amount Year 1: $ 76,690
Year 2: § 81,040
Year 3. $ 69,640
Total: $227,370

Period April 1, 1987 - May 31, 1990

Timeline for Development
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DiaTech Disease Area: Other

Subagreement Technical Summary Diagnostic Type: Device
January 1990

Title Development of a Direct-

Reading Hemoglobinometer

Number 861000156

P.L Richard H. Curtis, Ph.D.

Institution Artel, Inc.

Status Active
Objectives

To develop a direct-reading, hand-held or portable hemoglobinometer for field use.
Undiluted whole blood will be hemolyzed and measured photometrically in a short path
length cuvette. The reading will be displayed electronically in grams per deciiiter.

Significance

Hemoglobin is one of the most frequently performed laboratory tests in the developing
worid. Determination of hemogiobin concentration is especially relevant in falciparum
malaria-endemic areas, in which severe anemia, especially in children, is a frequent
consequence. A WHO meeting on appropriate laboratory technologies attended by the
Technical Director concluded that a low-cost, accurate hemoglobinometer was a valuable
and needed diagnostic tool for use in primary health care in the developing worid.

Progress to Date

A prototype instrument has been developed and was first tested for clinical efficacy at the
Maine Medical Center. Initial results indicated that the accuracy of the device fell within 5%
of the standard method of determination, an acceptable margin of error. DiaTech took
delivery of two prototype devices in December 1988. These were evaluated in both the
DiaTech laboratory and at Johns Hopkins. Both evaluations confirmed that the device pro-
vides acceptable accuracy and is easy to use. A fieid trial was then conducted by the
QSMI/Thai Red Cross Society at a refugee camp near the Thai-Cambodian border. The
device performed very well until the battery recharger malfunctioned, a short in the
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electrical system developed, and the cuvettes became unusable. The device was then
returned to Artel for inspection.

Phase il funding was recentty approved for development of a preproduction model.
Approximately 20 devices are to be manufactured with updated software, circuitry, 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.L.D. missions and WHO
regional offices, is planned. This will allow more compilete assessment of the application of
the hemoglobinometer, and will allow DiaTech to reach a decision regarding its full produc-
tion. Concemns remain regarding providing a standard for calibration and producing an
injection mold which will produce a supply of accurate, inexpensive cuvettes. Because
tolerances for cuvettes must be precise, they are currently hand-made, which is laborious
and obviously not cost-effective. The budget for Year 1l includes $11,477 to finance the
production of a precision injection mold, for the cuvette.

Funding Amount Year 1: $ 36,719
Year 2: $117,716
Total: $154,435

Period May 1, 1987 - September 26, 1990

Timeline for Development
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DiaTech Disoase Arex: Other

Subagreement Technical Summary Diagnostic Type: Latex Agglutination
January 1990
Title Provision of Technical

Assistance to Management
and Laboratory Resources
for the DiaTech Program

Number 860900001
P.L Noet R. Rose, M.D., Ph.D.
Institution The Johns Hopkins

University School of Hygiene
and Public Heailth

Status Active

Objectives

The goal of the primary subagreement arranged with The Johns Hopkins University (JHU)
is for the JHU team to provide technical advisory assistance and laboratory resources to
the DiaTech project. The team of consultants includes experts in all the identified priority
disease areas who also have knowledge of diagnostic capabilities and resources available
in the deveioped and developing worid.

Significance

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

Progress to Date

In the first three years, the JHU team participated in the DiaTech program in mostly an
advisory role, reviewing proposals, monitoring progress of ongoing subagreements,
participating in site visits of DiaTech subgrantees, participating in DiaTech workshops,
publicizing the DiaTech program, assessing resources and needs in diagnostics
technologies, and establishing collaborative relationships with field experts in the developing
world. The role played by JHU experts in this arena is becoming increasingly more active
as the DiaTech technologies are moved out of the laboratory and into field testing
situations. Another area of activity for JHU was the establishment of the Biological Resour-
ces Bank and collection, maintenance, and distribution of reagents and specimens. JHU

N
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laboratory resources are available to DiaTech for the stages of the program when tech-
nologies need to be tested and evaluated.

Fourth and fifth year activities in addition to those described above include or included:

(1) evaluation of a test for E. hystoltica in Egypt, (2) laboratory evaluation of the Artel
hemogiobinometer, (3) development of a co-agglutination method for culture-accelerated
detection of Vibrio cholerae and planning for validation-stage field testing of the method,
(4) review of existing commercial tests for ARl and selection of the most robust tests for
field testing, (5) assembly of a proficiency panel of mycobacterial and malarial specimens
for testing by DiaTech subgrantees, and (6) provision of a standardized, high-quality
source of Staphylococcus aureus Cowan strain A for development of co-aggiutination tests
for projects within the DiaTech program.

The DiaTech program has also approved subagreements submitted by collaborators of
JHU consultants. For example, a collaborator of Brad Sack, Richard Oberhelman, is
assessing the utility of an oligonuciectide probe for detection of Shigefia in a field test in
Peru; Nils Cariin, a collaborator of David Sack, has recently been approved to deveiop a
rapid immunoassay for detection of Shigella antigen, which, if successful, he intends to
field test at a Native American reservation in Arizona.

Funding Amount Year 1-3: $232,086
Year 4-5: $149,498
Total:  $381,576

Period October 1, 1986 - September 26, 1990

Timeline for Development
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DiaTech Disease Ares: ARWTS
Subagreement Technical Summary

January 1990

Title Monoclonal Antibodies for the Diagnosis of Parainfluenza Virus
infections

Number 860300047

P.L Larry J. Anderson, M.D.

Institution Centers for Disease Control/Atlanta

Status Completed

Obijectives

To develop and characterize monocional antibodies (MAbs) against parainfluenza viruses 1,
2, 3, and 4. To determine their suitability in indirect immunofivorescence assays (IFA),
enzyme-linked immunosorbent assays (ELISA), immunobilots, and time resolved
fluoroimmunoassays (TRFIA).

Significance

Prompt and specific diagnosis of viral infections is increasingly more importam as advances
in viral therapy are made. Conventional methods for isolation of many viruses are time-
consuming and require skills and facilities that are not routinely available in developing
countries.

Progress to Date

To date, Dr. Anderson has completed fusions to yield antibodies to parainfluenza virus
types 1, 2, and 3 (P1, P2, and P3). As a resuit of these fusions, 12 MAbs have been
developed against P2, 27 against P3, and 13 against P1. Several of the P2 MAbs appear
to be type-specific and broadly reactive by immunofiuorescence. These MAbs have been
evaluated in a time-resolved fluoroimmunoassay and in a biotin/avidin-amplified ELISA. In
these initial tests, they reacted broadly and specifically for the respective parafiu 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 recognize P1-P3 without identifying
the virus type. These antibody reagents will be useful epidemiologic tools, but the assays
being evaluated are too complex for developing world use. The P.i.'s request for additional
funding to develop simpler EIA and IFA assays emphasizing RSV and parafiu has been
approved (see project number 880200210). EIA tests for influenza have been found to
lack in sensitivity.



DiaTech Subagreement Summary
Larry J. Anderson, M.D. Page 2

Funding Amount

Period
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Total: $ 30,962 (funded by PASA)
September 1, 1987 - August 31, 1988



DiaTech Disease Aregz ARUTB
Subagreement Technical Summary

January 1990

Title Development of Monoclonal Antibodies to Pneumococcus
Number 860700085

P.l. Michael A. Apicella, M.D.

Institution The Research Foundation of the State University of New York
Status Compileted

Objectives

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

Significance

Acute respiratory disease due to pneumococcus is a major cause of chidhood morbidity
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. influenzae,

S. pneumoniae, or both were isolated from blood or lung aspirates of over half the children
with pneumonia. Interest has been heightened by the potential for prevention of pneumo-
coccal and hemophilus disease with vaccination. To appropriately apply a vaccine,
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. This
project will develop monocional antibody reagents to the capsular antigens of the common
pneumococcal serotypes which would be utilized in such an immunoassay.

Progress to Date

Pneumococcal polysaccharide was obtained as a gift from Philip Vella of Merck Research
and used to immunize mice. Using standard fusion techniques, the P.l. reports that he has
been successful in producing MAb clones specific to types 5, 6, and 18. These represent
three of six serotypes the P.l. had originally contracted to make. The P.l.’s request for
second year funding has been rejected at the recommendation of the TAG. Since this
subagreement was completed, the P.l. sent a quantity of MADb to types 5, 6, and 18 in
ascites to PATH/DiaTech. These MAbs have been evaluated in Dr. Richard Fackiam’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.L also reports
a patented invention (No. 4,859,421), entitted "Disposable Antigen Concentrator and

\19
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Detector," which was developed and tested with the aid of DiaTech funds. The device is

claimed as useful for antigen concentration from specimen extracts. I is similar to other

commercial immunoconcentrator devices, but, in addition, all essential reagents to perform
an assay are contained within the device.

Funding Amount Total: $ 57,760

Period May 1, 1988 - April 30, 1989

Februery 19, 1990
MSOV267V



DiaTech Disease Area: ARVTB
Subagreement Technical Summary

January 1990

Title EUISA for Rapid Diagnosis of influenza
Number 860700075

P.L J. Donald Coonrod, M.D.

Institution University of Kentucky/University of Rochester
Status Compileted

Objectives

To evaluate and modify, as needed, a recently developed ELISA for diagnosis of influenza
by detection of influenza core antigens in respiratory secretions and in culture; and to
compare ELISA and culture for diagnostic efficacy using nasopharyngeal secretions.

Significance

Prompt and specific diagnosis of viral infections is increasingly important as advances in
viral therapy are made. Conventional methods for isolation of many viruses are time-
consuming and require skills and facilities that are not routinely available in developing
countries. Monocional antibodies to influenza antigens have been used to study influenzal
epidemiology and antigenic drift, but their application to immunodiagnosis is just beginning.

Progress to Date

Using a solid phase (1/4 inch plastic bead) ELISA, influenzal core antigens can be
detected with acceptable sensitivity when cultured virus is used as specimen. The P.l. has
used his own antibodies or those produced in the laboratory of Alan Kendal (CDC).
However, sensitivity with clinical specimens or virus-spiked normal nasal secretions has
been much poorer. Preliminary studies suggest that this is due to inactivation of antigen
(core, matrix, and nucleoprotein) in nasal wash specimens. Heating specimens to between
60°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
ELISA test would be useful. The P.I. has not succeeded in developing a sensitive ELISA
using antibodies to other virus epitopes, i.e., hemaggiutinin. He now feels that there
typically insufficient antigen in nasal secretions for an ELISA method to succeed. DFA,
although only about 75% sensitive compared to culture and a more subjective method,
may be a better culture-independent method.
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Funding Amount

Period

February 19, 1990
MSO12846V

Total: $ 24,934

January 1, 1988 - December 31, 1988



DiaTech Dissase Area: ARVTB
Subagreement Technical Summary

January 1990

Title Feasibility Study: Advanced Aggiutination Assay
Number 860700095

P.L Dean S. Milbrath, Ph.D.

Institution Minnesota Mining and Manufacturing Co. (3M)
Status Compileted

Objectives

To demonstrate feasibility of a novel color-endpoint agglutination assay for detection of the
~ capsular polysaccharide of Streptococcus pneumoniae. Sensitivity and specificity will be

compared to a commercially available latex agglutination assay using artificially reconsti-
tuted specimens.

Significance

Agglutination assays offer many advantages for developing world use, including simplicity,
rapidity, and a comparatively long sheif life. However, they are typically less sensitive than
enzyme-labeled immunoassays and are subjective in interpretation. The assay proposed
by 3M uses a novel, colored, particulate support, suspended in a separation medum;
antibody - or antigen-mediated aggiutination of the sensitized support results in color
separation. The 3M assay is thus easier to read than a convertional aggiutination 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 support was demonstrated, the
sensitivity of which is reported to between 1 and 3 ng/mL of pneumococcal CPS in urine.
While such a lower limit of detection is comparable to that reported for conventional latex-
based assays, the 3M assay takes longer to produce a result. The reported sensitivity
limits are unclear upon closer inspection of the progress report. To date, the P.l. 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 ability of the P.l.
to move it forward. The P.l. desires continued funding of this project. A cost-sharing
agreement for overhead has been discussed, but his study is arguably too risky be
extended as a formal proposal.
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Funding Amount

Period

February 19, 1990
ns01287v

Total: § 11,560

June 1, 1987 - January 31, 1988
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DiaTech Disease Area: Diasrhea/Typhoid
Subagreement Technical Summary

January 1990

Title Development of Immunoassays for Detection of Salmonefla typhi and
Salmonella paratyphi A and B

Number 860700134

P.l Steven B. Binion, Ph.D.

Institution Land O’Lakes, Inc.

Status Completed

Objectives

To obtain and test individual colostrum samples for activity. To produce colostral whey
protein concentrates for further testing and use in immunoassay kit formulation. To run
ELISA or coagglutination assays to demonstrate colostral antibodies specific for S. typhi Vi
antigen and S. paratyphi.

