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EXECUTIVE SUMMARY AND RECOMMENDATIONS

l. The thirteenth session of the Expert Advisory Committee (EAC) was held in Ouagadougou at
the headquarters of the Onchocerciasis Control Programme in West Africa (OCP) from 8 to 12 June
1992. Informal briefing was provided to EAC members on Saturday 6 June.

2. At the opening of the session, the Programme Director told the Committee that he was well
satisfied with the progress of the Programme over the past year. The Programme was in a healthy
financial situation; there had been no significant blackfly reinvasions; insecticide resistance had been
contained; large-scale ivermectin (MectizanR) distribution (eemed to be having a greater impact on
the disease and its transmission than at first predicted; collaboration with industry had been further
developed to assist in the searches for new insecticides and a macrofilaricidal drug; and aerial
operations costs had been further reduced.

3. With regard to administrative and financial matters, the Committee was informed that the
third Financial Phase (1986-1991) had ended with an unspent balance of US $2.7 million. The budget
approved by the JPC for the fourth Financial Phase (1992-1997) amounted to US $175,465,000 and
had been prepared on a decreasing scale from year to year. An important consideration in the
preparation of the Phase IY budget had been the change in the status of staff from WHO/OCP to
national employment conditions. Cost-saving measures were still in force and special efforts were
continuing to keep down administrative costs. Management seminars continued to be held, but with
greater emphasis on holding them outside Programme headquarters. Already in 1992, two seminars
had been held (in Sierra Leone and Guinea) and two more were scheduled for later in the year (in
Senegal and Mali).

4. Vector control operations had continued to rely upon the rotation of six operational larvicides.
There had been significant reductions in the use of Bacillus thuingiensis serovar. H-14 (8.r. H-14)
and temephos, which had resulted in overall reductions in insecticide consumption and aircraft flight
hours, with corresponding cost savings. Throughout the Programme area excellent entomological
results had been obtained and parasite transmission had either been completely interrupted or
maintained at very low levels. Larviciding had been discontinued in about 80% of the Original
Programme area and the results of post-control entomological studies in this area had generally been
good.

5. In the extension zones, the entomological situation was equally satisfactory. Even in areas
where there was no larviciding, infection rates in the fly populations were low and it seemed possible
that this was due to a complemintary effect of large-scale ivermectin distribution. The Committee
discussed the situation in the area of southern Sierra Leone occupied by Simutium soubrense B and
endorsed the decision not to consider further larviciding in that area. For other parts of the Extension
areas, the Committee reconfirmed its earlier recommendation that vector control operations be
conducted continuously for a period of l4 years, unless unambiguous data to the contrary became
available, or, unless a macrofilaricide became available for large-scale distribution.

6. The Committee reviewed the report of the thirteenth session of the Ecological Group and
expressed its appreciation for the valuable advice provided to the hydrobiologists of the Programme
and of the Participating Countries. Once again, the Committee noted that the Ecological Group was
satisfied that vector control operations were not having any significant impact on the aquatic
environment. The Ecological Group's recommendations for aquatic monitoring and applied research
were endorsed by the Committee.

7. The Committee was informed that the Committee of Sponsoring Agencies (CSA) had sought
the advice of the Ecological Group on the development. of a work plan for studying broad
environmental issues in the context of environmentally sustainable land settlement. The Ecological
Group had responded to the CSA by preparing a proposal for monitoring physical changes in the
environment and the most likely impacts of agro-chemicals. Although this matter *as not strictly
within the mandate of the EAC, the Committee endorsed the Ecologiial Group's proposal for piloi
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studies, recommending that the CSA establish an Environmental Working Group to draft a plan of
action, and, that external sources of funding be identified to implement the proposed project.

8. Concerning epidemiological activities, the Committee noted that evaluation results had been
determinant for decisions regarding cessation of larviciding in several river basins and that the
Programme had clearly defined the zones within the OCP area where surveillance alone would be
carried out and those where ivermectin distribution was indicated, with and without larviciding.

9. The Committee expressed its satisfaction with the steady increase in the number of people
receiving ivermectin treatment, now in the order of 650,000 within the Programme area. OCP was
encouraged to give its support to community self-treatment which had been initiated in a few villages.
The collaboration with Non-governmental/Private Yoluntary Organizations had been reinforced
during the period under review.

10. The effect of ivermectin treatment had been investigated in an area where four to five
distributions had been carried out in conjunction with larviciding and the Committee noted a drastic
fall in the CMFL, an appreciable decrease in prevalence rates and a decrease in the ocular
microfilarial load in the anterior chamber to 2o/o of the pre-control level. The Committee
recommended that the findings should be compared with results in areas without vector control. It
was also noted that after 3 to 5 years of large-scale distribution of ivermectin in the Niger basin in
the Western Extension area, the fall in the percentage of infected parous flies was greater than
expected by larviciding alone.

I l. The Committee endorsed the investigations by the Programme to elucidate the effect of
migration on transmission and ivermectin distribution. The Committee furthermore noted an
increasing reluctance of villagers to submit to successive skin-snipping and, in this connection,
expressed its satisfaction with the observance by field teams of WHO's reinforced guidelines for
sterilization.

12. The Committee expressed its satisfaction with the considerable progress made towards
devolution, and with the active support received from the WHO Regional Office in this important
activity. The Committee noted that OCP support to devolution followed the recommendations of the
External Review Team and encouraged the Programme to keep the institutional arrangements under
review in order to avoid duplication of efforts.

13. The progress made in chemotherapy research was noted and the Committee endorsed the plan
for accelerated Macrofil research entailing an increase of US $ 8 million in the budgetary estimates
for the fourth Financial Phase (1992-1997). EAC recommended that the Programme Director seek
firm funding for that period from the Joint Programme Committee which had approved the need for
an increased budget in principle.

14. in addition to specific recommendations for research (Section K) and the Committee's
endorser,nent of the recommendation of the Ecological Group (Annex I), the Committee also made the
following recommendations:

(i) Avoidance of long series of larviciding cycles of pyraclofos to reduce the risks of resistance
developing (para.4l).

(ii) Support to the Insecticide Research Unit be strengthened, to enable accelerated screening of
insecticides (para. 52).

(iii) The new illustrated guide on the S. damnosum complex to be used for the training of OCP
cytotaxonomy teams (para. 53)

(iv) The Programme to continue to implement a strategy determined by sound technical
information (para. 57).



JPC I3.3
(ocP/EAC /92.1)
Page 6

(v) The establishment of an Environmental Working Group by the Committee of Sponsoring
Agencies (para. 8l).

(vi) The identification of external sources of funding to support the proposed environmental
programme suggested to the Committee of Sponsoring Agencies by the Ecological Group
(para.8l).

(vii) Guidelines to be established for peripheral health staff on when to suspect onchocercal
infection and what action to be taken in such situations (para. 86).

(viii) The Programme to give full support to community self-treatment with ivermectin (para.93).

(ix) Follow-up studies on the effect of ivermectin on ocular manifestations (para. 97).

(x) The Programme to be in charge of field testing the operational value of immuno-diagnosis
(para. 108).

(xi) Programme Director to present a revised budget for the fourth Financial Phase in order to
seek firm funding for Macrofil activities (para. 125).

