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PROGRESS REPORT OF THE MACROFIL CHEMOTHERAPY PROJECT FOR 1992

I. EXECUTIVE SUMMARY

l.l. A laboratory network to test novel compounds, and carry out preclinical and clinical
development of those compounds showing macrofilaricidal activity, is now established, and should
ensure rapid development of potential drugs identified by the project.

1.2. The current status of potential macrofilaricides is summarised. Ctinical information on
Amocarzine (CGP 6140) is being collated for possible registration in Switzerland. CGI I8041 will
proceed to Phase I clinical trials if toxicological data is acceptable, and UMF 078 is about to enter
preclinical deve[opment.

1.3. The revision of the scientific programme and workplan of the Macrofil Project, in line
with the recommendations of the Expert Advisory Committee (EAC) at its twelfth session'is
summarised.

1.4. As requested by EACI2 and the Joint Programme Committee (JPC) at its twelfth session
in 1991, the Macrofil Project, in consultation with Director, OCP and CSA, has considered the
additional costs of expanding the Macrofil Project to increase the chances of introducing a
macrofilaricide within the Fourth Financial Phase, 1992-97. A total sum for the Phase of
US$22 million would be required for the revised programme of work; $8 million (or 60%) greater
than that originally agreed by JPC. OCP seeks a commitment from JPC to support this expanded
programme of research and development, if potential macrofilaricidal drugs are identified.

1.5. The possibility that ivermectin resistance may occur in onchocerciasis, and the work of the
Macrofil Project in seeking assays to detect any such resistance, are briefly described.

2. CURRENT OPERATIONS OF THE MACROFIL PROJECT

2.1. Preclinlcaldevelopmentnetwork

An increasing number of test compounds of varied chemical structure are being obtained
for testing; selected either to act against targets identified in adult filarial worms, or empirically
from other biological areas, e.g., anthelmintic, antitumour, insecticides. Macrofil now hasin place
laboratories for all essential efficacy screening for onchocerciasis and lymphatic filariasis.
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With the assistance of members of the Macrofil Steering Committee, academic and smdl
commercial laboratories have been identified to carry out preclinical work to standards acceptablc
to international regulatory authorities. This includes such work as chemical assays, resynthesis,
formulation, toxicology, histopathology, drug assay, drug metabolism, pharmacokinetics, etc.

Clinical centres are available for Phase II-III clinical trials compounds proven safe by preclinical
studies.

Thus, there presently is in place an effective programme for drug discovery and development
within OCP, and it is essential to maximize the chance of success by seeking as many candidate
drugs as possible.

2.2. Macrofilaricides currently under development

2.2.1. Amocarzine (CGP 6140) from Ciba-Geigy. A summary of the clinical efficacy and
tolerability of the macrofilaricidal drug Amocarzine (CGP 6140) on onchocerciasis has becn
published in the form of a supplement to the journal Tropical Medicine and Parasitology (Yol. 43,
Part 3, Supplement. 157-318; l99l). The data from these clinical trials in Latin America (carriod
out by Ciba-Geigy), and in West Africa (by OCT), are currently being collated and analyzed by
Ciba-Geigy statisticians, prior to their submission to the Swiss Regulatory Authority (IKS). The
company and Macrofil are collaborating fully on this submission. A protocol for further clinical
trials of Amocarzine in West Africa has been prepared, and such trials will be carried out as soon
as the Macrofil, and WHO ethical committees are satisfied that the compound rDay be safely
administered, and the optimal dose regimen is established. It is hoped the regulatoty submission
by Ciba-Geigy will take place, as planned, during 1992.

2.2.2. CGI 18041 from Ciba-Geigy. Ciba-Geigy have almost completed the essential toxicological
studies on CGI 18041, and final reports are anticipated in August 1992. Preliminary information
from the company indicated that observed toxicity in animals is similar to that seen with
cGP 6140.

Efficacy studies carried out by Macrofil laboratories have indicated that single oral doses of
CGI 18041 are completely macrofilaricidal against model animal infections of both onchocerciasls
and lymphatic filariasis in rodent, primates and cattle. Pharmacbkinetic studies and drug
metabolism studies have been initiated in collaboration with the company, as extensive metabolisur
of the parent compound occurs.

If an acceptable therapeutic ratio is possible then Phase I clinical studies in man will be initiated
as soon as possible. Ciba Geigy have indicated that such a decision can be rnade later in 1992, and
suitable tablet formulations of the drug are being prepared.

2.2.3. UMF 078/289 fom the University of Michigan. This benzimidazole derivative has
previously shown good macrofilaricidal activity against Brusia oahanei in dogs, both by the
intramuscular route (UMF 078) or orally (UMF 289). Recent tests with the hydrochloride salt
(UMF 289) given by the oral route, have shown that individual beagle dogs can suffer seizures
and death following doses of 200 mg/kg and above. This severe toxicity (susceptibility to seizure
is a hereditary trait in beagle dogs) may be due to increased oral bioavailibility of the water-
soluble hydrochloride salt, or anaphylactic shock due to low FH of the acidic salt on release fron
the capsule formulation. Further trials in dogs, primates and cattle will therefore await
formulation studies for presentation by both the oral and intramuscular routes, and of results from
pharmacokinetic study in dogs to determine comparative bioavailability of the parent drug and
its salt following oral dosing. A further 0.5 kg of UMF 078 has been synthesized for these studies.