Significance

Polyclonal antibodies are well-suited for use in a variety of immunoassay applications, their
usefuiness being limited primarily by quantity and variability in responses of outbred
animals. The use of immunized dairy cows for antibody production is well documented in
literature and is attractive due to the large quantities of colostrum that can be obtained
containing immunoglobulin concentrations of about 5% by weight.

Progress to Date

Four cows were immunized with Vi antigen-positive C. freundii bacteria but failed to
produce high titers of antibody. Two of the four cows responded with increasing serum
titers of 2-4X over background, but no antibody could be detected in colostrum or mitk.
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.l. wishes to continue his studies using purified Vi antigen to be obtained
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
ns01268v

Total: $ 21,224

January 1, 1988 - June 30, 1988



DiaTech Dissase Area: Diarrhea/Typhoid
Subagreement Technical Summary

January 1990

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

Number 860700142

P.L C. Lynne Burek, Ph.D.

Institution The Johns Hopkins University

Status Completed

Objectives

To develop an assay based on the indium slide principle for detection of antibody to
S. typhi O antigens.

Significance

The indium slide assay is potentially rapid, simple, and visually interpretable. As such, it
should be applicable for use in field sites where trained personnel and equipment are often
unavailable.

Progress to Date
Indium Slide Iimmunoassay (ISI) protocol developed:

s Lipopolysaccharide antigen Salmonella typhosa 0901 is coated onto slides followed by
BSA (1 mg/mi), a masking agent. Stability of antigen is excellent.

s Sera are incubated, diluted 1:10 for one hour, then rinsed.
s Reaction is amplified by adding 50 mg/mi of anti-human IgG for 30 minutes.
s Optical density changes of 0.05 can be detected.

Pre/post-typhoid vaccine sera were used in a feasibility study. Results were analyzed
qualitatively (spot intensity) and quantitatively (compared to ELISA). Weak sera were
detected. Good correlation was noted between the intensity of the spots on the slide and
results of ELISA. The P.l. would like to test her assay in the field. A testing procedure for
whole biood has also been developed. Remaining concems include the uncertain 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 components, and lack of a
meaningful assay system developed to date. A renewal of the project has been requested
but not initiated.

Funding Amount Total: $ 25,109

Period November 1, 1987 - April 30, 1988

februsry 19, 1990
NS01270V



DiaTech Disease Area: Diarhea/Typhoid
Subagreement Technical Summary

January 1990

Title Disposable Diagnostic Device for E. coli Enterotoxins
Number 870600191

P.L Harvey Brandwein, Ph.D.

Institution Genetic Diagnostics Corporation

Status Terminated

Objectives

To prepare immunoreactive solid phase materials by covalent attachment of STa-BSA
and/or purified LT to one or more membrane materials (nylon, activated paper,
immunodyne, etc). To prepare anti-STa or anti-LT monocional antibody-alkaline
phosphatase conjugates via heterobifunctional coupling reagents. To titrate the assay
components above to generate maximally sensitive competitive ELISA protocoils for STa
and LT in aqueous solutions. To combine STa and LT solid phases and antibody enzyme
conjugates into “11 port device" and single test rotary device being manufactured by the
Pall Corporation (Glen Cove, NY). To validate the assays on 200 to 300 clinical samples
(cutture supematants). To design device packaging and highly simpiified user instructions.

Significance

Ahthough ETEC are probably the major bacterial cause of infectious diarrhea in the worid,
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 simple and
sensitive. LT and STa were chosen as models because the investigators have experience

Progress to Date

The subagreement has been terminated. Monocional antibody reagents prepared in the
first phase of the study, mouse ascites and enzyme conjugates, and a quantity of purified
toxin have been transferred to PATH for future studies. The P.I. had called 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 research 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 quarterly progress report was requested
and received a few weeks later. This report was found to be garbled and written by
someone only vaguely familiar with the project. It indicated that work had been performed
but was not of high quality. A site visit to Dr. Platt confirmed that GDC was not in a
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position to immediately resume R&D efforts. However, Dr. Platt agreed to give DiaTech
access to purified antigen and monocional antibodies for continued test development.
DiaTech, with A.L.D. approval, contractually terminated the project as of February 1, 1989.
At the time of termination, half of the original $92,365 grant had been disbursed.

Funding Amount Total: $ 46,182

Period February 1, 1988 - January 31, 1989

february 19, 1990
NS01269v

¥



DiaTech _ Disease Area: Dissrrhea/Typhoid

Subagreement Technical Summary

January 1990

Title Feasibility Study: DNA Probe for Giardia lambiia
Number 870800202

P.l. Thomas D. Ediind, Ph.D.

Institution Medical College of Pennsyivania

Status Compileted

Objectives

The first objective will be to identify several short nuclectide sequences present in Giardia
rRNA but absent from the host, normal flora, and unrelated pathogens. Oligonucleotide
probes targeted to these sequences have several advantages over longer probes: (1) the
desired level of specificity can be easily controlied; (2) probes can be chemically synthe-
sized in large quantities at low cost, with the potential for incorporating a nonisotopic label
during synthesis; (3) the size differential between the rRNA target and the probe permits
separation by a variety of techniques; and (4) nonspecific binding is minimal. The second
objective will be to develop a protocol for Giardia rRNA extraction from stool specimens
which is rapid and simple, yet does not sacrifice sensitivity or specificity. Initial studies
have employed a standard multi-step phenol extraction/ethanol precipitation. New
procedures have been introduced which permit one-step solubilization and immobilization
of sample (Bresser et al., 1983) or solubilization and hybridization in the same solution
(Kohne, 1986). However, application of these procedures to stool specimens has not yet
been described.

Significance

G. lamblia is prevalent worldwide, wherever fecal contamination of drinking water occurs,

and has been associated with chronic, prolonged diarrhea and malabsorption in children.

Current practice relies on microscopy for detecting cysts in stool specimens and is known
to be relatively insensitive without muitiple stool exams. A diagnostic assay will be useful

primarily for epidemiological purposes. Apart from the relative value of improving diagnosis
of G. /lamblia infection, the technology embodied in this proposal is of interest in its own

right. Although hybridization assays are typically thought of as invoiving the detection of

DNA targets by DNA probes, either the target or the probe can be replaced by RNA. The
present proposal utilizes rRNA, which is present in multiple copies per cefl, as the target,

thereby leading to enhanced sensitivity.
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Progress to Date

About 1,200 nucleotides from the 3’ end, and an additional 800 nucleotides from the 5’ end
of the 23S subunit of rRNA have been sequenced and the sequence compared to that of
six other groups of organisms. Based on this analysis, three candidate targets were
identified and probes for these sequences synthesized. More probes will be identified with
complete sequence analysis. Prior to completion of sequence analysis and probe design,
the P... has been performing preliminary hybridizations with a 1.6 kbp restriction fragment
which is specific for Giardia RNA. However, when this probe was tested with spiked stool
samples, high backgrounds due to the high level of normal stool RNA were found. A
panel of stool specimens from infected and normal patients was received from a
collaborator and were blotted against the 1.6 kbp probe. A range of positives 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 iarge amount
of RNA and RNAse normally found. The P.l. did not request follow-on funding. in
addition, the TAG considers Giardia diagnostics to be of lower priority.

Funding Amount Total: $ 15,000

Period February 1, 1988 - July 31, 1988

February 19, 1990
MSOT20%V



DiaTech Disease Area: Diarrhea/Typhoid
Subagreement Technical Summary

January 1990

Title Preparation of Monoclonal Antibodies for Detection of EPEC
Number 860700137

P.l Myron M. Levine, M.D.

Institution University of Maryland/Center for Vaccine Development
Status Compileted

Objectives

To purify the 94 kDa cuter membrane protein encoded by the EAF plasmid found in most
EPEC strains; to prepare monocional antibodies against the purified protein; and to
develop assays incorporating these reagents which will be useful for detecting EPEC in
clinical specimens.

Significance

Enteropathogenic E. coli (EPEC) have been shown conclusively to play an etiologic role in
human diarrhea. Numerous studies have shown them to be among the leading causes of
pediatric, bacterial diarrhea throughout the developing world, where they have a propensily
to cause persistent disease. EPEC are generally identified by O-serogrouping, which is a
resource-intensive procedure. A more reliable, but still resource-intensive, method of

identifying EPEC is by the phenomenon of localized adherence. This property is mediated
by a 60 MDa plasmid, the EPEC adherence factor or EAF plasmid, which encodes a

94 kDa outer membrane protein (OMP). Because this protein is expressed at the bacterial
cell surface, is antigenic, and is either identical or shares determinants across a variety of
EPEC strains, identification of EPEC by immunodetection of this protein is a realizable goal
which should greatly simplify diagnosis of EPEC infections. Such an assay can be

expected to be useful for epidemiologic purposes and also in patient care, since antibiotic
therapy has been shown to be effective when administered early in the course of disease.

Progress to Date

The 94 kDa OMP was purified by excision of stained bands from SDS-PAGE gels.
Because other, immunologically distinct bands co-migrate with the 94 kDa OMP, other
methods of purification have been used, including the use of longer gels, isoelectric
focusing, and 2D-gel electrophoresis. A convalescent serum from a patient with diastheal

disease is the only reagent available for assessing progress in purification techniques.
None of these methods has proven entirely satisfactory to date, but sufficient material for

N
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immunization of mice has been obtained despite limitations. Sera from these mice are
specifically reactive with the protein of interest and fusions were in progress. Rabbit
immunizations have also been undertaken using whole bacteria, but none of the resultant
antisera has recognized the 94 kDa OMP. The final report for this project has been
received. Second year funding was applied for; however, due to slow progress and a
strong research orientation (as opposed to development), the project was given a low
priority for renewal.

Funding Amount Total: $ 57,104

Period May 1, 1987 - April 30, 1988

Februery 16, 1990
NSO1290V



DiaTech Disease Area: Diarrhea/Typhoid

Subagreement Technical Summary

January 1990

Title Colony-ELISA for Detection of Bacteria Producing Shiga or Shiga-ike
Toxi

Number 860500063

P.L. Alison D. O’Brien, Ph.D.

Institution Henry M. Jackson Foundation for the Advancement of Military Medicine,
Uniformed Services University of the Health Sciences

Status Completed

Obljectives

To develop a colony-blot ELISA for SLT-ll using monocional antibodies, and to test the
feasibility of direct detection of toxins in stool.

Significance

E. coli producing elevated levels of Shiga-like toxin (SLT) | or Il have been implicated as
the cause of pediatric diarrhea, hemorrhagic colitis in adults and children, and hemolytic
uremic syndrome in children. Currently, there is no assay which will permit detection in
stool cultures of SLT-producing E. coli (EHEC). Such an assay will be useful as an
epidemiologic tool for evaluating the importance of EHEC as agents of disease in the
developing worid.

Progress to Date

During Year |, Shiga-like toxin I (SLT-l) was obtained from toxin-converting phage plaque
preparations and purified by ion exchange chromatography and chromatofocusing. The
purified material was used to immunize mice at sublethal doses. After toxoiding, the
toxoided material proved to be a better immunogen. A total of 10 hybrid cell ines, reactive
with SLT-Il by ELISA, were derived from two fusions, one each with glutaraidehyde-treated
toxin and with formaldehyde-treated toxin. Antibody from five of the lines was neutralizing
and all five recognized epitopes associated with the A subunit, as assessed by
radioimmune precipitation (RIP). By colony-ELISA, two of the monocionals (11E10 and
2E1) recognize SLT-ll-producing E. coli. During Year Il, additional fusions have been
successful in generating monocional antibodies capable of recognizing the SLT-Iv, a
variant toxin found in approximately 30% of SLT-ll-producing strains, and currently missed
by the antibodies in hand. A "cocktail® of monocionals will then be formulated which will
recognize all SLT-Il-producing E. cofi. In addition, use of a monocional antibody from
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Nancy Strockbine of the CDC which reacts with and neutralizes both SLT-Ii and SLT-liv will
be tested in the colony ELISA developed. The prospects for direct detection of toxin in
stool by use of simplified assays have yet to be assessed. Unfortunately, data from the
field suggest that shiga-toxins do not seem to be a developing-world disease, so follow-on
activities for diagnostic kit development seem uncertain at this time.

Funding Amount Year 1: $ 55,621

Year 2: $ 52,205
Total: $107.826

Period January 15, 1987 - March 31, 1989

February 16, 1990
KS01298v



DiaTech Discase Area: Diasrhea/Typhoid
Subagreement Technical Summary

January 1990

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

Number 861000158

P.l Gary K. Schoolnik, M.D.