(xii) Strengthening of the education and information efforts by the OCP Devolution Unit (para.
I 39).

(xiii) The Programme to consider how its structure and know-how could be involved in
strengthening public health systems in the Participating Countries (para. l4l).

J
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A. OPENING OF THE SESSION

15. The thirteenth session of the Expert Advisory Committee (EAC) was held in Ouagadougou at

the headquarters of the Onchocerciasis Control Programme in West Africa (OCP) from 8 to l2 June

1992.

16. In the opening session, the Programme Director welcomed EAC members, WHO/AFRO
collaborators and two national onchocerciasis coordinators who were attending an EAC session for the
first time: Dr. I. Niambele (Mali), and, Dr. A.R. Wurie (Sierra Leone). He apologized for not being
able to participate in the briefings of 6 June, explaining that at short notice he had been obliged to
attend the U.N. Conference on Environment and Development in Rio de Janeiro.

l't. The Programme Director stressed that he was satisfied that the Programme was progressing
well, and, that this sentiment was shared amongst the benefitting African populations and their
governments, the Sponsoring Agencies and the Donors. The prospects for Programme funding
through 1997 were encouraging. Closer and more positive collaboration with industry had developed.
Costs of aerial operations had been further reduced.

18. On behalf of the WHO/AFRO Regional Director, Dr. D. Barakamfitiye, echoed the
Programme Director's views on the current successes of the Programme. He drew attention to
increasing awareness of Programme achievements beyond the central OCP forum, and, recalled that
the Regional Director had always shown a deep interest in the progress of the Programme. He stressed

the active commitment of AFRO in helping to bring the necessary primary health care support to the
Participating Countries, some of whom were suffering from severe economic and socio-political
problems. He was pleased that national devolution plans had been formulated in such a way as to
address other health problems: schistosomiasis, dracunculosis, trypanosomiasis, etc., which indicated
a significant shift from verticality to horizontality.

19. Commenting on Dr. Barakamfitiye's remarks, the Programme Director reconfirmed that
devolution was accorded increasing importance within the Programme and by the Programme's
partners and collaborators. It was significant that in addition to Dr. Barakamfitiye, two other
representatives of AFRO were present Dr. A. Maiga of the Inter-agency Dracunculosis eradication
Programme, in Bulkina Faso, and Dr. A.W. Tiemtor6, the Intercountry Devolution Coordinator.
Their presence clearly indicated the commitment of AFRO to devolution.

20. The Programme Director paid tribute to Prof. A.S. Muller who was relinquishing the
chairmanship of the EAC and who would also be retiring from the Committee. He thanked Prof.
Muller for the able way in which he had guided the EAC over the last four years and for his ability
to address a broad spectrum of issues during a difficult phase of the Programme. Under Prof.
Muller's chairmanship the EAC had performed its duties admirably and to the satisfaction of both the
Programme Director and the Joint Programme Committee (JPC).

21. The incoming EAC chairman, 'Prof. D. Molyneux, expressed his thanks for the honour
bestowed upon him. He had always regarded the OCP as a very special activity which he had watched
develop for a number of years and one which had influenced him professionally. He would seek to
serve the EAC and the OCP to the best of his ability.

22. Prof. Molyneux expressed his appreciation of the participation of representatives of AFRO
and welcomed to the Committee the new chairman of the Ecological Group, Prof. D. Calamari. On
a different note he regretted that, because of recent illness, neither Prof. B. Adjou-Moumouni nor
Dr. J.L. Stockard were able to attend this session of the EAC. Prof. Molyneux paid further tribute
to Prof. Muller and presented him with a farewell gift as a tc,ken of the esteem accorded to him by
fellow Committee members.
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B. ADOPTION OF THE AGENDA

23. The agenda presented below was adopted by the Committee. However, for the reader's
benefit, the Committee and the Programme Director agreed that some rearrangement of agenda items
was required. This has been reflected in the contents list and in the layout o1 tne report.

A. Opening of the session
B. Adoption of the agenda
C. Follow-up of EAC.l2 recommendations
D. Matters arising from the twelfth session of the JpC
E. Administrative and financial briefing
F. Report of the thirteentt( session of the Ecological Group
G. Vector control operations
H. Epidemiological evaluation and surveillance activities
I. Disease control with ivermectin (MectizanR)
J. Devolution
K. Onchocerciasis Chemotherapy project (OCT/Macrofil)
L. Research
M. Other matters
N. Date and place of EAC.l4
O. Adoption of draft report
P. Closure of the session

C. FOLLOW-UP OF EAC12 RECOMMENDATIONS

24. A briefing document had been circulated which explained the follow-up action that had been
taken or was being taken on the recommendations from ihe Committee's previous session. It was
agreed that discussion of the different topics would be most appropriate latei in the session when they
came up under individual agenda items.

D. MATTERS ARISING FROM THE TWELFTH SESSION OF THE JPC

25' The outgoing Chairman, Prof. A.S. Muller, who together with the current. Chairman,
represented EAC at the twelfth session of the JPC, reminded Committee members that he hadhighlighted the grajor issues conpidered in Riyadh in December l99l in a circular letter to EACmembers in which he had also provided information on the Donors' Conference held in Bonn inSeptember 1991.

26' In considering devolution, the JPC had asked for clarification of the respective roles of theocP Devolution Unit, the AFRo Intercountry Devolution coordinator, the AFRo Devolution TaskForce and oCCGEl. Some doubt had been expressed as to the composition of the Devolution Unit
as well as to the financial means at its disposal. Delegates from some of the participating Countries
had expressed concern about demands on their health services when faced with the necessity to controlrecrudescence. In this respect, the Programme may, to some degree, have over-emphasized theproblem and the likelihood of recrudescence occurring. rhe role of OCp in devolution had to be seenas supporting the national health administrations inltrengthening epidemiologicat surreillance todetect and control recrudescence. To these ends, further triining and operatiorfl ru.."."h would benecessary.

27 ' A discussion had taken place on the criteria for instituting large-scale ivermectin distributionin different parts of the oCP area and the Programme had been requested to prepare a report on thisissue for consideration by JPC at its 1992 session. The committee had also asked for the oCp manualon ivermectin distribution to be updated.

Organisation de 'Coordination et degrandes End6mies (Organization for
control of major endemic diseases)

Coop6ration pour la lutte contre lescoordination and cooperation in the
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28. The JPC had underlined the need for an increase in the budget for Macrofil over that
presented in the Plan of Operations for the fourth Financial Phase and expressed willingness to make
supplementary contributions in case such an increase could not be accommodated through Programme
savings (para I d.9 of the report of JPC.l2 refers). In this connection, the EAC stressed the importance
of Macrofil being assured the funds necessary to pursue accelerated research on macrofilaricides,
irrespective of the availability of savings in approved annual budgets.

29. In adopting the 1992-1997 Plan of Operations, the JPC requested OCP to present to its next
session a more detailed research programme accompanied by is budgetary provisions. The JPC had
also regretted the absence of a contingency plan in case of shortfalls of funds, such a plan having been
worked out at the instigation of the EAC but removed from the Plan of Operations by the CSA.