Both the chemical structure and route of synthesis of UMF 078 are novel, and Macrofil has
collaborated with the University of Michigan to file US patents in May 1992. Patents to cover
countries of manufacture and of use will be filed in the near future.
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Macrofil, in collaboration with the Product Development Unit (PDU) of TDR will now approach
a possible partner in the pharmaceutical industry to discuss joint development of the compound.
Depending upon the results of these discussions, PDU will assist in drawing up a development
plan, hopefully with an industrial partner, but otherwise as a joint OCP/TDR development.
Clinical trials of UMF 078 are not anticipated before 1993.

3. REVISED SCIENTIFIC PROGRAMME FOR MACROFIL

3.1. Background

The Expert Advisory Committee (EAC), at its twelfth session in June 1991, recommended
that Director OCP should "give priority to OCT's financial needs in l99l should savings be made
in other OCP areas, particularly
as the Donor community had emphasized flexibility in its financial requirements'. The CSA
discussed these suggestions at its 5lst meeting in December 1991, and advised that the
OCT/Macrofil Project should revise its scientific programme in line with EAC's
recommendations, which in essence were:

- Expand the compound screening programme.
- Commission chemical resynthesis at an earlier stage.
- Undertake synchronous, as opposed to sequential, preclinical testing.
- Support more work directed at biochemical targets.
- Involve more clinical trials centres once a drug was identified from preclinical studies.

Progress in the introduction of these activities are given below.

3.2. Expand the compound screening programme

The objective is to increase the number of compounds tested three-four fold, mainly by
putting in place legal agreements with pharmaceutical companies, but also by searching
commercial chemical libraries for analogues of active antifilarial compounds. Four additional
agreements with companies have been set up in the past year. Existing screening laboratories can
probably handle the increasing number of compounds; perhaps requiring some additional technical
assistance. A Scientific lVorking Group meeting on compound supply, anti-filarial screening and
preclinical development was held in July 1992, and as a result the rebommended screening and
development pathways for macrofilaricides have been revised and simplified. A second centre for
testingdrugsagainstcattleonchocercahasbeensetupinCameroon,using@gi,
another nodule forming species, and thus will allow screening at the tertiary level. Laboratories
are also being sought to use in vitro cultures of lymphatic filariae for drug screening of
compounds available only in small quantities.

Major efforts are being made at present to set up the infrastructure to handle and store the
compounds themselves, and to set up a computerized data base to handle associated chemical and
biological information generated by the screening programme.

3.3. Resynthesis of active compounds

Transfer of testing to the dog and cattle increases greatly the requirements for quantities
of drug (25-l00 grams). One university laboratory is presently supported for resynthesis work in
rodents, but for dogs and cattle a large-scale commercial laboratory is required, and a suitable
company has been identified where work can be initiated immediately.

lVith the establishment of a second cattle screening centre, many more lead compounds from
primary and secondary screening will be synthesised in sufficient quantities for such assays against
Onchocerca species.
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3.4. Preclinical pharmacology end toxlcology

Again, a combination of academic, government and commercial laboratories has pmved
suiable for preclinical work, using contracts for 'performance of work" rather than rescarch
contracts. Such preclinical work is being initiated on any compound showing full macrofilarial
activity in the animal screening tests.

3.5. Reserrch to ldentify chemotherapeutlc targets

An increasing number of research proposals were received following a Scientific Working
Group meeting in l99l to discuss novel drug targets in filariae, but the majority of these naere
rejected ar not being sufficiently focussed on practical drug development. At the present time,
a special effort is being made to attract proposals from scientists working on the free-living
nematode model Caenorhabditis eleeans. The information available on its genome and function
make it an important resource for molecular biology particularly for those working on other
nematodes such as Onchocerca.

Contact is also being maintained with those laboratories in the pharmaceutical industry who are
involved in drug development of anthelmintics for the veterinary field.

3.6. Addttional clinical trials centres

Early in, 1992 a site visit was made to Enugu Hospital, Nigeria, where there is an active
onchocerciasis research group. Investigators based in the Department of Pharmacology, University
of Nigeria, at Enugu have offered to carry out clinical trials on potential macrofilaricides, and can
also undertake any associated pharmacokinetic studies.

Discussions have also been held with the Centre Pasteur du Cameroun, Yaounde, with a view to
evaluating the. suitability of that centre as another clinical trials centre for potential
macrofilaricides. Ciba Geigy continue to use the Hospital Yosandes in Esmeraldes, Ecuador, for
clinical trials of Amocarzine against onchocerciasis.