Institution Stanford University School of Medicine

Status Completed

Objectives

To develop a simplified assay for EPEC in stool using the observation made in the P.l’s
laboratory that a beta-linked oligosaccharide from the urine of patients with GMI ganglio-
sidosis binds all tested EPEC strains. Synthetic oligosaccharides will be derivatized and
covalently bound to activated latex beads and to cellulose paper strips annealed to plastic
dipsticks. The specificity of the receptor-bound matrices for EPEC and EAEC strans will
be determined with diverse ETEC, EHEC, and EIEC strains and with non-pathogenic
Escherichia coli commensals isolated from the stools of healthy volunteers. Stool
inoculation studies will be performed in which serially diluted inocula of selected EPEC and
EAEC strains will be introduced into liquified stools from normal volunteers. Each of the
test formats that perform well in the stool inoculum studies will be assessed with stools
submitted by patients presenting with diarrhea to the oral rehydration treatment facilities in
the District I Health Center in Chiapas, Mexico.

Significance

Enteropathogenic E. coli (EPEC) have been shown conclusively to play an etiologic role in
human diarhea. Numerous studies have shown them to be among the leading causes of
pediatric, bacterial diarrhea throughout the developing world where they have a propensity
to cause persistent disease. EPEC are generally identified by O-serogrouping, which is a
resource-intensive procedure. A more reliable, but still resource-intensive, method of
identifying EPEC is by the phenomenon of localized adherence. Assays for EPEC can be
expected to be useful primarily for epidemiologic purposes, but also in patient care, since
antibiotic therapy has been shown to be effective when administered early in the course of
disease.
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Progress to Date

The P.1. has developed and tested the DiaTech-sponsored EPEC assay in Mexico in an
area where the degree of infant mortality due to enteric disease was very high (approx-
mately 140 deaths per 1,000 live births). Unanticipated problems appeared during the fieid
trial phase of the study. First, other EPEC serotypes were identified in addition to the
0111 which reacted with the test reagent. Unlike the O111 serotype, no inhibition of
binding to Hela cells was observed with the 0111 oligosaccharide, indicating 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 adhering” E. coli was the
most common pathogen. Therefore, the P.. indicated that the DiaTech-funded assay
appeared to be only second best when compared to a DNA probe assay. No follow-on
funding for further test optimization or testing was requested.

Funding Amount Total: $ 53,310

Period August 1, 1987 - July 31, 1988

February 19, 1990
HSO1299V



DiaTech Disease Area: Diarrhea/Typhoid
Subagreement Technical Summary

January 1990

Title Development of a Field-Suitable Immunoassay for the Detection of
Saimonefla Vi Antigen in Urine

Number 860700104

P.l. Suraj B. Singh, Ph.D.

Institution Dynamac Corporation

Status Terminated

Objectives

To develop reagents and technology for the purification of Vi antigen of Saimonedfa typhi
and specific antibody; and to standardize ELISA for Vi antigen detection and determine
optimum conditions for the test.

Significance

Typhoid fever caused by Salmonella typhi remains a major clinical and public heaith
probiem in developing countries. it may occur throughout the year in certain regions,
without a well-defined clinical syndrome, and is difficult to differentiate from other diseases.
Typhoid fever has a high morbidity, and complications are frequently 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 clinical specimens. It has been shown that Vi antigen is consistently present in
urine of typhoid patients and carriers.

Progress to Date

Vi antigen was purified from acetone-killed C. freundii by enzymatic digestion, phase
separation, alcohol concentration, and cetavalon precipitation according to published
methods. Yield from the initial preparations was very low (0.5mg/gm ceils), but use of a
more mucoid strain has resulted in higher yields. Purified antigen gave a single
immunoprecipitin band in Cuchteriony double diffusion assays. This antigen was found to
be pyrogenic when used to immunize rabbits, presumably because of LPS contaminants.
Additional rabbits were thus immunized with whole cell preparations of C. freundii. Antisera
containing considerable titers of anti-Vi were obtained which couid be used in EIA. Thesse
antisera are contaminated with anti-LPS, which shouid not be a concem since this LPS
differs serologically from Saimonella. Rheumatoid factor-like activity observed in rabbit

\o\\
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antisera was removed by heat and high speed centrifugation. These rabbit antisera await
evaluation. Since there has been a tumover 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 development of this project.

Funding Amount Total: $ 26,970

Period November 1, 1987 - September 30, 1988

February 19, 1990
NS01300v
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DiaTech Discase Area: Malaria

Subagreement Technical Summary

January 1990

Title Development and Evaluation of DNA Probe Technology for the
Diagnosis of Malaria in Volunteers

Number 860300045

P.l James B. Kaper, Ph.D.

Institution University of Maryland/Center for Vaccine Development

Status Completed

Objectives

To evaluate three different radiolabeled DNA probes for P. falciparum and the optimum
conditions for their use using reconstituted and spiked samples. All five probes will then
be evaluated using blood samples obtained from experimentally infected volunteers. All
stages of infection, from pre-patient through treatment, will be examined and compared to
ELISA and microscopy (thick film).

Significance

Falciparum malaria is a major cause of morbidity and mortality in the developing worid.
DNA probes represent an important new technology in the diagnosis of infectious diseases
and are particularly attractive whenever a large number of samples must be screened.
Previous reports have shown that DNA probes can detect parasitemias as low as 0.0001%
in a 10-microliter blood sample. This project will systematically compare cloned and
synthetic probes at various stages of infection and disease with each other and with ELISA
and micrascopy.

Progress to Date

Three cloned probes to a twenty-one base pair repeated sequence, found in all strains of
P. falciparum examined to date, were evaluated in a dot hybridization assay on nitrocellu-
lose. The probes were radiolabeled by nick transiation or random priming. Sample
preparation ranged from simple lysis, either in a proteinase K/SDS/EDTA buffer or in water,
followed by extraction in CsCL/TFAA, to a more complex phenol extraction. Al three
probes were capable of detecting a 1% parasitemia, but none were capable of detecting
parasitemia in the challenge recipients, in whom parasitemia was as low as 0.002%. Speci-
ficity was acceptable with all but one of the three probes. The time required to complete a
typical assay was approximately 48 hours, although actual hands-on time per sample was

&
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only about 1 hour. Additional funding for a second year of work has not been sought by
the investigator.

Funding Amount = Total: $ 67,856

Period February 1, 1987 - July 31, 1988

February 19, 1990
Ns01303v



DiaTech Diseass Arex:  Maleria

Subagreement Technical Summary
January 1990
Title Development and Evaluation of an ELISA for the Detection of

P. falciparum Infection in in vitro Erythrocyte Cultures and Clinical
Malaria Infection in Volunteers

Number 860700133

Pl Genevieve A. Losonsky, M.D.
Institution University of Maryland
Status Completed

Objectives

To develop an ELISA for the detection of ring-stage antigens of P. falciparum using
monocional and polycional antibodies provided by Dr. Robert Reese (Agouron institute,
San Diego, CA). Preliminary data suggest that antibodies to the RESA antigen may be the
best choice. Initial experiments will utilize material from cuiture; subsequent experiments
will utilize real patient samples from experimentally infected volunteers.

Significance

More than 1.5 billion people live in malarious areas of the world. Woridwide, an estimated
250-300 million cases of malaria occur each year. In tropical Africa alone, an estimated
160-200 million people are infected annually and more than 1 milion people die, predomi-
nantly infants and small children. Microscopic diagnosis requires technical skill and is
tedious and time-consuming, especially when large numbers of samples must be
examined. An improved method of diagnosis will also facilitate vaccine trials.

Progress to Date

Six monocional antibodies obtained from Dr. Reese and two polycional antisera directed at
various antigens, some of which are associated with the membrane of the infected red cell
and some of which with the merozoite surface, have been evaluated as the captuwre

antibody in an indirect ELISA for the detection of ring-stage parasites. As antigen, SDS-
lysed red cells or freeze-thawed red ceils have been used. Capture of parasite antigens
was visualized by the addition of Aotus hyperimmune serum, followed by addition of

alkaline phosphatase-conjugated anti-Aotus Ig. Of the eight antibodies evaluated, the best
recognized the RESA (p155) antigen and was capable of detecting parasitemia as low as
0.00015% in a three-hour assay. The anti-RESA antibody aiso detects solubiized antigens
that may be released from the red cell, suggesting that serum or whole blood may be the
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sampiles were used. A second monocional directed to the merozoite surface antigen
(op185/p83) gave variable results depending upon the passage tested. This latter
antibody, and another to the p300 Ag, appear to pick up antigens or antigen fragments in
the urine of experimentally infected humans by ELISA, but Western biot analysis was
inconclusive.

The P.l. has submitted a second year work plan and budget; however, due to inconsistent
Year | results and the uncertain supply of monocional antibodies from Dr. Reese, this
project has been given a low priority for further funding.

Funding Amount Total: $ 54,258

Period April 1, 1987 - March 31, 1988

February 19, 1990
MSO1304v
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DiaTech Disease Area: Other

Subagreement Technical Summary

January 1990

Title Development of Dilution Sensors for ORS Solutions
Number 861000155

P.l Gilbert Pacey, Ph.D.

Institution Miami University (Ohio)

Status Terminated

Objectives

To develop a simple test to indicate when the concentration of sodium (and, by inference,
glucose and potassium) in rehydrated ORS exceeds safe limits.

Significance

Diarrheal ilinesses are a major heaith problem in the developing world. Treatment is
usually supportive in nature, i.e., fluids are given orally or intravenously to prevent or
reverse dehydration. Sachets of oral rehydration salts are now available in the developing
world and have been shown to be an effective means of fluid replacement when properly
used. A simple test is needed which can be used by vilage health care workers to assess
whether or not sodium levels are within safe limits following reconstitution of the sachet.
While this test is not intended to quality control manufacture of ORS, it will in effect do so
because the sensor measures concentration.

Progress to Date

Certain macrocyclic compounds are able to selectively complex alkali metal ions. If
measurable functionalities are introduced into these molecules, they can be used to signal
the presence and amount of a specific ion, for example, by changing color. The P.. has
pioneered the synthesis of such compounds, known as chromogenic crown ethers, and
has achieved detection in the ppb range for Na, K, and Li ions. The major technical
hurdie in this project has been to achieve a loading of the indicator which achieves a
visually discemable color change within the desired concentration range. Since the
concentration we wish to detect is relatively high, very low loadings of the indicator are
necessary, making the resultant color change less intense than desired.

DiaTech has received filter paper impregnated with sensor from the P.L for evaluation.
First indications are that the color change is visible, but subtie over the critical 20-30 mM
range, and must include triethanolamine-HCI buffer for color intensification. Further studies,



DiaTech Subagreement Summary
Githert Pacey, Ph.D. Page 2

including development of a dipstick assay, will have to be performed by DiaTech laboratory
personnel. With further development, solutions to the technical development problems
appear to be within reach, but still more critical at this stage is better product definition.
This project was terminated in late 1989 by mutual agreement.

Funding Amount Year 1: $ 52.390
Year 2: $ 18,360
Total: $ 70,750

Period March 1, 1987 - February 28, 1989

Februery 19, 1990
nsSO1307V



DiaTech Dissase Area: Other
Subagreement Technical Summary

January 1990

Title Rapid Diagnostic Tests for the Detection of Visceral Leishmaniasis
Number 870300169

P.L Richard D. Pearson, M.D.

Institution University of Virginia School of Medicine

Status Completed

Objectives

To develop and evaluate latex agglutination tests to identify circulating leishmanial antigens
that are present in sera of patients with clinically apparent visceral disease. The sensiti-
vities and specificities of the latex aggiutination tests will then be determined for donors
who have asymptomatic, oligosymptomatic, or progressive leishmaniasis to identify the test
best suited for field use.

Significance

Visceral leishmaniasis caused by the protozoal pathogen Leishmania donovani remains an
important public health problem in multiple rural areas of South America, Africa, and India.
In general, the disease is similar throughout the world, but the age groups affected vary
from region to region. In South America, children are most frequently involved. Diagnosis
is confirmed by identifying amastigotes in tissue or isolating promastigotes in culture. Death
occurs in the great majority of victims if they are not treated. Even with appropriate
therapy, the diagnosis is often made late in the course of infection, and the death rate
approaches 10%. A diagnostic method is needed to identify individuals who are infected
and likely to develop full blown disease. Since the majority of victims kve in rural areas
where sophisticated laboratory methodologies cannot be applied, it is imperative that
diagnostic tests be easy to perform, require little or no equipment, and be sensitive as well
as specific.

Progress to Date

immune complexes from patients with confirmed visceral leishmaniasis were precipitated
from serum and used to immunize mice. From the first fusion, several MAbs were cloned
which appeared to have appropriate specificity to leishmanial antigens. MAb 7C10, which
appeared to show the strongest preferential binding to immune complexes in sera, but
unfortunately when optimized in an immunoassay format, was found to be directed against
a human immunogilobulin determinant rather than a parasite antigen. A subsequent fusion

\¢,\
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produced two MADbs with apparent specificity for leishmanial antigen. However, at this time
A.L.D. decided against renewal of all parasitology projects other than for malaria, and the
project was discontinued. The P.l. has since worked on the immunoassay when possible,
although no other funding was identified for continuation of his effort, and now thinks he
has a specific, practical assay.