30. The JPC had reconfirmed its confidence in the technical and managerial competence of the
OCP staff.

E. ADMINISTRATIYE AND FINANCIAL BRIEFING

31. [n introducing this item, the Chief, Administration and Management (CAM), stated that the
third Financial Phase (1986-1991) had ended with a surplus of US $2.7 million: The budget approved
by the JPC for Phase IV (1992-1997), amounted to US $ 175,465,000, and had been prepared on a
decreasing scale from year to year. This had been made possible by a gradual decrease in vector
control activities, and by the change in the status of staff, from WHO /OCP to national employment
conditions. Administrative costs would continue to be kept as low as possible, at an average of I l-.4%
for the Phase.

32. Turning to annual budgets, the Committee was informed that the US $ trend for 1992 had so
l'ar been unfavourable, moving between 258 to 282CFA to the dollar while the budget had been
celculated at 285. For 1993, the budget to be submitted to the JPC would amount to about US
519,710,000. This would include the totality of the extra amount required by Macrofil, over-and
rubove the amount approved in the Plan of Operations for the fourth Financial Phase.

.13. In answer to a question on the Programme's financial reserve, the Programme Director
explained that there was no statutory requirement to maintain a reserve, but that sizeable savings made
during Phase II (1980- 1985) had led to the creation of r de facto resele, initially of US $20 million.
This amount, on instructions of the JPC, had been scaled down to just under US $ 15 million.

34. In reply to questions, the CAM stated that administrative costs were made up of three
programmes of activity: Office of the Director, Administration and Support Services Unit, and,
Administrative support to Geneva. On Personnel costs, he said that, though such costs incteased
annually by 7.5% and 7% respectively for WHO/OCP staff in the Professional and in the General
Services category, the total expected savings on Personnel costs for 1993, as compared to 1992, would
amount to US $ 2.7 million: this was due partly to staff reductions, but mostly to change of status of
personnel. poncerning expenditures on larvicides over the last years, it was explained that the need
to refurbish the stocks periodically, led to peak years of expenditure. Thus, while in 1990
approximately US $ 4 million were spent and a similar expenditure was expected for 1992, in l99l
the amount spent had exceeded US $ 6 million.

35. Answering questions on management seminars, the Programme Director recalled that such
seminars for the Original Programme area, started in Ouagadougou in 1987, prompted by a severe
financial crisis, and had resulted in a large number of effective cost-saving measures. Follow-up
seminars had taken place annually thereafter and seminars for the lVestern Extension had started in
1990, also in Ouagadougou. To avoid the exercise becoming repetitious and "institutionalized",
seminars were now taking place in the various countries, starting with the lvestern Extension. Two
such seminars had already taken place this year (Sierra Leone and Guinea) and, two more would take
place in June 1992 (Senegal and Mali). During the seminars, which were attended by members of
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national oncho teams and some outside participants, general management principles were reviewed
on the basis of documents sent in advance, followed by the review of specific management issues
faced by each participant. Emphasis was laid on the need for follow-up so that the seminars would
not be isolated exercises. The JPC would continue to be kept informed and a publication would be
issued in due course.

36. Finally, views were exchanged on the transfer of OCP staff to national status. This scheme,
in the line of devolution, would help streamline working conditions throughout the whole OCP area
and result in sizeable savings. Initial contacts had been made by the Programme Director at
ministerial level, and these were being followed up by other OCP staff. The response from the
governments was positive and follow-up actions were well under way. For a time, but not beyond
the end of Phase IV, OCP would pay the national salaries and emoluments of staff transferred to
national employment conditions. The staff concerned would receive terminal emoluments from WHO
according to Staff Rules, and the benefits to which they were entitled from the U.N. Joint Staff
Pension Fund.

F. VECTOR CONTROL OPERATIONS

General overview

37. The Committee received details of the operational activities of the Vector Control Unit (YCU)
over the past year and of associated applied research conducted by the Insecticide Research Unit
(IRU) in Bouake. Yector control operations had continued to rely on carefully orchestrated rotations
of six operational insecticides: three organophosphate compounds (temephos, phoxim and pyraclofos),
one pyrethroid (permethrin), one carbamate (carbosulfan) and the biological control agent (8.r. H- l4).

38. Significant reductions in the employment of 8.r. H- 14 and temephos had resulted in an overall
reduction in insecticide consumption during 1991, compared to the previous year, and fewer aircraft
flight hours, with corresponding cost savings. Yector control operations had been effective
throughout the Programme area, had prevented vector reinvasion and had contained resistance to
organophosphate insecticides. The satisfactory entomological results obtained had made it possible
to discontinue the reinvasion studies that had been a characteristic feature of YCU activities over the
last several years.

39. Throughout the Prograrnme area, where 2,000 to 18,000 km of river per week were under
larvicide coverage (depending on the season), parasite transmission had been completely interrupted
or maintained at very Iow levels. In view of this situation and on the basis of epidemiological criteria,
larviciding had been discontinued in about 80% of the initial Programme area. Within this untreated
area, post-control studies had obtained generally good results based on the numbers of infective
female flies per 1,000 parous flies examined (in the range 0.33 to 0,73). Only at three sites were the
results less satisfactory. However, in one of these areas it was known that Onchocerca ochengi (a cattle
parasite) was the only species identified. It seemed likely that further DNA probe studies would
demonstrate that O. ochengi was also artificially elevating the ATP values in the other two areas.

40. The Committee noted that there was still an urgent need for effective and environmentally
acceptable insecticides for use at l5-70 m3/s river discharge rates where organophosphate compounds
were currently used. Should resistance to these current compounds develop, operational,
environmental and/or financial consideration precluded their replacement by permethrin, carbosulfan
and B.t. H-14.

41. Under operational conditions, no cross resistance between pyraclofos, temephos and phoxim
had been observed, but it was known that resistance had arisen when pyraclofos had been used for
an unusually long period of experimental applications. The Committee therefore recommended that
long series of treatment cycles of pyraclofos should be avoided under operational conditions and urged
that, taking account of environmental cohsiderations, this compound always be used judiciously.
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42. The Committee noted that in 1992 operational difficulties had been experienced because of
a defect in the B.t. I{-I4 supplied to the Programme. The manufacturer and OCP had collaborated
closely to resolve this problem and the manufacturer had compensated the Programme for the
defective product and for the additional flight hours needed to dispense the product at twice the
normal dosage. The supplier had submitted 14 new B.r. H-14 formulations for evaluation. Two of
these had shown promise as replacements and it was expected that a new formulation would go into
operational use before the end of 1992.

43. The Committee agreed that this unfortunate experience with B.r. H-14 underlined the
importance of actively seeking improved formulations of B.r. H* l4 and new insecticides, such as the
pseudo-pyrethroidsl, which had relatively low toxicity to fish. The Committee also thought that
further contacts with industry and other potential collaborators would be stimulated by the technical
brochure on the IRU, which was now in draft form and would soon be distributed.

44. Although rainfall in the western area had been heavy, as in the previous two years, it had been
possible to reduce the number of aircraft flight hours needed for larviciding and for prospections.
Declines in the use of B.t. H-14 and permethrin had been balanced by increased consumptions of
pyraclofos and phoxim. The latter compound had initially created some application problems but
these had been satisfactorily overcome by readjustments to the application technique.