Additional clinical centres will be used only when required, leaving the Onchocerciasis Cliqical
Research Centre in Hohoe Hospial, Ghana, as the only year-round centre supported by the
Macrofil Project. Histopathological studies from recent trials at OCRC have also indicated that
little transmission of onchocerciasis is occurring in the patient catchment area, and excised adult
worms are'agingn worms. As with Tamale, Ghana, there will therefore be a limit to the time when
Hohoe Hospital can be used for clinical trials.

3.7. Possible resistance to ivermectin in Onchocerciasis

lVhen only one drug is available for treatment of a disease, and it is used widely for m$s
therapy of populations, then there is a possibility that resistance to that drug may develop. EAC
therefore requested that the Macrofil Project devote some of its resources to the development of
assays that would allow the sensitivity of Onchocerca worms to ivermectin to be monitored, and
any ivermectin resistance be detected at an early stage. Two approaches have been made to this
problem. (a) Bioassay of the viability of microfilariae in the blackfly vector following in vitro
incubation with various concentrations of ivermectin, and (b) Gene cloning from ivermectin
resistant strains of the nematode C. eleqans, in an attempt to isolate the gene for resistance and
study its rnechanism of action. From such studies it is hoped that a "molecular probe" can be
developed which would identify the same resistant gene(s) in Onchocerca.

4. FINANCING OF AN EXPANDED DRUG DEVELOPMENT PROGRAMME

4.1. 'Expansion of the Macrofil Project in the Fourth Financial Phase

JPC at its meeting in December 1991, made the following statement:
"A number of representatives, noting that the budget for the Onchocerciasis Chemotherapy
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Project (OCT) amounted to only somewhat less than 7% of the total, suggested that it should be
increased. It was agreed that the OCT Manager and the Steering Committee for the project should
examine further the financial requirements with a view to possible transfers of funds to OCT
within the overall OCP budget, or with a view to other measures to increase the OCT budget,
including the immediate provision of additional funds if any research developments in the period
so warrantsd." (Item 10.9).

4.2. Modlfication of the Macrofil Project Plan

At its last meeting, the Macrofil Project Steering Committee, discussed in detail the request
of EAC and JPC to modify the Macrofil workplan to increase the chances of success in
development of a macrofilaricide, but with a minimal increase in costs. The committee's
assumptions in developing an amended programme of work are given below, and in Figure l, and
these formed the basis for costing of an amended budget for the Macrofil Project in the Fourth
Financial Phase 1992-97.

- Primary screening. This could be expanded three to four fold mainly by increased throughput
at existing laboratories. With fixed overheads, compound numbers could usually be increased
simply by an increase in animal numbers, and sometimes an additional technician. Overall, the
efficiency would be increased, with a decrease in cost per compound tested.

- Secondary and tertiary screening. It was assumed that l0-20 compounds would be identified as
having sufficient activity to require resynthesis for testing in dogs, primates and cattle. As
described earlier, this will involve increased costs at contract laboratories.

- Preclinical development. From tertiary screening it was anticipated that four compounds would
show sufficient macrofilaricidal activity, and lack of toxicity, to warrant full preclinical
development wilh a view to human clinical trials. This is the area requiring greatest increase in
expenditure, ag/ commercial laboratoires working tc the strict requirements of international
regulatory standards, will be employed for much of the work.

- Phase I-III clinical trials. It was assumed that two compounds would enter Phase.I clinical
trials; of which one would be successful, and one would fail at quite a late clinical stage. Current
costs of Phase I-III trials will require high expenditure in this area.

4.3. Financing of an expanded drug development programme

Having formulated theexpanded development programme the Macrofil Steering Commlttee
costed it at current prices. The total costs for the Fourth Financial Phase would be approximaibly
US$22 million, which is an increase of about $8 million (or 60%) over that originally allocated to
OCT/Macrofil. As shown in Figure 2, which gives past and estimated future annual costs, it has
been requested that expenditures peak in 1994. Revised costs are shown relative to the originally
approved budget, and also the additional contributions to the Macrofil Project fiom TDR
(currently $450,000 per annum) are indicated ior the current biennium.

The details of this budget have been submitted to the Director OCP and CSA for consideration,
and were considered to be reasonable for the work envisaged. With the degree of uncertainty
related to the development of new drugs, as in the past, there needs to be year to year flexibility
in the N{acrofil budget. As the Macrofil budget is fully integrated into the overall OCP budget,
it may be possible in 1992 and 1993 to meet the additional cost of any Macrofil expenditure from
savings made elsewhere in the Programme, but this cannot be guaranteed in the later years.

The support of JPC for this expanded drug development programme by the Macrofil Project is
sought at this stage, as the long-term nature of the drug development process makes it difficult
to initiate collaborative work needing long-term commitments.
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Fig 1. MACROFIL - 4TH FINANCIAL PHASE 1992197

Assumptions made for macrofilaricide

development
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