Funding Amount Total: $ 37,250

Period May 1, 1988 - May 31, 1989

Februsry 19, 1990
nsSO1308v
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DiaTech - Dissese Area: Other
Subagreement Technical Summary

January 1990

Title Development of O. volvulus Diagnostics for Third Worid Use
Number 860300051

P.L Alfred M. Prince, M.D.

Institution New York Blood Center

Status Completed

Objectives

To generate monocional antibodies against species- and stage-specific antigens of the
parasite 0. volvulus using microfilariae and L, and L, stage larvae. Once appropriate

antibodies are generated, antigen detection assays employing them will be developed.

Significance

Onchocerciasis is found throughout Central and Westemn Africa, as wel as in Central
America and the northern latitudes of South America. The disease is estimated to be more
prevalent today than one hundred years ago, despite intensive control efforts. Recent
therapeutic success using ivermectin has made early diagnosis a highly desirable goal.
Infection is currently diagnosed by skin biopsy, an invasive and resource-intensive
procedure. Serological assays have proven to be of little value due to cross-reactions with
other parasite species.

Progress to Date

This project was slow to start due to turnover and recruiting of key personnel. To date,
five monocional antibodies which react with Onchocerca genus antigens and specific to
stage L3 were produced by intrasplenic inoculation of mice. However, none of the MAbs
reacted to detergent-extracted L3 surface proteins by Westemn biot or immunoprecipitation,
and therefore, the nature of the epitopes remain undefined. Carbohydrate epitopes,
however, have been ruled out since immune reactions are destroyed by proteases. Use of
various MAbs, polyclonal antisera, and probes have resulted in production of a number of
clones. OV-3, a protein from the outer epicuticular layer, was isolated with MAb 229.
Eleven clones, eight of which produced fusion proteins, were identified with chimp immune
serum and a 70 kD heat shock protein. The clones are in various stages of sequencing
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with the aim that species-specific regions can be identified for use in development of
serodiagnostic tests. This project was discontinued because of direction from A.LD. to not
renew any parasitology projects other than for malaria.

Funding Amount  Total: $121,071

Period April 1, 1987 - December 31, 1988

February 156, 1990
nso1310v
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NeoRx: a prescription for its troubles

by James E. Lalonde
T business reporter

NeoRx Corp. executives arrived at the company's
annual meeting today armed with what they hope will
Rc a powerful prescription for the ailing biotechnoiogy

rm

It was bitter tasting medicine: a mixture of luyoffs,
research cutbacks and a plan to reduce debt.

But the firm hopes it will sweeten the company's
sinck price.

It has been a rough year for the six-year-old
company. Its stock recently hit the $2 range, less than
one-third its price a year ago. The stock was trading at
$2.25 this moming.

The Food and Drug Adminisiration has delayed
expected approval of NeoRx's first gmdua a cancer-
detection drug. Its losses have continued, once again
totaling more than $13 million, or 83 cents per share,
for the year ending last Sept. 30, nearly unchanged
from the previous year.

Revenues, Iariety frum research contracts, tolsled
$6 8 million, up 12 percent.

*) think the key lssue in le's minds is has
the price of the company's stock fatien so

" sald Dr. Robert Abbott, presidem and chief
zt?ocum officer, in an Interview before today's

meeting.

“Wc' think that people are concerned about the
magnitude of our expenditures relative to what the
potential is of product sales in the next five years.”

NeoRx is developing two types of cancer-relsted

roducts, which use man-made or monocional anti-

detect (image) or find and kill cancer cells in the body.

Untll last month, however, a third or mors of
NeoRx's $21 million in gross expenditures were
dlmptoghomical produn:s.b{u m‘m
t products could expected
balance sheets for ot least five years.

Abboft now concedes in addition to bei
in & slower and more-complex-

I NeoRx made a strategic error in

-research m in too me
MW-tmdindiom Bﬂlheegemofd\om
erm prducts.

R

The time and expanse of bri a biotechnol
product to market “has Mwungdcmlimted °§
everybody,” Abbott sald.

*... We allowed ourselves to expand into areqs
which were of interest to each of the contributors
of the company,” he said. “Since it was all cancer-
;elated. we rationalized that this was still maintaining
ocus.

"What was happening is that we were defocusing
from short-term pay-back investments to term
!ny-back investments. ... So we had to step back and
erminate those. And, in fact, that has led to the
departure of some real positive contributors to the
company. :

50 what we decided to do was to give up the lonﬁ-
term projects, cut back on our (cash) burmn rate, plit sll
of our resources behind the imaging products.” said
Abbott, “and that gives us 8 longevity factor lasting
into 1892, when the company hopes 1o become

|
g

toramhdllqattmy‘ on Purk
NéoRx has filed a stration
statement with the Securities andf'
Exchange Commission seeking to
offer some shareholders a new
series of stock. The new'
10 shares of ‘pretetred sock for
3 st o
each $1,000 in principal amount oF
debentures outstanding. e
The exchange is an accounti
move which would shift up to
miltion from NeoRx's debt ledger:
10 the shareholder-equity column; "
Instead of interest

on
the bonds, would pay divi-
dends on the prefermi ’:noclt.'
which would be convertible (g
common stock at $5.50 per share:--

El:o !#I:M“} to financial
meet

criteria red to maintain its

listing on the National Association

ies Dealers automated

a loss of $4.5%
million, or 38 cents a shars, for i
first quarter ended Dec. 3). The
e Pty chmrmion one-

me c ocom-
pared with & net lour‘%f $39
million, or 27 cents a share, a year
wml'. o
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A pact thet provides “the resources (o a0e

Deep Pockets for Bi ec |

Genentech's deal points the way for atroubled!
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TECHNICAL ADVISORY GROUP MENBERS

Name

Thomas M. Buchanan, M.D.

Chief, Immunology 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. Facklam, 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

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

Pascal Imperato, M.D.

Professor and Chairman, Department of
Preventive Medicine and Community Health

State University of New York

Brooklyn, New York

Gerald T. Keusch, M.D.

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.
Professor and Director

Center for Vaccine Development
University of Maryland
Baltimore, Maryland

Dates of Service
1986 - present

1986

1988-present

1986

1986-1987

1986-1989

1986-present

1986-present



Adetokunbo 0. Lucas, M.D.

Program Chair, Strengthening Human
Resources in Developing Countries

Carnegie Corporation of New York

New York, New York

Fabio Luelmo, Ph.D.
Global Programme on AIDS
World Health Organization
Geneva, Switzeriand

Michael N. Oxman, M.D.
Professor of Medicine and Pathology
University of California, San Diego
San Diego, California

James C. Richards, Ph.D.

Director, Business Planning and
Development

Gene-Trak Systems

Framingham, Massachusetts

Alister Voller, Ph.D., D.Sc.
Head, Applied Immunology Unit
The Zoological Society of London
London, United Kingdom

ffici r

Supawat Chutivongse, M.D.
Director, Science Division

(Queen Saovabha Memorial Institute
The Thai Red Cross Society
Bangkok, Thailand

Gordon W. Perkin, M.D.

President

Program for Appropriate
Technology in Health

Seattle, Washington

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

Professor and Chairman, Department of

Immunology and Infectious Diseases
School of Mygiene and Public Health
The Johns Hopkins University
Baltimore, Maryland

Ad Hoc Member

Don de Savigny, Ph.D.

Senior Program Officer

Health Sciences Division

International Development
Research Centre

Ottawa, Ontario, Canada

1987 -present

1986-1988

1986-present

1989-present

1986-present

1986-present

1986-present

1986-present

1988-present



TECHNICAL ADVISORY GROUP MEMBERS

Name Dates of Service

Thomas 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 Hygiene and Public Health

The Johns Hopkins University

Baltimore, Maryland

Richard R. Facklam, Ph.D. 1988-present
Chief, Laboratory Section

Respiratory Diseases Branch

Centers for Disease Contro)l

Atlanta, Georgia

Stanley Falkow, Ph.D. 1986
Chairman, Department of Medical
Microbiology
Stanford University
Stanford, California

William Greenough, 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 Development

University of Maryland

Baltimore, Maryland



Adetokunbo 0. Lucas, M.D.

Program Chair, Strengthening Human
Resources in Developing Countries

Carnegie Corporation of New York

New York, New York

Fabio Luelmo, Ph.D.
Global Programme on AIDS
World Health Organization
Geneva, Switzerland

Michael N. Oxman, M.D.
Professor of Medicine and Pathology
University of California, San Diege
San Diego, California

James C. Richards, Ph.D.

Director, Business Planning and
Development

Gene-Trak Systems

framingham, Massachusetts

Alister Voller, Ph.D., D.Sc.
Head, Applied Immunology Unit
The Zoological Society of London
London, United Kingdom

Ex Officio Members

Supawat Chutivongse, M.D.
Director, Science Division

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

Gordon W. Perkin, M.D.

President

Program for Appropriate
Technology in Health

Seattle, Washington

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

Professor and Chairman, Department of
Immunoliogy and Infectious Diseases

School of Mygiene and Public Health

The Johns Hopkins University

Baltimore, Maryland

Ad Hoc Member

Don de Savigny, Ph.D.

Senior Program Officer

Health Sciences Division

International Development
Research Centre

Ottawa, Ontario, Canada

1987 -present

1986-1988

1986-present

1989-present

1986-present

1986-present

1986-present

1986-present

1988-present
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Humber
8460100001-6

850100007
850100008

860100009
860100010
350100011

860100012

860100013
850100014

350100013
860100016
850100017
860100018
860100019
840100020
840200021
840200022
850200023
840200024

60200025

gl

SCHILLER EL

TRANTALD DJ

TOMPKINS LS

VANDER JAGT DL

EDEN-MCCUTCHAN

RUBIN W

LIZARD] P

HERRINGTON DA
LOSONSKY GA
LI1ZARDL P
STRICKLANG GT
KEUSCH GT
ROGERTS DR
FLINY 4
BURKOY TR
HAYUNGA EG

REED 5C

STRICKLAND GT

PROPOSALS RECEIVED BY DIATECH PROJECT

Ingtitution

UNIFORMED SERVICES UNIV

DYNATECH R/D COMPANY

STANFORD UNIVERSITY
UNIVERSITY QF NEW MEXICO

K.T. BR LABORATORIES

MELOY LABORATORIES INC

UNIV OF PENNSYLVANIA

NATCONAL UMLY OF MEXICO

UNIVERSITY OF MARYLAND
UNIVERSITY OF HARYLAND
NATIONAL UNIV OF MEXICO
UNIVEREITY OF MARYLAND
TUFTS UNIVERSITY
UNIFORMED SERVICES UNIV
SCRIPPS CLINIC

JONNS HOPKINS UNIVERSITY
UNIFORMED SERVICES UNLV

ISSAQUAN NEALTH RESEARCH

UNIVERSITY OF MARYLAND

Litle
PRELIMINARY SUBMISSIONS

SEE 840700108

DEVELOPMENT OF A DIAGNOSTIC SYSTEM FOR IDENTIFICATION OF
MALARIAL ANTIGENS

SEE 840700096
OEVELOPMENT OF ENIYME-LINKED DIAGNOSTIC TESTS FOR MALARIA

DEVELOPMENT OF A SIMPLE |MMUNCDIAGNOSTIC TEST FOR MALARIA
SUSTABLE FOR PERFORMANCE IN THE PHYSICIAN'S OFFICE

A RECOMBINANY ONA APPROACH TO DETECTION AMD SPECIES
IDENTIFICATION

CONTROL OF DNA SYNTHESIS

HIGH SENSITIVITY PHYCOFLUOR DETECTION OF PARASITE NUCLEIC
ACIDS

SEE 860300045

SEE 860700133

SEE 340100014

ASSESSMENF OF ELISA IN DETECTION OF MALARIAL ANTIGENS
MONOCLOMAL ANTISODY ELISA FOR DETECTION OF SNIGA TOXIN
SEE 840700107