45. In Guinea, the entomological results had been very good and no reinvasion from Sierra Leone
had been detected. It appeared that levels of infection in the flies after only two years of control were
much lower than in the initial Programme area after five years of control. This may have been due
to a complementary effect of large-scale ivermectin distribution in the area under vector control (see

para 98). Even in areas where there were selective suspensions of larviciding and where there was

a complete interruption of larviciding (in southern Sierra Leone), vector populations were satisfactory
and transmission levels were generally lower than in 1990.

46. In the eastern area, rainfall had been plentiful: in many areas comparable to rainfall levels
rEcorded about 30 years ago. Thus, unusually high discharge rates were recorded in the large rivers,
and, many secondary and tertiary tributaries provided excellent conditions for vector breeding for the
first time in many years. To cope with these situations, temephos had been used extensively, and, had
been reintroduced in some areas of Ghana after an interruption of several years because of resistance.
To reduce the risks of further resistance problems, this compound was used for only five treatment
cycles. B.t. }I-14 had been used for treatments of the R. Oti, but because of the unusual flow
characteristics of this river, acceptable results had not always been obtained. Permethrin had been
used in the lower R. Mono for very high discharge rates, but for only five consecutive treatment
cycles.

47. From May to September l99l the Kara receiving station for satellite-transmitted hydrological
data had been out of service and this had been a further handicap to VCU staff. Even so, the
entomological results were generally satisfactory in the eastern area. One exception was along the
frontier area with Nigeria where there was a continuing infiltration of S. soubrense "Beffa". Other
problem areas were at Bui (Black Volta) and Nakong (Sissili) where it was thought that there was some
local reinvasion from nearby untreated tributaries of the main treated watercourses.

4E. Although the Committee had previously recommended that larviciding operations in the Sota
basin be replaced by large-scale ivermectin distribution, YCU had considered it prudent to re-
introduce some vector control operations in view of the large vector populations observed. When it
had been cost-effective to do so, wet season larvicide applications had been made by helicopter.
However, the main control strategy was now based on ground applications of B.r. H-14 (mixed 50:50
with water prior to application) in the dry season. As a result, there had been significant decreases
in vector numbers, especially around Gbasse. This strategy was being constantly reviewed by VCU
and EPI staff and would be modified as necessary on the basis of future epidemiological findings.

Pyrethrins are naturally occurring insecticides. Man-made insecticides which mimic natural
pyrethrins are called synthetic pyrethroids. Pseudo-pyrethroids are molecularly different
from synthetic pyrethroids but behave similar to them.
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49. With regard to applied research on insecticides, the programme of the IRU remained the same
as that described in detail in the report of the l3th session of the Ecological Group (see Annex I).
However, the need for IRU staff to devote much of their time to resolving the8.r. H-14 problem,
referred to above, had delayed studies on other insecticides. Scheduled activities were being resumed,
with the greatest attention being given to pseudo-pyrethroid research.

EAC conclusions

50. The Committee concluded that although there were a few catching points at which ATPs
remained above 100, overall results obtained indicated that the vector control situation was
satisfactory. A special situation existed in the south of Sierra Leone where, due to civil disturbance,
vector control had to be interrupted. However, large-scale ivermectin distribution had continued (see
also para 55).

51. The Committee was concerned that no totally satisfactory formulations of B.r. H-14 were yet
available and that due to technical, environmental and cost constraints, no non-organophosphate
larvicides were currently available for the safe and effective treatment of rivers with discharge rates
in the l5-70 m37s range.

52. For these reasons the Committee recommended that support to the IRU be strengthened. This
would enable an acceleration of the screening of new chemical insecticides and formulations, and,
through closer collaboration with industry, facilitate the development of effective and reliable
formulations of 8.r. H-14.

53. The Committee noted that cytotaxonomy of the Simulium datnnosum complex had reached a
high degree of development; criteria were available to identify mature larvae of all species of the
complex, and even forms or sub-populations within some species. A new illustrated guide on the
cytotaxonomy of the S. damnosunr s.l. complex had been prepared and would be published shortly.
The Committee recommended that this guide be used for the training of the new team in Makeni
(Sierra Leone) and for the follow-up of training of other teams already in function (Kankan, Bamako
and Kara).

54. The Committee noted that the performance of the aerial contractor and of larvicide application
equipment had been satisfactory throughout the reporting period. In fact, aerial operations had been
conducted smoothly enough tq allow a scheduled aerial contract review meeting (between the aerial
contractor and the Programme) to be cancelled due to a shortage of issues to discuss.

55. The Committee discussed the situation in southern Sierra Leone within the area of S. soubrensc
B distribution. The suggestion that an attempt be made to eliminate S. soubrense B during the dry
season of early 1992 had not been feasible. The Committee reiterated that larviciding in ttris area
could no longer be justified, neither on technical grounds nor from the point of view of cost and
duration. The arguments against larviciding were:

(i) The existence of many large and complex breeding sites and high discharge rates made it
difficult to conduct larviciding operations effectively. Furthermore, the costs of larviciding
were beyond the current budget of the programme.

(ii) According to the results of DNA probe analysis, the predominant strains of O. volvulus were
not of the severe blinding savanna form.

(iii) Intensive ivermectin distribution would be undertaken in this area.

(iv) S. soubrense B though not being a migratory species could, if eradicated, be rephced by
Liberian S. soubrense B and/or the Menankaya form of S. soubrense. The latter was an
efficient vector with a greater migratory capacity.

56. The Committee recognized that due to the security situation, aerial operations were not
possible in southern Sierra Leone. Even if larviciding was possible in 1993, ii was unrealistic to
envisage larviciding over a continuous 14 year period up to 2007, since there would be no prospect
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of securing the funding required. Blindness rates in this area were intermediate between those in the
classical forest situation and in the savanna. The area in question was considered to be one where
ivermectin distribution was appropriate for disease control. Also, on the basis of available
information there seemed to be no threat by migration from either flies or the strains of O. volvulus
carried by them. Furthermore, the Committee concluded that while vector control might have a
limited impact on transmission, there was little likelihood that such impact would significantly reduce
ATPs.

57. The Committee was concerned that a recent WHO press release (WHO/I3, of 26 February
1992) had referred to 2000 as the final year of OCP activities. The Committee recognized that the
Programme would have reduced its operations significantly by that time but stressed that currently
available information indicated that the 14 year duration of larviciding was.still necessary in the
extension areas to ensure that no adult worms were remaining in the human population. The
Committee had consistently maintained this view based on all available scientific and technical
information and its stance had been endorsed by the External Review of I990. lVhilst the JPC had
suggested that the best estimate for tbe cessation of larviciding was around the year 2000, the EAC
had consistently emphasized the need to recognize the technical imperative of l4 years of larviciding
until unambiguous data to the contrary were available, or, until a macrofilaricide was available for
widespread use. The scenario envisaged had already been explained in document JPCl2.l0 Revision,
in which the phasing out of the Programme had been outlined. The Committee therefore
recommended that the Programme continue to implement a strategy which was determined by sound
technical information.

G. REPORT OF THB THIRTEENTH SESSION OF THE ECOLOGICAL GROUP

58. The report of the thirteenth session of the Ecological Group, attached hereto as Annex I, was
presented to the Committee by the Chairman of the Ecological Group, Prof. D. Calamari.

Review of monitorine and aoolied research activities

59. The Committee was informed that the Group had reiterated that the two so-called "hard"
insecticides, permethrin and carbosulfan, should only be used for a limited number of treatment
cycles. With a view to finding compounds which could replace the organophosphates currently used
for river discharges in the 15-70 m37s ,ange, the Group had recommended that a complete
reassessment be made of the synthetic pyrethroids to identify compounds for screening.

60. The Group had noted that temephos resistance had continued to be kept in check by the
practice of rotating this compound with the other five larvicides; a strategy which had been refined
over the last few years. The Group fully accepted and supported this strategy, but had expressed its
regret that there was still nothing known about insecticide resistance in aquatic non-target organisms,
especially invertebrates. Accordingly, the Group had recommended that a preliminary assessment be
made of the resources that would be required to initiate some baseline studies, in view of the
relevance of the findings for the interpretation of mini-gutter tests of new insecticides and for the
evaluation of the recolonization of rivers after the cessation of larviciding operations. The Committee
was informed by the OCP hydrobiologist that susceptibility testing of aquatic invertebrates had just
commenced.

6 I . The Group had been kept informed of efforts to find better formulations of B.r. H- 14 and of
re-search on synthetic pyrethroids and pseudo-pyrethroids. The Group considered that compounds
of the last of these two groups could be of considerable interest to the Programme because of their
low toxicity for fish and had recommended an intensification of research effort related ro them and
to other new compounds which might eventually come into operational use for treating rivers in the
l5-70 m3/s discharge range.
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62. A new analysis had been made of fish monitoring data collected over a l5-year surveillance
period. The results had been compared with those from an analysis made in 1988 based on a l0-year
surveillance period. For the latest analysis much more sophisticated statistical methods had been used.
The analysis had clearly failed to demonstrate any variable in any of the localities that suggested a
major long-term insecticidal effect. Differences in the structure of the fish communities could be
explained in terms of normal biotic factors. The Committee was also informed that, in accordance
with a recommendation from the Group, OCP had entered into a contract with a laboratory in Cote
d'Ivoire for conducting toxicity tests on different species of African fishes.

63. The Group had concluded that despite the reassuring results obtained from the analysis of fish
data, further analysis was required to take into account hydrological parameters and the types of
larvicides used in the river valleys where the monitoring sites were located. The Group had also
requested that analyses be made to compare invertebrates in benthos and drift samples, and,
invertebrate drift patterns observed during the daytime and at night. The results of these analyses
would lead to an improved understanding of the dynamics of aquatic recolonization and provide much
better perspectives of river ecology.

64. Following discussions between the Group and the OCP hydrobiologist it had been decided to
re-evaluate the synthetic pyrethroid, bioresmethrin, with the expectation that river tests could be
completed over the next year. The Group had also decided that, considering the increasing use of
permethrin and carbosulfan in the eastern area, certain monitoring sites in Togo and/or Benin (Rivers
Mono arrd/or Oueme) should be reinstated. At the same time the R. Baoule monitoring site in Mali
could be discontinued, as there were now no larviciding operations in that area.

65. With a view to expanding the applied research capabilities of the OCP and national
hydrobiologists, the Committee was informed that a member of the Group had prepared a research
proposal which was being submitted to the EEC1 for funding. The proposal, entitled "Research
Programme on Aquatic Refugia of Bio-diversity in West Africa" formed part of the ongoing
programme of broader-based research on aquatic biology which had been pursued for a number of
years by the different hydrobiologists under the Group's guidance.

66. National hydrobiologists had continued to receive in-service training during the course of
monitoring and applied research activities. In addition, they had received lectures from IRU staff
on statistical methods and from members of the Group on more specialized subjects.

67. The Committee expressed its appreciation to the Group for the quality of its report and for
the valuable advice provided to hydrobiologist of the Programme and of the Participating Countries.
In addition, the Committee endorsed the Group's recommendations on aquatic monitoring and on
applied research.

Environmental issues arising from JPCI2

68. The Chairman of the Ecological Group informed the Committee that in response to a request
from the CSA, the Group had prepared a proposal for the study of the potential environmental
impacts of agro-chemicals in the Programme area, (see Annex I, Section H).

69. The Group had considered it necessary to suggest the adoption of an integrated approach to
predict the environmental impact of human activities in the oncho-liberated areas. Information had
to be collected on different activities in the areas, relating to such items as village locatron and
structure, land use patterns, and industrialization, each of which could influence water quality. The
acquired data sets, including maps, would have to be assembled in such a way as to provide the
instruments neces(ary to predict impacts and to facilitate the interpretation of monitoring data.

70. The principal factors that could cause an impact on river quality are described in para 54 of
Annex I. In summary, they are:

(i) climatic variations and river discharges;
(ii) watercourse management (dams, channels, irrigation, etc.);

European Economic Community
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(iii) land utilization (organic material from man and livestock, agro-chemicals, fertilizers,
industrial wastes, etc.);

(iv) destruction of riverine gallery forests.

7l. After careful consideration of these factors, the Group had formulated a proposal for the CSA
for studying the impact of human settlement, taking into account two interlocked elements:

(i) physical changes in the terrestrial environment in relation to land use;
(ii) impact assessments of human-derived loads (mainly organic matter, pesticides and

fertilizers).

72. The major anticipated impacts could be depletion of fish and aquatic invertebrates, bio-
accumulation of chemicals in fish and the impairment of water for human consumption.

73. The Group had suggested to the CSA that on the basis of these considerations, step-by-step
studies be conducted in three pilot areas for which long-term hydrobiological data and related
information were available. Proposed pilot areas were located in the rivers White Bandama (Cote
d'Ivoire), Leraba (Burkina Faso) and Mono (Toeo).

74. In May 1992, the Chairman and another member of the Ecological Group had been invited
to attend the 53rd session of the CSA in Rome, where they presented the Group's suggestions for a
CSA work plan related to environmental impact assessments, and held informal discussions with FAO
officials.

75. Recognizing the complexity of the issues discussed in the Group's proposal, the CSA agreed
that it would have to enlist the cooperation and assistance of FAO and other qualified institutions.
The CSA also considered it necessary to set up an Environmental Working Group whose first task
would be to prepare a draft plan of action and budget.

76. Opening the discussion on the Ecological Group's proposal to the CSA, some Committee
members questioned whether this new initiative was within the mandate of OCP. The Committee
concluded that it was outside the scope and mandate of the Programme, but noted that the Programme
had received requests from the JPC and the CSA related to the environmental impact of larvicides.
The Ecological Group had been given the responsibility of addressing these problems and from a
careful appraisal of all the OCP monitoring data, had been able to confirm that larvicidtng had not
had any undesirable effects on the aquatic environment.

77. In order to accomplish its aquatic monitoring and surveillance tasks, the Programme had built
up a solid infrastructure for monitoring. This infrastructure now consisted of experienced personnel,
scientific and technical facilities, and extensive banks of biological data.

78. As human recolonization of liberated valleys would inevitably lead to environmental changes,
it was reasonable to expect that "gnvironmental aspects of resettlement" would have to be studied by
appropriately experienced groups who were already present in the areas concerned.