DEVELOPMENT OF DIAGNOSTIC ASSAYS FOR MUMAN MALARIA

SEE 840700144

AAPID DIAGNOSIS OF SCHISTOSOMIASIS

DEVELOPHNENT OF A SPECIFIC DIAGNOSTIC FOR VISCERAL
LEISMANIASIS

EVALUATION OF AN INEXPENSIVE WCARTHUR WMICROSCOPE FOR RAPID
OETECTION OF MALARIA INFECTIONS IN TR FIELD

status
DELETED

DELETED

REJECTED

DELETED
REJECTED

REJECTED
REJECIED

DELETED

REJECTED

DELETED
DELETED
DELETED
PELETED
OELETED
DELETED
DELETED
DELETED
REJECTED
REJECTED

RESUGMISSION REQUESTED

e



840200026
860200027
860200028
850200029
840200030

850200031

850200032
860200033
860200034
8460200035
860300035

840300037

BEAL CB
BEAL CB
BEAL CB
BEAL CB

MCMANUS DP

BLACK RE

STUART K
STUART K
STUART K
CANTELLA RA
UNGAR BLP

UNGAR BLP

UNGAR 8LP

UNGAR BLP

UNGAR OLP

LOMDNER MV
BUREK CL

ARTHUR R

KEUSCH GT

KAPER J8

KAGAN 16

INT HEALTH SERVICES
INT WEALTH SERVICES
INT HEALTH SERVICES
INT HEALTH SERVICES

IMPERIAL COLLEGE OF
SCIENCE

JOHNS HOPKINS UNIVERSITY

ISSAQUAN HEALTH RESEARCH
1SSAQUAX HEALTH RESEARCH
ISSAQUAN HEALTH RESEARCH
UNIV CAYETANO HEREDIA
NN

THE HEBREW UNIVERSITY
JONNS WOPKINS UNMIVERSITY
JOHNS WOPKINS UNIVERSITY

TUFTS UNIVERSITY

UNIVERSITY OF MARYLAND

SERO- IMMUNO DIAGNOST ICS

DUPLICATION
SEE 860700111
DUPLICATiON
DUPLICATION
SEE 84700090

DELETED
DELETED
DELETED
DELETED
DELETED

CYSTICERCOSIS: AN OLD DISEASE WITH NEW POSSIRILITIES FOR DIAGNOSISDELETED

DIAGNOSTIC PROBES FOR GIARDIA

DIAGNOSTIC PROBES FOR MALARIA

METHODS FOR UTILI1ZING DNA PROBES

INDIRECT IMMUNOFLUCRESCENT TEST FOR MALARIA

CONVERSION OF CONVEMTIONAL ELISA SYSTENS TO ELISA SYSTEMS
LINKED TO A PARTICLE AGGLUTINATION SYSTEM

FIELD TEST OF AN ELISA FOR DETECTION OF ENTAMOESA
KISTOLYTICA ANTIGENS IN FECAL SPECINENS

FIELD APPLICATION OF AN ELISA FOR DETECTION OF SPECIFIC
ANTI-CRYPTOSPORIDIUM ANTIBODIES

DEVELOPMENT OF AN ELISA FOR DETECTION OF CRYPTOSPOREDIUM
ANTIGENS 1IN FECAL SPECIMENS

FIELD YEST OF AN ELISA FOR DETECTEON OF GIARDIA LAMBLIA
ANTIGENS IN FECAL SPECIMENS

SEE 840700118
SEE 840700142

DEVELOPMENT OF MALARIA ANTIGEN DETECTION BYSTEM UTILIZING
AN ELISA AND SPECIFIC PABS OR MARS

DETECTION OF PLASHODIUM FALCIPARUM USING A SYNTHETIC DNA
PROME

DEVELOPMENT AND EVALUATION OF ONA PROBE TECHNOLOGY FOR
THE DIAGNOSIS OF MALARIA IN VOLUNTEERS

SEL 840700009

DELETED
DELETED
DELETED
DELETED
DELETED

DELETED

DELETED

DELETED

DELETED

DELETED
DELETED
REJECTED

DELETED

FUNDED

DELEYED



860300047

860300048
850300049

860300050

860300051

860300052

8460400053

860400054

850400055

860500056

850500057
250500058

860500039

860500060

850500061

60500064

ANDERSON LJ

VOLLER A

VOLLER A

BUESING MA

PRINCE AM

PAPPAS MG

SACK RS

DRASAR A%

GERBER NS

MELBER §

STRYER L
GERBER NS

GERBER M$

MARTIN WJ

JONES (L

O'BRIEN AD

DOENNOFF M4

CENTERS FOR DISEASE CONTROL

Z0OLOGICAL SOC OF LONDOM
Z00LOGICAL $OC OF LONDOW

UNTFORNED SERVICES UNIV

THE NEW YORK BLOOD CENTER

COVALENT TECHNOLOGY CORP

JOHNS HOPKINS UNIVERSITY

LONDON SCHOOL OF NYGIENE

BATTELLE

STANFORD MEDICAL SCHOOL
AMREF

UNIV OF SOUTHERN CALIFORNIA

COVALENT TECHNOLOGY CORP

UNJFORMED SERVICES WiV

LONDON SCHODL OF NYGIENE

MONOCLONAL ANTIBODIES FOR THE DIAGNOSIS OF PARAINFLUENZA
VIRUS INFECTIONS

MALARIA ANTIGEM DETECTION 1MMUNOASSAY

DEVELOPMENT OF AN ELISA TO MONITOR QUININE LEVELS IN MALARIOUS
PATIENTS

DEVELOPMENT OF OLIGONUCLEOTIDE PROBES FOR THE RAPID
DIAGNOSES OF MALARIA PARASITES

DEVELOPMENT OF O. VOLVULUS DIAGNOSTICS FOR USE IN THE
DEVELOPING WORLD

VISUAL IMMUNOASSAY (VIA) FOR RAPID DETECTION OF
HEPATITIS B AND CHOLERA ENTERO-TOXIN: A FEASIBILITY STUDY

OEVELOPMENT OF ELISA ASSAYS FOR DETECVION OF THE NEAT
LARILE (LT) AND HEAT STABLE (ST) ENTEROTOXINS OF
ESCHERICNIA COL!

STUDIES ON IMPROVED ASSAY METWODS FOR THE DETECTION OF

THE HEAT LABILE AND NEAT STABLE TOXINS OF ESCHERICWIA COL]
FOR USE IN EPIDEMIOLOGICAL STUDIES 1M DEVELOPING COUNTRIES
THE ROLE OF THE LABORATORY IN THE RATIONAL USE OF DRUGS

SCREENING AMD ASSESSMEMT MODULE: OPERATIONS RESEARCH
COMPORENT FOR DIATECH

HIGH SENSITIVITY PHYCOFLUOR OF DNA AND SURFACE ANTIGENS

A LONGITUDINAL STUDY YO ENVESTIGATE CHLOROQUINE
SUSCEPTIBILITY IN VITRO OF P. FALCIPARUM 1IN KENYA

A PROSPECTIVE TRIAL TO COMPARE THE PROTECTIVE EFFECTS OF
PALUDRINE MOSQUITO NETS AND PLACEBO AGAINST MALARIA

PROPOSAL FOR THE STUDY OF THE EPIDEMIOLOGY OF AIDS IN
KENYA: 1986 :

NON-RADIOISOTOPIC ULTRASENSITIVE DETECTION OF AMPLIFLED
P. VIVAX GENES

VISUAL DNA ASSAY (VDA) FOR RAPID DIAGNOSIS OF MALARIA IN
DEVELOPING NATIONS

COLONY-ELESA FOR DETECTION OF BACTERIA PRODUCING SHIGA
OR SHIGA-LIKE TOXINS

IDENTIFICATION OF DIAGNOSTIC AND PROPHYLACTIC ANTIGENS
FOR SCHISTOBOMA NAZMATORIUN

FUNDED’

DELETED
FUNDED

REJECTED

FUNDED

FUNDED/TERMINATED

REJECTED

REJECTED

DELETED

REJECTED

REJECTED
OELETED

OELETED

DELETED

FUNDED

REJECTED

FUNDED

OELEYED



840500065

840700067

850700068

840700069

LAWRENCE PJ

LAWRENCE PJ

ANDERSSON N

SRISART P

PHANUPHAK P

PHANUPHAK P

RATANAVARARAKSA

NILSSON LA

GREENWODD BN

GREENWOOD BM

COONROD JD
MA us

MA WS

TEKLU @

TEKLU &

TEKLU &
HOFFMAN AS

HOFFNAN AS

LITHUS COMCEPTS INC.

LITMUS CONCEPTS INC.
CENTRO DE INVESTIGACION

CHULALONGKORN UNIVERSITY

CHULALONGKORN UNJVERSITY

CHULALONGKORN UNIVERSITY

CHULALGNGKORN UNIVERSITY

UNIVERSITY OF GOTEBORG

MEDICAL RESEARCH COUNCIL

MEDICAL RESEARCH COUNCIL

UNIVERSETY OF KENTUCKY

ANEMAL BIOTECH CORPORATION

ANIMAL BICTECH CORPORATION

HARBORVIEW MEDICAL CENTER

HARBORVIEW MEDICAL CENTER

HARBORVIEW MECICAL CENTER
UNIVERSITY OF WASHINGTON

UNIVERSITY OF WASHNINGTON

A RELIABLE THRESHOLD-LIMIT TEST TO DETERMINE EXCESSIVE
NA/K LEVELS IN ORS

A SELF-CONTAINED R™AC*E*S TEST TO DETECT BLOOD IN URINE

LARGE SCALE USE OF EPWP PLASTIC MICROSCOPES N TUBERCULOSIS
DEAGNOSTS

THE EARLY DIAGNOSIS OF LEPTOSPIROSIS BY THE DETECTION OF
ANTIGEN
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MANUFACTURING DISPOSABLE BACTERIAL TEST KITS FOR (A) URINE
(B) WATER

FEASIBILITY OF THE USE OF THE ELISA FOR RSV ANTIGEN DETECTION
DNA PROBE FOR GIARDIA LAMBLIA

DEVELOPMENT OF A TEST FOR THE DIAGNOSIS OF ACUTE RESPIRATORY
TRACT INFECTIONS BY HAEMOPMILUS INFLUENZAE IN CHILDREN

DEVELOPMENT AND FIELO TESTING OF BIOTINYLATED CLONED DNA
PROBES 10 LDENTIFY VEROCYIOTOXIN 1 AND 2 ESCHMERICHIA COu)

LATEX AGGLUTENATION AND BEAD-ELISA FOR DIAGNOSIS OF
GIARDIASIS AND AMOFRIASIS

DEVELOPMENT OF A LOW COST KIT FOR BACTERIOLOGICAL WATER
QUALITY TEST IN RURAL AREAS OF DEVELOPING COUNTRIES

REJECTED

FUNDED/TERMENATED
REJECTED

RESUBMISSION REQUESTED

REJECTED

REJECTED

FUNDED

UNCER REVIEW BY DBRS

REJECIED

REJECTED

REJECTED

REJECTED
FUNDED

REJECTED

REJECTED

10 OE CONSIDERED AT
FUTURE DATE

REJECTED



880100208*
880200209

880200210

880200211+

880300212+

8806400213

880400214

880500215

880600216

2880400217
880400218

880600219

880700220

861100222

581200223

FARMER - OGOGO

GRINSTEIN §

ANDERSOM LJ

MANNING DD

SOMMERFELT W
JOHN ¢

GOPO JM

PARKINSON AJ

LEINONEN N

MORRIS JG

LAMBILLOTIE D
REESE AT

REESE RY

MURAL IDHARAN R

SAUL Ad

WELCH OF

SAN MATEC, CA

CHILDREN'S HOSPITAL
RICARDO GUTIERREZ

CENTER FOR INFECTIOUS
DISEASES/COC

UNJVERSITY OF WISCONSIN

UNIVERSITY OF BERGEN

UNIVERSITY OF ZIMBABMWE

COC/ANCHORAGE

NATIONAL PUBLIC HEALTH
INSTITUTE/FINLAND

UNIVERSITY OF MARYLAND

LMD LABORATORIES, INC.
THE AGOUROM INSTITUTE

THE AGOUROMN INSTITUTE

ASSOCIATION FOR RURAL
SOCIAL & MEALTH AFFAIRS

QUEENSLAND INSTITUTE OF
MEDICAL REBLARCH

URIVERSITY OF OKLANOMA

NATIONAL MEALTN INSTITUTE

ASSAYS FOR THE RAPID DETECTION OF GIARDIA LAMBLIA

DEVELOPMENT OF SIMPLE, ANTIGEN-SPECIFIC TESTS AS
TOOLS FOR CHAGAS' DISEASE

DEVELOPMENT OF ANTIGEN AND ANTIBODY IMMUNOASSAYS FOR THE
PARAINFLUENZA VIRUSES AND RESPIRATORY SYNCYVIAL VIRUS

A MINK AND FERRET MODEL FOR INTESTINAL DISEASE CAUSED
BY CAMPYLOBACTER JEJUNI

DNA HYBRIDIZATION IN STOOL BLOTS, WATER SAMPLES AND
WEANING FOODS FOR THE IDENTIFICATLON OF ENTEROTOXEGENIC
ESCHERICHIA COL!