79. The objective of the project proposed to the CSA was to give guidance to the governments of
the Participating Countries for the minimization of the ecological impact of human resettlement.
Therefore, the ministerial conference on sustainable land settlement, scheduled to be held in Paris in
1993, should include a group responsible for environmental problems. It also had to be recognized
that the involvement of the governments of the Participating Countries should not be restricted to
planners and agricultural experts but should also include personnel with experience of dealing with
environmental problems and the capability to conduct surveillance and monitoring activities, e.g. the
hydrobiologists of the Programme and of national hydrobiology teams.

80. The Committee noted that considerable environmental data already existed for the Programme
area but that they required to be collected together into a single database. Some of the data were
dispersed amongst different organizations, some related to different periods of time, and, others had
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been collected by different methods. This was why the Ecological Group had suggested that initially
three pilot studies be undertaken and that the CSA collaborate with the specialized divisions of FAO.

81. After discussing these matters the Committee endorsed the Ecological Group's environmental
project proposal to the CSA and recommended that by way of follow-up, the CSA's proposed
Environmental lVorking Group be established as soon as possible so that it could proceed with
preparatory activities and with the formulation of a plan of action (including time-tables and costs)
for pilot studies, which could be viewed by the JPC. The Committee also recommended that external
sources of funding be identified to implement the proposed project.

H. EPIDEMIOLOGICAL ACTIVITIES AND TREATMENT

Evaluation

82. The Committee was informed that epidemiological evaluation had been carried out in I 15
villages during the last l2 months. In 24 of these villages, all situated in the initial Programme area,
the evaluation served the purpose of helping in decision-making regarding cessation of larviciding
after 14 years of uninterrupted vector control. The findings in the majority of the villages, situated
in the N'zi, Oti-Pendjari and Mekrou river basins were satisfactory and larviciding would come to
an end at an early date in most of the river stretches concerned.

E3. Epidemiological evaluations in the Extension areas, using the incidence of infection had
started and results would be available after subsequent examinations. In randomly selected villages
with community-wide ivermectin distribution follow-up surveys two months after the distribution
would be carried out with a view to monitoring the susceptibility level of microfilariae to the drug

84. The Committee noted the increasing reluctance of village populations to submit to skin-
snipping partly due to the pain involved and the risk of keloid formation but also as a result of healrh
improvement. There was also reluctance to submit to skin-snipping because other persons received
ivermectin without it. Skin-snipping was therefore being reduced and reserved for evaluations of
priority importance for operational decision-making by the Programme. One way of remedying the
situation could be to combine epidemiological surveys with treatment of other diseases, an approach
that would make skin-snipping more acceptable to the population.

85. In this connection, it was stressed that the Programme had recognized the concern of EAC
over sterilization of skin-snip procedure and was reassured that the \YHO guidelines for sterilization
and sampling involving invasive procedures was followed throughout the programme area.
Nevertheless the Committee noted that the rapid movement of the HIv epidemic thioughout \ilest
Africa meant that any breakdown in the procedure could have serious consequences. The programme
would maintain continuing quality control as it had done in the past; however, should difficulties
arise, the Programme Director shquld call on outside advice if so warranted.

86. Increasing attention had recently been paid to the role ofpassive surveillance and its potential
use in the post-control areas particularly at the most peripheral level. The Committee welcomed this
initiative and recommended that guidelines be developed for health staff in the periphery on when
to suspect onchocercal infection and action to be taken in such a situation.

87. The Committee expressed its satisfaction that clear definitions had been established for zones
within the initial OCP area where only epidemiological surveilldnce would be carried out and those
where ivermectin distribution was indicated, with and without vector control.

Ivermectin distribution

8E. During the past year concepts for the use of ivermectin in the fiold had been modified, due
to experience gained in is use as an adjunct to vector control, to the requirements of the devolution
programme and to is popular reception in the communities treated.
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89. During 1991, 507,000 people in the Western Extension area had been treated with ivermectin.
National oncho teams treated 261,000 of these at a coverage of 66%, NGOs 135,000, health centres
52,000 and the Vector Control Unit 52,000. Furthermore, 7,000 were treated in a new community-
based program{ne in Mali. These activities would be extended in 1992 and the roles of fixed health
centres and NGOs would be enhanced.

90. National mobile teams and fixed centres in the Southern Extension area had treated over
95,000 people at approximately 630/0 coverage and it was intended to increase the distribution in 1992.

91. In the initial Programme area, annual treatment with ivermectin had been continued, as an
adjunct to larviciding in certain problem sites, where 50,000 people received the drug.

92. It was stressed that distribution of ivermectin from health centres to individuals or to village
communities would require reliable supervision of those centres and programmes.

93. The Committee expressed its satisfaction with the considerable increase in the number of
persons included in the OCP/national ivermectin distribution programme. Particular interest was
attached to community self-treatment with ivermectin, now being imptemented in Mali, as described
by the National Onchocerciasis Coordinator. The Committee recommended to the Programme that
it give its full support to this approach which ensured a coverage higher than that obtained by time-
limited, large-scale distribution carried out by visiting teams, and that at a considerably lower cost.
EAC also endorsed the efforts to increase awareness of the value, safety, simplicity in treatment and
availability of ivermectin in Participating Countries and noted that a pilot study had been started at
Bougouni. [t was suggested that community self-treatment with ivermectin distribution be identified
as a subject for operational research and a request was made for a report on the procedures applied
and the costs involved to be prepared for the next session of EAC.

94. In response to specific questions on the more technical side, it was confirmed that all pregnant
women were excluded from ivermectin treatment but received the tablets one week after delivery,
and that communities with a CMFL below l0 were included in the distribution programme in the
northern part of the Western Extension area where there was no OCP vector control. A special
research programme on the effect of frequent ivermectin application on transmission was being
undertaken in Guinea-Bissau where the drug was given three times a year. Weighing to determine
the dosage of ivermectin had been discontinued, except in cases of first treatment, and replaced by
one or two tablet dosages according to age. The risk of side-effects due to over-dosing was minimal
and the procedure had been instituted after consultation with the manufacturer.

95. Concerning the relationship between OCP and Non-governmental/Private Voluntary
Organizations active in ivermectin distribution, it was explained that the Programme, in consultation
with the National Onchocerciasis Coordinators concerned, recommended to the national authorities
the areas that might be allocated to the various organizations. Also, OCP facilitated their contacts
with the national authorities and provided them with operational and administrative guidelines. NGOs
had been particularly active in Sierra Leone, where the Lunsar Eye Hospital had treated 106,000
people with ivermectin in 1991. Fixed treatment centres, such as health centres and hospitals took
part in "passive" treatment, after briefing by national teams and sensitization of the population via
village and religious elders. T\is moreover illustrated the close collaboration between OCp and the
health services of Participating Countries.

Imoact of ivermectin distribution

96. In the Asubende area, densities of microfilariae (mf) in the skin had fallen steadily from a
CMFL of 66 to a CMFL of 2 and prevalence rates had reduced from 88Vo to 550/0; a computer print-
out demonstrated a close correlation between the predicted CMFL trends and those observed, with
the former being even more "optimistic" than the latter. This low level of microfilarial densities six
months after the fifth treatment suggested the possibility of an effect on adult worms. Analysis of
individual data showed that in 900/o of persons treated, mf densities fell by 99%, while in 2-5d6 they
did not change. This phenomenon might be due to poor absorption of the drug. It also seemed likely
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that the time taken for adult female worms to regain full productivity varied from three months to
over two years after each treatment.

97. The effect of ivermectin on ocular manifestations was also investigated in the Asubende area
where, after four and a half years of large-scale treatment, the ocular microfilarial load had decreased
to 2Vo of the pre-control level. The findings confirmed earlier results that the improvement concerned
early and advanced eye lesions of the anterior segment, the posterior lesions remaining largely
unchanged. In that area, ivermectin distribution was carried out in combination with larviciding
which might account for these most satisfactory results. The Committee recommended that follow-up
surveys should be continued and that the findings be compared with the results in areas without
larviciding. The Committee stressed the importance of OCP retaining the services of an
ophthalmologist on a long-term basis.

98. Examination of Simulium in the Niger basin in the Western Extension area had shown that
after three to five years of large-scale distribution of ivermectin, the fall in the percentage of infected
parous flies was greater than that expected by larviciding alone. This finding suggested that the
addition of ivermectin distribution to larviciding added a measure of security, and might lead to a
reduction in the number of cycles of larviciding needed each season and thus to economies.

99. Indications for where ivermectin should be used could be summarized as:

l. in zones where larviciding continued but faced technical problems, as an aid to transmission
control;

2. in the extension areas, as an adjunct to larviciding, to control disease and possibly to reduce
transmission and economize on larviciding;

3. in communities where onchocerciasis exists, even at a low level, and in which larviciding was not
taking |lace;

Possible further roles for ivermectin were:

4. to treat immigrants with onchocerciasis in a controlled area;
5. to treat situations of recrudescence.

100. The Committee was pleased to note that OCP staff had embarked on small studies such as on
the perception of the impact of ivermectin by the population ayrd on the relationship between the
presence of nodules and skin changes and prevalence. These studies could be carried out along with
the main activities of the OCP Epidemiological Unit with little extra effort and expense.

l0l. A pilot study was undertaken in the Asubende area to assess the populations'perception of
the impact of ivermectin. It was found that 8070 of those who had suffered from itching had observed
an appreciable reduction in its intensity and that 70% claimed an iniprovement of their general health.
A control study in a nearby community without ivermectin distribution was being planned.

102. The problem of migration of people with onchocercal infections and its potential impact on
the epidemiological situation was given considerable attention by the Committee. The Programme had
routinely, over the past years, collected information in this regard during visits to indicator villages
and was now engaging socio-anthropologists to undertake in-depth studies. Also, arrangements were
being made for the employment of a consultant socio-demographer with a view to drawing maps of
current migration patterns and help to predict what would happen in the future in this respect -
important for OCP and essential for the countries concerned in the process of devolution.
Furthermore, ONCHOSIM simulations using various migration scenarios were recommended to predict
the effect of migration of infected individuals on transmission. It would be difficult to ensure
ivermectin treatment as and when required, except in the case of the migration of entire communities
and fishermen who moved according to a set, seasonal patiern.

103. The Committee was informed that different methods of ivermectin distribution would be
investigated by means of operational research in order to determine their respective levels of
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cost/effectiveness. One such method would be to combine ivermectin distribution with other public
health activities. Likewise, operational research would be carried out in the more restricted field of
management of ivermectin to consider such aspects as supply, storage and accountability of the drug.
A special study was being undertaken with TDR support.

104. In November 1991, a meeting was held in Ouagadougou on methods for community diagnosis
of onchocerciasis to guide ivermectin-based control in Africa. The meeting was organized jointly by
OCP and TDR and had brought together scientists involved in community-based epidemiological
studies in endemic countries in West, Central and East Africa. The main objective was to compare the
relationship between the risk of blindness and levels of endemicity in different endemic areas in order
to assess the validity of recently proposed guidelines for large-scale iverurectin treatment in different
endemic areas in Africa and of rapid assessment methods of the risk of blindness at the community
level. It was concluded that the relationship between blindness and endemicity was fairly uniform
throughout the West African savanna and that the use of nodule palpation in adult males was an
appropriate alternative to the skin-snip method for the purpose of community diagnosis in areas not
yet brought under control.

105. Placebo-controlled trials had shown that ivermectin was also effective againstonchocercal skin
disease, but no guidelines for large-scale ivermectin treatment in the forest regions could be given
because of lack of information on the public health and socioeconomic importance of skin disease.
However, one study indicated that onchodermatitis might be associated with serious stigmatization
and TDR had given high priority to further research into the social importance of onchocercal skin
disease.

Diasnosis

106. The above meeting resulted in practical recommendations for the application of rapid
assessment methods in onchocerciasis epidemiology which were being forwarded through AFRO to
national onchocerciasis control programmes in endemic countries outside the OCP area. The
conclusions were not of direct relevance for the OCP which had already completed the
epidemiological mapping throughout the Programme area. However, the meeting provided a good
example of how the experience and expertise of the OCP could contribute to onchocerciasis control
in non-OCP countries, in line with the decision of the Programme Director that OCP should be a
resource centre for onchocerciasis control throughout the world.

107. The Programme was encouraged to continue its support for the search for an
immunodiagnostic test in order to reduce its reliance on skin-snips. The Committee was informed
that the Filariasis Steering Committee of TDR had started a special immunodiagnosis initiative with
as first priority the development of an immunodiagnostic test for O. wlvutus to facilitate the early
detection of recrudescence in the OCP area. Considerable progress had been made and three
promising antigens had been selected and were now being produced in mg quantities for large-scale
field testing. The Steering Committee had recommended to the Programme to start the collection of
longitudinal serum samples in a sample of indicator villages and to consider the establishment of a
serodiagnosis laboratory in the OCP area. The Programme had already started to implement the first
recommendation but wondered if the establishment of a serodiagnostic laboratory was not premature.

108. The Committee discussed the issue at some length. Though there was no immediate need to
establish the laboratory, it was considered important that the Programme itself was directly involved
in the field testing of new immunodiagnostic tools. Introduction of immunodiagnosis into surveillance
operations would be a gradual process and there would need to be a period during which both
immunodiagnosis and skin-snipping would have to be used simultaneously in order to gain experience
with the new tool and determine the operational value of immunodiagnosis. The Committee
recommended that OCP should be in charge of this operational testing and this would require the
setting up of a laboratory at an appropriate time, and the training of itaff before large-scale field
testing was initiated.
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109. Though the ultimate need was for a simple diagnostic test that could be used under fisld
conditions, the Committee agreed with the approach taken by the Steering Committee of TDR to
develop first an ELISA-based test to be used in a central OCP laboratory. For the first 5-7 years of
surveillance under devolution such a test would be of great operational value. The Committee noted
with interest that there were plans to test the possibility to develop probes for the detection of
circulating parasite DNA and encouraged the Programme to collaborate in this research.