ROUTINE DIAGNOSIS TO DETERMINE THE PREVALENCE AND STATUS
OF SALMONELLAE SPP., IN RURAL ANO URBAN DRINKENG WATER
SOURCES; OAIRY AND ODAIRY PRODUCTS; MEAT AND MEAT PRODUCTS;
POULTRY AND POULTRY PRODUCTS; AND CLINICAL DIARRHOEA
USING A SALMONELLA-SPECIFIC DNA PROBE

DEVELOPMENT OF AN ENZYME IMMUNOASSAY FOR THE RAPID DETECTION
OF PNEUMOCOCCAL € POLYSACCHARIDE

EVALUATION OF RAPID SEROLOGICAL DIAGNOSTIC METHODS FOR
BACTERIAL ACUTE LOWER RESPIRATORY INFECTIONS (ALRI) OF
CHILOREN IN DEVELOPING COUNYRIES

FIELD STUDIES OF A SYNTHNETIC DNA PROBE FOR PATHOGENIC
YERSINIA SPECIES

TESTING STOOLS FOR MULTIPLE ANTIGENS

OETECTION OF PLASMODIUM FALCIPARUM AND PLASMODIUM VIVAX
ANTIGENS USING MONOCLONAL ANTIBODIES

NEW APPROACHES TO PRODUCING MONOSPECIFIC REAGENTS AGAINST
MALARIAL PARASITE ANTIGENS

COMMUMITY HEALTH PROGRAMME FOR INDUSTRIAL POLLUTED AREA
DEVELOPMENT OF MALARIAL SERODIAGNOSTIC TESTS SUITABLE FOR
LARGE-SCALE FIELD USE

DIAGNOSIS OF MYCOBACTERIAL INFECTIONS BASED ON GAS-

CHROMOTOGRAPHIC ANALYSIS OF CEREBROSPINAL FLULD, SERUM,
OoR SPUTLN

ENTAMOEBA NISTOLYTICA AND AMERIASIS [N NORTH, CENTER AND SOUTH

RESUBMISS1ON REQUESTED
REJECTED

FUNDED

REJECTED

REJECTED

REJECTED

PUNDED

REJECTED

REJECTED

REJECTED
REJECTED

REJECTED

REJECTED

REJECTED

REJECTED

REJECTED



881200224

890100225

890100226

890300227
890600228

890600229

890600230
890800231

890800232

890800233

891200234

891200235

8912002356*

900100237+

900100238

PARKINSON AJ

LIM PL

OBERHELMAN R

KABBA 5B
ROBINSON i

CARLIN M

CABELLO F

WRIGHT J

VOLLER A

HOFFMAN A

BACHARACH U

GLASS R

FRANKEL G

HULL AE

SHOWDEN KJ

CARRILLO C

*Feasibility Studies

ARCVIC INVESTIGATIONS
LABORATORY

UNIVERSITY OF HONG KONG

JOKNS HOPKINS UMIVERSITY

COMMUNITY DEVELOPMENT COUNCIL
SAN JOSE STATE UNIVERSITY
NATIONAL BACTERIDLOGICAL
LABORATORY

NEW YORX MEDICAL COLLEGE

GULL FOURDATION FOR
MEDICAL RESEARCH

Z0OLOGICAL SOCIETY OF LONDON
UNIVERSITY OF WASHINGTON
HEBREW UNIVERSITY

EMORY UMEVERSITY

WELIZMANN INSTITUTE OF SCIENCE

NEW ENGLANO MEDICAL CENTER

HOSPITAL

LIVERPOOL SCHOOL OF TROPICAL

MEDICINE

UNIVERSIDAD PERUANA CAYETAND
HEREDIA

FROM PERU

FIELD APPLICABILITY OF POLYCLONAL ENZYME IMMUNOASSAY FOR
DETECTION OF RESPIRATORY VIRAL ANTIGEN

THE APPLICATION OF TUBE LATEX IMMUNOASSAYS TO THE DIAGNOSIE OF
TYPHOID FEVER

A CLINECAL FIELD TRIAL OF A NUCLEIC PROBE FOR THE DETECTION OFf
SHIGELLA INFECTIONS

RURAL SAMITATION RESEARCH: PHASE 111

FLUOROCHROME STAINING FOR THE RAPID DIAGNOSIS OF FECAL PROTOZOA
AND HELMINTHS

DEVELOPMENT OF A RAPID ANO SENSITIVE DETECTION ASSAY OF
SHIGELLA FLEXNER] ANTIGEN IN STOOL SAMPLES

DEVELOPMENT GF DIAGNOSTIC ASSAYS FOR TYPHOID FEVER
A MEMBRANE-BASED ASSAY FOR PNEUMOCOCCAL POLYSACCHARIDE

OEVELOPMENT OF MALARJA ANTIGEN ELISA

A NOVEL APPROACH TO A DIAGNOSTIC DIPSTICK

DEVELOPMENT OF A NEW DIAGNOSTIC METHOD FOR MALARIA USING
ANTIDODLES AND DNA PROBES TO PLASMODIAL ORMITHINE
DECARBOXYLASE

THE EPIDEMIOLOGEC IMPORTANCE OF NOVEL VIRAL AGENTS D1ARRHEA
DETECTION OF SALMONELLA TYPHI [N FECES AND BLOOD USING DNA
AMPLIFICATION

FIELD STUDY OF A COLONY BLOT ASSAY TO DETECT SKIGELLA ANO
SLT PRODUCING E. COLI

DIFFERENTIAL DIPSYICK FECAL ANYIGEM DETECTION TEST FOR TWO
PROTOZOANS

USE OF ONA PROBE FOR THE DETECTION OF CNRONIC CARRIERS
OF SALMOMELLA TYPHI

REJECTED

DEFERRED

FURDED

REJECTED
REJECTED

FUNDED

FUNDED
REJECTED

FUNDED

REJECTED

DEFERRED

PENDING REVIEW

PENDING REVIEW

PENDING REVIEW
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Diatech Subagreements by Disease Area

Date: 02/14/90

Number Institution
ARI/TB
850300047 Centers for Disesse Control
850700075 University of Kentucky Research Foundation
8461200143 Unfversity of Washington (Year I1)
880700087 Koninkli]k Instituut voor de Tropen (Yr 1)
860700124 Diomedical Research Foundation
850700095 Kinnesota Nining snd Manufacturing Company
860700075 University of Rochester
85070008% Research Foundation of SUNY
870500177 Case Western Reserve University (Year I1)
850700113 International Keaith Services
880400214 Centers for Dissase Control/Anchorage-¥Yr |11
850200210 Centers for Disease Control (Year 1)
oiarrhea/Typhoid
84605000463 Henry M. Jackson Foundation (Year [1)
841000158 stanford Univarsity Medical Center
850700143 University of Virginia (Year 11}
840700104 Dynamac Corporation
860700142 The Johns Wopkins University/DIID
840700134 Land O'Lakes
850700137 University of Maryland at Galtimore/CVO 11
8705600194 Mahidol Univarsity/Faculty of Medicine
870600191 Gertic Diagnoatics Corporation
861200184 University of Virginis Dept of Geog Medicine
870800202 Medical College of Pennsylvania
850300052 Covalent Technologies Corporation
840700009 Sero-lmmuno Diagnostics, Inc.
890100226 The Johne Hopkine University/DIM
850400230 New York Medical College
890600229 National Bacteriological Laboratory
Malaria
850300043 University of Marylend st Baltimore/CP
8560300049 institute of 2oology, Zoological Society
860500041 Professional Staff Assoclation {Yesr 11)
850700121 Georgetown Univeraity (Year 111)
840700133 University of Marylend at Baltimore/cvD |
861100160 uUniversity of 1liincis (Year 11)
870500180 Hehidol Univ/faculty of Yrop Med (Year i1)
890800232 The Zovloglcal Society of London
Othar
840900001 The Johns Hopkins University/Primery 1
861000153 Miani University (Year I1)
261100161 Queen Saovabhs Neworial imetitute/Primery 11
8460300051 The New York Blood Center
860400156 Artel, Inc.
870300149 University of virginia School of Medicine
860900002 University of Haryland- Subprimery

Pl

Anderson, Larry J.
Coonrod, J. Donald
Buchanan, Thomas M.
Kolk, Arend W.J.
Crawford, Jack T.
Milbrath, Dean §.
Retts, Robert
Apicalis, Michasl A.
Danisl, Thomas X,
Beal, Charles B.
Parkinson, Alan J.
Anderson, Larry J.

0’Brien, Alison D,
Schoolnik, Gary K.
Revdin, Jonathan I.
$ingh, Suraj 8.
Surek, C. Lyrme
finion, Steven 8.
Leving, Myron M.
Suttipant Sarascsbath
Sranduein, Harvey
Guerrant, Richard L.
Edlind, Thomes D.
Pappas, Nichael 6.
Kagen, Irving
Oberheiman, Richerd
Cabeilo, Felipe
Carlin, Nits

Kaper, James B.
Voller, Alfster
Martin, M. John
Taylor, Diane Wallace
Losoneky, Qenevieve A,
McLoughl in, Gerald
Savanat tharavani )
voller, Alister

Rose, Noel R.

Pacey, Gilbert E.
Supswst Chutivongee
Princa, Alfred M.
Curtis, Richard
Pearson, Richard .
Strickiaond, 4. Thomss

Title

Production and characterization of HAbs spainst perainfluenza
ELISA for the rapid disgnosis of influenze

Davalopment and testing of respants for M. tuberculosis
Development of flield assay for detection of M. tubsrculosis
Genatic probes for the detection of WN. tubercutosis
Advanced agglutination assay for 8. pneumoniase

Development of sn ELISA for repid diagnosis of influenza
Development of monoclonsl antibodies to pneumococcus
Practical tuberculosis ELISA

A sputum sempling method for tuberculonis diagnosis

Enzyme immunoassay for pnsumococcal C polysaccharide
Antigen and antibody ismuncassays for respiratory viruses

Colony-ELISA for detection in stool of E. coli

Detection of EPEC with the EPEC-specific carbohydrate receptor
Davelopment of a lectin-specific ELISA for amebimsis
Field-sultable ELISA for detecting salmonella vi entigen
Indium slide sasay for disgnosis of typhoid fever
Development of sssays for detection of 8. typhl

Prepacation of MAb for detection of enteropsthogenic E. coli
Development of Vi monoclonal sntibodies for typhoid fever
Disposable dispnostic device for E. coll enterotoxine
Studies of sispler methods of detection of fecal leukocytes
DMA probe for Glardia lamblis

Visual immuncassay for hepatitis 8 & cholera entero-toxin
Serologic detection of Giardia lamblis sntigen in stool
Clin. field trial of & nucleic acid probe for shigelin
Deveiopmunt of diagnostic sssays for typhold fever
Diagnostic sssay for the detection of shigells in stool

Evatuation of five probes for the diapnosis of malarie
ELISA for the measurement of plassa quinine Levels
Nonradicactive detection/P, vivax & P. felciparum in blood
Developsent of monocional antibody-based assay for malaris
Davelopment of ELISA for detection of P. falciparum
Detection of mslarias parasites using synthetic DNA probes
To-site ELISA for the detsction of P, falciparum antigen
Development of salaria sntigen ELISA

Provision of assistance to menegement/lsborstory resources
Development of dilution sensors for ORS solutions

Provision of assistance to ssnagement and sample collection
Development of 0. volwulus diegnostics for third world use
Development of & direct-resding hemoglobinometer

Repid dispnostic tests for detection of viscersl Leishmeniasis
Technical sssistance to DiaTech
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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 competent to perform the work planned.

The applicant institution must have adequate facilities, equipment,

and financial management resources.

s The project must have a high likelihood of achieving its stated goals
within the expressed time frame and budget.

s The budget must be appropriate to the tasks described.

GENERAL GUIDELINES

Individual reviewers are expected to review the criteria for recommenda-
tion and to read all proposals under consideration. The number of pro-
posals assigned to a given reviewer will vary, depending on the number
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 may be found. Re-
viewers will not circulate proposals to other colleagues for comment
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 recom-
mendation. Deficiencies, ambiguities, and needed clarifications in
individual proposals should be addressed. This summary document 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 informa-
tion, if any, is needed to make a final recommendation. 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 REVIEMW

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. [f the reviews
of a given proposal are markedly discordant, the Technical Director may,



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 recommendation, prior to any award being
made, for appropriateness of the reviewers’ assessments and for
relevance to DiaTech’s goals. Proposals which were judged unacceptable
by the reviewers will not be forwarded to the TAG. DfiaTech staff will
coordinate review of all proposals received and will furnish a written
summary of the reviewers’ comments to the applicant, but reviewers’
names 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.1.D. before funding is awarded.

Jwb
MT00098V
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ARI/TB
RY J. ANDER f i rol

Hierholzer JC, Bingham PG, Coombs RA, Johansson KH, Anderson LJ, Halonen
PE. Comparison of monoclonal antibody time-resolved fiuoroillunoassay with
monoclonal antibody capture-biotinylated detector enzyme immunoassay for
respiratory syncytial virus and parainfluenza virus antigen detection.
Journal of Clinical Microbiology 27:1243-1249 (1989).

J. A versi f Ken

Coonrod JD, Karathanasis P, Betts RF, Donofrio JC. Enzyng-]inked
immunosorbent assay of core antigens for clinical diagnosis of influenza.
Journal of Medical Virology 25:399-409 (1988).

JACK T. CRAWFORD, Veter A i i ical

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

S M C We

Ferguson LE, Daniel TM. Comparison of Mycobacterium gu@ertulosis antigens
5 and 6 for ELISA serodiagnosis of tuberculosis. (Clinical Research,
Abstract submitted 1989).

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

Daniel TM, Ferguson LE, Sanson AJ. Evaluation of Mycobacterium
tuberculosis antigen 6 for use in enzyme-1inked immunosorbent assay for the
serodiagnosis of tuberculosis. Abstract in American Review of Respiratory
Diseases 139:A394 (1989).

Wallis RS, Alde SiM, Havliir DV, Amir-Tahmasseb M, Daniel TM, E]!ner JJ.
Identification of potentially protective antigens of Mycobacterium
tuberculosis using human monoclonal antibodies derived from pleural fluid
lymphocytes. Abstract in Clinical Research 37:567A (1989).

Havlir D, Wallis R, Boom WH, Chervenak K, Daniel T, Ellner JJ. In vigrn
blastogenic response to native and recombinant antigens of Nycobacterium
tuberculosis. (Clinical Research, Abstract submitted 1989)

Salata RA, Sanson AJ, Malhotra [J, Phillips NB, Harbue M, Daniel T!.
Purification and epitope characterization of the 30,900 dalton native
antigen of Mycobacterium tuberculosis. {In preparation 1990)

Sada ED, Ferguson LE, Daniel TM. An enzyme-linked imsunoabsorbent assay
(ELISA) for the serodiagnosis of tuberculosis using a 30,000 dalton native
antigen of Mycobacterium tuberculosis. (In preparation 1990)



DiaTech-sponsored Publications
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AR H., K Koninkli i i v Tropen

Verstijnen CPHJ, Kuijper S, Schéningh R, Bruins JJM, van Ketel R, Groothuis
DG, Kolk AHJ. Identification of Mycobacterium tuberculosis with monoclonal
antibodies. In: The XII International Congress for Tropical Nedicine and
Malaria; 18-23 September 1988, Amsterdam: Excerpta Medica (International
Congress Series 810) (1988).

Verstijnen CPHJ, Schdningh R, Kuijper S, Bruins J, van Ketel RJ, Groothuis
DG, Kolk AHJ. Rapid identification of Nycobacterium tuberculosis with a
panel of monoclonal antibodies in western blot and in immunofluorescence.
(Research in Microbiology, Accepted for publication 1989)

Schéningh R, Verstijnen CPHJ, Kuijper S, Kolk, AH). Enzywme immunoassay for
the identification of heat killed mycobacteria belonging to the
Mycobacterium tuberculosis and the Mycobacterium avium complex derived from
early cultures. (Journal of Clinical Microbiology, Submitted for
publication 1989)

Verstijnen CPHJ, Schuitema ARJ, van Embden JOA, Kolk AHJ, Thole JER,
Hermans PWM. Specific detection of M. tuberculosis by polymerase chain
reaction. Poster presentation, Symposium of The Molecular Biology of
Mycobacteria, September 1989, University of Surrey, U.K.

Schdoningh R, Verstijnen CPHJ, Kuijper S, Kolk AHJ. Identification and
detection of N. tuberculosis in early cultures or sputum by monoclonal
antibodies. Abstract poster, International Symposium of the Dutch Society
of Immunology, 14-16 December 1989, The Hague.

Hermans P, Schuitema ARJ, van Scolingen D, Verstijnen CPHJ, Bik EM, Thole
JER, Kolk AHJ, van Embden JDA. Specific detection of N. tuberculosis
complex strains by polymerase chain reaction. (Journal of Clinical
Microbiology, Submitted for publication 1989)

Verstijnen K, Kuijper S, Schéningh R, Bruins J, van Ketel R, Groothuis D,
Kotk AHJ. Identification of M. tuberculosis with monoclonal antibodies.
(Submitted for publication 1989)

ALAN J. PARKINSON, Centers for Djsease Control

Parkinson AJ, Davidson M, Rabiego M. Enzyme immunoassay for the detection
of pneumococcal C polysaccharide in sputum of patients with presumptive
pneumococcal pneumonia. Abstract, 28th Interscience Conference on
Antimicrobial Agents and Chemotherapy, 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 Antimicrobiol
Agents and Chemotherapy, September 17-20, 1989, Houston, TX.
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Parkinson AJ, Davidson M, Campbell J, Facklam R, Rabiego M. Enzyme
immunoassay for the detection of pneumococcal C polysaccharide in sputum of
patients with presumptive pneumococcal pneumonia. (Journal of Clinical
Microbiology, In preparation 1989)

DIARRHEA/TYPHOID

j nnsyl

Edlind TD, Sharetzsky C, Cha ME. Ribosomal RNA of the primitive eukaryote
Giardia lamblia: Large subunit domain I and potential processing signals.
(Submitted for publication 1989)

A N ? N, Unif i i . f h ien

Perera LP, Marques LRM, O’Brien AD. Isolation and characterization of
monoclonal antibodies to shiga-like toxin II of enterohemorrhagic
Escherichia coli and use of the monoclonal antibodies in a colony enzyme-
linke? immunosorbent assay. Journal of Clinical Microbiology 26:2127-31
(1988).

Weinstein DL, Jackson MP, Samuel JE, Holmes RK, 0’Brien AD. Cloning and
sequencing of a shiga-like toxin type II variant from 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 Il
variant, and ricin are all single-site RNA N-glycosidases of 28 S RNA when
microinjected into xenmopus ocytes. Journal of Biological Chemistry
264:596-601 (1989).

JONATHAN 1. RAVDIN, Universi fv

Ravdin JI, Jackson TF, Petri WA, Murphy CF, Ungar BL, Gathiram V,
Skilogiannis J, Simjee AE. Association of serum anti-adherence lectin
antibodies with invasive amebiases and asymptomatic infection with
pathogenic Entamoeba histolytica. (Journal of Infectious Diseases,
Submitted for publication 1989)

Ravdin JI, Jackson TF, Petri WA, Murphy CF, Ungar BL, Gathiram V,
Skilogiannis J, Simjee AE. Serum anti-adherence lectin antibodies as a
marker of invasive amebiasis and asymptomatic pathogenic Entamoeba
histolytica infection. (New England Journal of Nedicine, Submitted for
publication 1989)
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MALARIA
W. JOHN MAR iver f

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

Shibata D, Forrester K, Martin WJ, Arnheim N, Perucho M. Most human
carcinomas of the exocrine pancreas contain mutant c-K-ras genes. Cell
53:549-54 (1988). (Hard Copy Requested)

Shibata D, Fu Y, Gupta J, Shah K, Arnheim N, Martin WJ. The detection of
human papillomavirus in normal and dysplastic tissue by the polymerase
chain reaction. Lab Investigation 59:555 (1988). (Hard Copy Requested)

Shibata D, Appleman M, Causey D, Leedom J, Martin WJ, Arnheim 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 human papilloma virus in
paraffin-embedded tissue using the polymerase chain reaction. Journal of
Experimental Nedicine 167:225-30 (1988).

Kiyabu M, Shibata D, Arnheim N, Martin WJ, Fitzgibbons P. Detection of
human papillomavirus in formalin-fixed invasive squamous carcinomas using
the polymerase chain reaction. Awerican Journal of Surgical Pathology 12:
221-24 (1989). (Hard Copy Requested)

McDonnell JM, Mayr A, Martin WJ. DNA of human papiilloma 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: polymerase chain
reaction. United States and Canadian Academy of Pathology, Inc. Short
Course #47, 1989.

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

Shibata DK, Arnheim N, Martin WJ. Oetection of Plasmodium vivax gnd
Plasmodium falciparum using the polymerase chain reaction. (Submitted for
publication 1989)

GERALD L. MCLAUGHLIN. University of Illinois

McLaughlin GL, Deloron P, Huong AY, Sezibera C, Calqbell GH: DNA
Hybridization for Assessment of response of Plasmodium falciparum to
chloroquine therapy. Journal of Clinical Microbiology 26:1704-7 (1988).
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Marich JE, Ruth JL, Whetstone CJTF, Collins WE, MclLaughlin GL. Specific,
nonisotopic detection of Plasmodium falciparum in blood smears using
enzyme-linked DNA. Abstract, 37th Meeting of the American Society of
Tropical Medicine and Hygiene, Washington, D.C. (1988).

Lanar, DE, McLaughlin GL, Wirth DP, Barker RJ, Zolg JW, Chulay JD.
Comparison of thick films, in vitro culture and DNA hybridization probes
for detecting Plasmodium falciparum malaria. American Journal of Tropical
Nedicine and Hygiene 40:3-6 (1989).

McLaughlin, GL. Use of synthetic DNA oligomers to analyze the repetitive
DNA families of Plasmodium falciparum. Abstract, 38th Meeting of the
American Society of Tropical Medicine and Hygiene. Honolulu, HI (1989).

McLaughlin GL, Decrind C, Dayal-Drager R, Subramanian S, King H, Greenwood
BM. Evaluation of a prototype assay for falciparum malaria detection in
The Gambia. (In preparation 1989)

Marich JE, Ruth JL, McLaughlin GL. Microscopic detection of Plas.qdiul
falciparum using enzyme-linked synthetic DNA probes. {In preparation 1989)

MclLaughlin GL, Decrind C, Dayal-Drager R, Hassan-King M, Subramanian S,
Greenwood BM. Evaluation of a rapid, nonisotopic DNA hybridization method
for falciparum malaria diagnosis in The Gambia. (In preparation 1989)

AVANAT THARAVAN Mahi Universi

Srisin K, Savanat T, Ratanaporn X, Chutrudee V, Danai B. Two-site
immunoradiometric assay for detection of Plasmodium falciparum antigen in
blood using monoclonal and polyclonal antibodies. Journal of Clinical
Microbiology 25:1467-71 (1987).

Savanat T. Competitive antibody-binding inhibition ELISA for detection of
Plasmodium falciparum antigen. Presented at The Third Conference on
Malaria Research, October 19, 1989, Chieng Mai, Thailand.

Savanat T. Development of an ELISA for detection of Plasmodium falcipafun
in whole blood. (Southeast Asian Journal of Tropical Nedicine and Public
Health, Submitted for publication 1989)

DIANE W. TAYLOR, Georgetown University

Taylor OM, Parra M, Evans CB, Quakyi IA, Howard RJ. Use of a monoclonal
antibody “"antigen capture® assay for the diagnosis of malaria. Abstract,
3rd International Conference on Malaria and Babesiosis, Annecy, France
(1987).

Parra ME, Taylor DM. Presence of histidine rich protein 2 (Pf HRP-Z)_in
the sera of people infected with Plasmodium falciparum. Poster, American
Society of Tropical Medicine and Hygiene, Honolulu, HI (1989).

®
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Rodriguez-del Valle M, Taylor DW. Identification of malarial antigens in
the urine of individuals with Plasmodium falciparum infections. Poster,
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HUMAN IMMUNODEFICIENCY VIRUS
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Manm Yemo Hospizal, Kinshasa, Zaire. The sensitivicy of
the sssays, based an 214 speciznens positive by wessem blot,
ranged from 84-6% w 99-1%. The specificity, based on
3664 sampics negative by enzyme-linked irmsamosorbent
assay (ELISA) or westem blor, ranged from 92-7% w
mﬁ%lhuradasmdud:umtwr

about test mwerpremmion ocourred in
1-2-8-3% of the specimens. There was no correlstion
between assay pe:fum :nd asavy  principle
(aggiutination or doc i OF aMigen souTCe
(viral lysste or recombinmw). Asays such as these can be
readily implemented in 2 developing coumary transfusion
ommtre, where blood screening by ELISA is not practicable.
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Intredaction

TRANSFUSION-ASSOCIATED tamemyssion of hussen
immanodeficiency virus (HIV) remamns & severe problems in
many developmng countries even though it is the mos readily

mode of HIV mansnission. In many oenoesl
African countnes, blood banking is nox sechmically or
econorrucally fessible so the ame berwesn donetion and
ransfusion is short. Yet in these coumres the demand for
biood is often grest and the seroprevalence of HIV infection
md:epn:nlpopuhmuh.h."'!‘omm
screening of blood for HIV in developmng commtries
effectively, simpie and inexpensve smays we needed, which
give relisble results i less ome dum the conventions)
method of enzyme-linked smanunosorbers assey (ELISA).
meet one or more of these crimeria *® When some of these
sseeys were cvshmsed on African blood specimens,
performunce ranged from poor® w0 exosliens ** However,
diferences in size of the popuistion ssmpled and i method
among the various studies (cg, fresh or frosen specimens,
blinding) make these revalrs difficak w compare. We
therefore undiersock a stady 0 evalusae the performances of
five rapid, qualicative screening sways on fresh seram
samples colleceed from 4000 prospective blood donors in
nserpreted the sammys.

Metheds
Samples
Smuﬂmdﬁuﬂm&dm-m
of s bioad dorsstion scremning progremme st Masrm Yoo (3090)

muﬁnmmmux—n-.hm-h.



TABLE —COMPARISON OF ASIAY RESUL TS WITH WESTERN BLOT
EVALUATION OF INITIAL TEST ONLY
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TARLE II—-RESULTS OF RETEST ING OF MASTER VIAL SFRCIMENS
THAT WERE ORIGERALLY DESCORDANT
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(HIV-specific bands were not reproducibly as )rong aa the
weak positive control). The vast mayoricy of the samples
exchided becmmse of incomplere data were concordmntly
negaive in the assays for which deta were availsbie.
‘Therefore, specificity values would have improved, albeit
only very slightdy, for all the ssaxys had these sampiles been
included. No one sssay would have been been affected more
than snother. Of the rensining 3878 sampies, 214 were
puositive by weseern biot (5-5% prevaience). None of the 400
iniislly negative samples on which western blots were done
was positive.

Table 1 compares the initial test results of the five rapid
assays and the Wellcome ELTSA reistive to the western blot
result. The number of positive samples (true-positives)
correctly identified ranged from 181 w 212; 211 were
positive by ELISA. The mumber of iitially reactive
specimens which were not positive by western blot (false-
positives) ranged from 44 to 267, with 71 initially reactive by
ELISA. There was linle dissgreemnent among readers sbout
the mterpremstion of s given test result, but variability was
lesst wich the Du Pont sssey (1-2%) and greseest with the
UCD asmy (8-3%); both of these are colour endpoint asseys.

If repestably reactive results are considered (tabie 11), the
manber of true-positives rangexd from 165 w 208, with 205

*Ounly deowninn sampis were svumed o Yo st vobt. The
recsicuisted wemuvity snd speniiory ssmme Yt the e vals ot
renesed would hove been concessines wuth e pstinbrapast sumshs elmined
on dar slapass.

by ELISA. The number of repeambly reactive falee-
positive sumpics ranged from 14 w0 76, with 16 repastably
renctive by ELISA.

were resested on the reference alicraots thee had been ssored
frozen. These specimens were relabelied with random codies
30 thet they oould not be identified when inchaded in o
daily meming regimen. For sl ssmgs e oombers of
false-positive ad false-negative smpics were lower on
revesting (tabie 111). The percernage disagreesaens bevween
inivial or repest sew results and referemce resalts for posizive
discordents wes twice s large for the Cambridge, Saick, snd
UCD awmys s for the Du Poxx and Fujiscbio sssys,
wheress for negative discordenss & wes ™o (Camlbwidge,
UCD) w five (Fujircbio) times as lacge for some of the assays
s for the Du Pont aspmy.

Anay Charecseristics and Base of Une

The rapici ssswys evalossed in dins study sheesd verions
charscaeristics which malke them suissble for we n
developing counries. All five gave a vinal endpoins within
2 h Electrcally powered mstyuments were not fequaised 10
CHITY i Or EWcipret any smey, although o Slossnesed
magnifying lens and 3 rotesor sre reconmmended by the
menufacnurer for use with the Cambridige assny and were
used for all bux the first 350 specimens in this soudy. Ther

TABLE IV—CRARACTERISTICS OF FIVE RAPID ASSAYS FOR ANTISODARS TO IV
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The availebility of wechnologically spproprsee screenmng
300ys presenes local health care systems with many opoons
from which w0 choose on the basis of the financial. logistic,
and wchoical recaurernenss of the siteis) where screening
will be conducted. [nternanonal agencies such ss the World
Heslth Organimtion Global Programme on AID'S can play
an important role, by using data ke those collected in this
study w guide developing countries in their decisions.
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Recent studies have shown that rapid. instrument-free sesays for the detection of amtibedy %0 human
immunedeficiency virus (HIV) cam be as sensitive anid specific a3 enzyme-linked imammeserbent aamny (ELISA)
for screening of denated bisod in developing comuries. Currently, however. specimans which st pasitive on
a xcreeming assay must still be confirmeed by Wastern blet {inumuneblet). 2 methed which is nat feasible in mest
develaping-cosntry laborateries. We examined whether a iesting hievarchy which utiiizes neither conventional
ELISA nor Western bist can be reliably used for screening snd confirmation of HIV infection im » high-risk
popuintien. in s retrospective analysis of 3.878 specimens which were screened for antibady 0 HIV n
Kinshasa. Zsice. we obstrved that a testing hiermrvhy consisting of duplicase HIVCHEK Yz
fellowed by duplicste Seredis-HIV confirmstory assays resulied in corvect confirmation of all ELISA- and
Western biot-positive specimens. We contiude that such a testing hierarchy cam preduce highly accaraie resulta

for idemtification of

positive specionens in rostine HIV testing snd provides a practical alteymative

conventional metheds of HIV screening snd confivmeation.

Transfusion of unscreened blood continues to be an im-
portant route of transmission of human immunodeficicacy
virus (HIV) in many developing countries (3. 7). Recently, a
aumber of instrumem-free assays 10 detect the presence of
antibody 1o HIV have been described. allowing minimally
trained laboratory staff to rapidly and accurately screen
donated blood prior to transfusion (1. 5-7. 9: P. K. Chun.
E. C. Ajbent. R. L. Cybulski. and J. P. Galvin. Abstr. Int.
Symp. African AIDS. 1987). As with enzyme-linked im-
munosorbent assay {ELISA) methods. however, specimens
which test positive on such assays must still be confirmed by
the ume-consuming. costly. and highly technique-dependent
method of Western bloiting (immunoblottng).

We have recemly shown that rapid. instrument-free as-
says can replace the ELISA as the primary method of blood
screening for HIV in a developing country (6). For five such
assays in our study. senasitivity ranged from 77.1 to 97.2%
and specificity ranged from 97.9 to 99.6% compared with
Western blot results. Two of the assays compared favorably
with a conventional ELISA method which in our study
yiclded a sensitivity of 95.8% and a specificity of 99.6%. In
the present paper. we analyze the data of that study from the
perspective of using one rapid. instrument-free H1V screen-
ing assay to confirm the results of another and demonstrate
that not only the conventional ELISA but aiso the Western

* Correspondimg author.

* Present address: Comell University Medical School. New
York. NY 10021,

1 Presemt address: National Institute of Occupstionad Safety and
Heahh. Morgantiown. WV 26305.
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biot can be eliminated in developing-coumtyy traasfesion
centers.

MATERIALS AND METHODS

Serum and cellection of specimens. Scrom was coliecied
from 4.000 blood donors berween November 1967 and May
1988 as part of a blood donation screening program at Mama
Yemo (n = 3.090) and Ngaliema 1# = 910) hospuals in
Kinshasa. Zaire. Specimens were assigned randomly gener-
ated code numbers when they were obtaned and were tested
within 36 h of donston. When retestng or Western blotting
was performed. specamens were held for as long as 1 week st
4°C without added preservatives. Six screesing assays from
differemt manufacturers. inclading a competitive microdils-
tion ELI1SA method. were performed om each specimen. All
initially positive specimens as well as cvery testh negative
specimen were subjected to Western blot for confirmation.
The two rapid. instnunem-free assays which compared most
favorably with ELISA are considered in this analysis.

Laberstery methedds. Scrodia-HIV (Fujirebio Inc.. Tokyo,
Japan) is a gelatin particle aggiutination assay which uses &
purified lysate of HIV type 1 (HIV-1)infected celis as
antigen (9). A 25-pl portion of a test specamen was dilused
1:4 in microdilution well 1 and serially dikmed twolold
through microdilution wells 2 and 3. Serum in well 2 was
mixed with unsensitized (negative-control) particles and
serum in well 3 was mixed with HiV-1-seasitived particies
by using disposable . The settling pattern was
obmvedafmaz-hmcuhnmumhunm

HIVCHEK (E. 1. du Pont de Nemows & Co., inc..
Wiimington. Del.) is a second-generation mssumofitration
assay which uses a recombinant HIV-1 eavelope protein as
antigen (Chun et al.. abstract). One drop of undied serom
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ing assay and Serodia-HIV was used as the confirmatory
assay (Table 1) six of these. all from the indeterminate
catlegory. were true positives as judged by Western blot.
When Serodia-HIV was used for screening and HIVCHEK
was used for confirmation. there were 72 repeatably reactive
specimens which could not be confirmed, S of which were
true positives by Western biot. Unless demonsirated other-
wise. these unconfirmed specimens would have to be sub-
;ecwdtoaddmunlconﬁmmtm such as Western

Weumexamedlnwmyofdmemmmspm
which could not be confirmed as positive were repeatably
negative on the rapid confirmatory assay yet Western blot
positive. For the combination of HIVCHEK screening and
Serodia-HIV confirmation. there were no such specimens,
while for the inverse combination. only one was found
{Table 1). Thus. had HIVCHEK been used in duplicate as
the screening assay and Serodia-HIV been used in duplicate
as the confirmatory assay on this sample population. no true
positives wouid have been missed because of incomrect
confirmatory test results. If the inverse combination had
been used, however. only one true positive specimen would
have been missed. Thus. for this category (11 for HIVCHEK
screening plus Serodia-HIV confirmation and 62 for Serodia-
HIV screening pius HIVCHEK confirmation}, an argument
may be made that no further testing of these samples is
warranted.

There were a few initially positive specimens which were
negative on the first confirmatory test and positive on the
repeat test or vice versa. Nine specimens fell into this
indeterminate category when
were used to screen and duplicate Serodia-HIV assays were
used for confirmation (Table 1). With the inverse combina-
tion of Serodia-HIV screening and HIVCHEK coufirmation.,
there were 10 indetcrminate specimens from a total of 3.878
specmmens. Six of the 9 specimens in the former category and
Sdthelﬂsmmunhtmawprymwm
biot positive. This result indicates that all indeterminate
specimens should be biotted.

Specificihy of the dunt rapid sessy system. We then asked
how many specimens were repeamably positive on the
screenimg assay and repeatably postive on the confirmatory
assay and yet were Western biot negative. No faise-positives
were found. regardiess of which assay was used for screen-
ing and which was used for confirmation (Table 1).

DISCUSSION
Admdmumddomzdhhodfum

forbhodmmuecounmuoﬁeammdmm
of HIV infection in the general population can be significant.
making transfusion an important romte of transmission {2).

The availability of rapid. instrument-free assays for the
detection of antibody to HTV may facilitate blood screening.
provided that the assays are priced affordably and can be
used reliably by minimally trained laborstory staff. We and
others have evaluated a variety of these assays under & range
of laboratory setiings and found that under many conditions,
performance as good as or better than that of conventionai
ELISA can be obtained (1. 4. 6, 8; L. Ndongala. J. Rowland,
H. Francis. M. P. Duma. M. Kasali, and T. C. Quinn. Abstr.
Iird Int. Conf. AIDS. i:166, 1987).

While a single or repeatably positive result on a rapid.

DUAL RAPID ASSAY SYSTEM FOR HIV-1 L

instrument-free assay may be sullicicat to justify climinsting
a unit of blood from the supply. additional confirmesory
lmnmim-emb_emdm

nately. WmmbmuMquarm
basis in developing countries. simce it is costly, poorly
standardized. and highly techmique depeadent. The avail-
ability of commercial Western blot kits can be expected 10
do little 10 make this techmque more accessible. as the kits
are too expensive for roumtine use i the majority of devel-
With this in mind, we subjected the data from owr com-
parative evaluation of five rapid assay kits in Kinshasa.
Zaire. 1o reanalysis from the perspective of using one rapad
assay to confirm the results of another. Specifically, we
wanted to know if a testing hierarchy which included aeither
cmmndEUSAmehuMmdn-o

pomblecmoftheﬁnmysm-w
original study. we report here data for only one possible
hicrarchy using only onc possible parwise combisation of
assays.
Hadmbeeascwmdambymthe

biot as the ““gold standasd.” The inverse combination {Se-
have incorrectly identified only a single specamen. It should
be noted that this testing hievarchy differs from that ew-
ployed by blood banks in the United States. not caly with
respect to the testing method but with respect 0 two other
imporant variables as well. First. we assomed that the
confirmatory assay would be performed in duplicmse.
whereas in standard blood-banking practices only a singic
confirmatory assay is routinely done. Second. both screen-
ing assays were performed on the same specianes sample
rather than on a fresh specimen. as is standard Unised States
blood bank procedure. Therefore. an ervor in sample idents-
fication during screening couid have been propagated. We
recommend that a fresh porton of specamen be wsed for
retesting wheaever a specunen gives aa inilinl positive
result.

mmdmﬁmumﬂapﬂk

additional specimen drawn at a later date in order to confirm
the serological statys of the donor and 10 counsel that dosor
appropriately. To be maximally effective. the confirmatory
myebme-shuidrmhma_uofm
specimens. Both HIVCHEK and Serodia-HIV secm well
suited as confirmatory assays. since their use resulted ia
identification of only 9 and 10 specimens. respectively, ss
indeteyminate. This number may have public health rammil-
cations as well. since in many developing countrics ensiving
individual patient follow-up is difficait.
mvcutxms«mmmwbym
principle as well as source of antigen. is am
immunofiitration assay which moorporates a recombimant

od
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