I10. In conclusion, the Committee congratulated the Programme on the high standards and
effectiveness of the activities in the field of epidemiology.

r. oNcHocERcTASTScHEMoTHERApyPROJECT(OCT/MACROFTL)

lll. The EAC observer at the Macrofil Steering Committee meetings reported excellent mutual
benefit and collaboration between OCP and TDR in this committee. The Programme Director
confirmed OCP's full commitment to long-term support of Macrofil.

ll2. Good collaboration with Ciba Geigy in the past year had resulted in progress with two
potential macrofilaricides:

I13. Amocarzine (CGP 6140). Earlier problems with Ciba Geigy over this compound were being
resolved. The company was preparing data from clinical trials against onchocerciasis for submission
to the Swiss Regulatory Authority, possibly in 1992. Further work within OCP was planned as soon
as the clinical data, particularly on adverse effects, had been assessed.

I14. CGI 18041. Preclinical toxicology reports would become available in August 1992 and allow
a decision to be made on Phase I clinical trials. Efficacy studies in Macrofil laboratories had
confirmed that the drug was macrofilaricidal, in a single dose, in model infections of onchocerciasis
and lymphatic filariasis in rodents, primates and cattle.

ll5. A U.S. patent had been filed for the third potential macrofilaricidal compound, UMF 078,
covering chemical synthesis and antifilarial activity. An industrial collaborator was being sought for
co-development of this compound, but if results of preclinical development were satisfactory,
Macrofil, with the help of the Product Development Unit of TDR, would continue developrnent in
any event. Toxicity in beagle dogs after oral dosing was causing some concern, and could lead to
concentration on intramuscular routes of dosing.

116. Additional clinical centres in Africa for onchocerciasis studies were being sought to
supplement, or eventually replace, OCRC, Hohoe, Ghana. A recent site visit suggested that Enugu,
Nigeria, might be suitable. A further site in Cameroon would be assessed shortly. While awaiting
Phase II trials of CGI 18041, clinical protocols for CGP 6140 and for high dose ivermectin had been
developed. Clinical work in South America, and work in cattle suggested that repeated high doses
of ivermectin may kill a proportion of adult worms. EAC urged that clinical trials with higher doses
of ivermectin be carried out; these might also prove of importance in the prevention of ivermectin
resistance.

ll7. Clinical trials of treatment with ivermectin followed by albendazole had been completed at
OCRC, Hohoe. Final results of nodule analyses were awaited, but preliminary results did not suggest
a significant macrofilaricidal effect.

ll8. fhree additional companies had in the past year signed agreements to supply compounds
supplementing the regular suppliers, Ciba Geigy, Parke-Davis, WRAIR and NCI. In vitro and animal
screening models for chemotherapy had been reviewed, and O. ochengi in cattle added to the existing
O. gibsoni model. Resynthesis by contract laboratories of compounds (active in primary and
secondary screens) would allow more compounds to be tested in the two cattle models. A meeting of
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been arranged iri July 1992 to optimize

I19. Because of the steady increase of knowledge of helminth biochemistry, Macrofil had decided
to solicit research proposals on the identification of pharmacological targets for potential
macrofilaricides. lt was hoped that this would lead to the flow of further novel compounds into the
screens.

120. It was intended to appoint a part-time consultant to establish and maintain a database for
compound screening in Macrofil. This should allow the Project Manager more time for his essential
role in coordinating drug development activities.

l2l. - After 12 years of field veterinary use, resistance to ivermectin had been identified in
gastrointestinal nematodes of veterinary importance, and produced in the free-living nematode
Caenorhabditis elegans. The occurrence of resistance depended upon the frequency and dominance
of resistance genes, the frequency of drug pressure, the number of worms submitted to treatment and
upon epidemiological circumstances that affected worm survival.

122. For genetic reasons, high level resistance (x 100), controlled by a single dominant gene was
extremely unlikely to arise in O. volvulus. Low level (xa - l0) resistance, due to selection of two or
more of 30 recessive genes might be expected at a rate of I in l0a organisms, and be detectable after
about I0 worm generations. Annual dosage of ivermectin (coinciding approximately with an annual
worm cycle), incomplete coverage of populations, and underdosing, are likely to encourage the
emergence of resistance. However, bearing in mind the long generation time of O. volwlus, resistance
might only be seen after l0 or more years of field use. Full dosing, restriction of ivermectin to
essential situations only, the use of any available effective second microfilaricide and the continuing
use of larviciding were likely to reduce the risk of resistance.

123. The Programme stressed the need for a practical and sensitive test of ivermectin resistance in
onchocerciasis, and EAC supported the research programme initiated by Macrofil in this area.

124. [n response to requests from EACI2 and JPCL2, the Macrofil Steering Committee had
estimated what funding increases would be needed to accelerate the development of a macrofilaricide
according to EAC recommendations and this estimate, involving a requirement for an additional US
$ 8 million in the fourth Financial Phase, had been approved by OCP and submitted to CSA.

125. The Committee recommended to the Programme Director that he present the revised budget
of Macrofil to JPC and seek firm funding for the fourth Financial Phase, so that the highly promising
scientific and drug development programme of Macrofil could be secured.

J. DEVOLUTION

126. The Committee noted with satisfaction that devolution plans were now being implemented in
all seven countries in the initial Programme area. Active and passive epidemiological surveillance had
been instituted in Burkina Faso, Mali and Niger and public awareness campaigns and training
seminars were being conducted in all seven countries. The World Bank was financing the
implementation of the Burkina Faso plan and bilateral support was being sought by other Participating
Countries.

127. The OCP Devolution Unit, together with the AFRO Intercountry Devolution Coordinator,
collaborated closely with the national authorities concerned in such aspects of devolution as the
preparation of plans, the search for external support, the organization of training seminars and the
carrying out of studies in such fields as community participation in ivermectin distribution, the effect
of migration on transmission (using locally recruited socio-anthropologists) and the importance of
blackfly-nuisance on socioeconomic development (OCCGE). National Devolution Committees were
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now constituted in four of the countries in the initial Programme area, as well as in Guinea-Bissau,
and the staff of the Devolution Unit paid regular working visits to the courrtries in question.

128. The National Devolution Committees were highly operational in nature and indispensable for
ensuring the implementation of national devolution plans. They were set up and functioned under
the entire responsibility of the countries concerned.

129. The Committee congratulated the Programme on the substantial progress made in the field of
devolution. The Committee also expressed its appreciation of the strong support being extended to
the devolutioir process by the Regional Director AFRO, as witnessed atso Uy the participation in the
current EAC session of a senior staff member of his office, Dr. D. Barakamfitiye.

130. The Committee was reminded that the Devolution Unit was established in response to a
recommendation by the External Review Team and that its functions reflected those suggested by that
Team. Basically, the role of OCP in devolution should be seen as supporting the national health
administrations in strengthening epidemiological surveillance to detect recrudescence and to control
instances of reappearance of the disease in the context of the varied epidemiological situation that
pertained within the OCP area. The Committee recalled that the External Review had detailed the
functions of the Devolution Unit and highlighted the need for both financial and management
training, requirements for multidisease surveillance, drug distribution, information, education and
communication, operational research needs ahd technical backstopping.

l3l. After a debate on the subject, the Committee agreed on the following operational definition
of recrudescence: "the reappearance in a community of the disease, following its successful control,
at a level above that to which it had been reduced, and unacceptable from the public health point of
view".

132. The Committee noted that computer simulations of recrudescence of onchocerciasis after 12
years of effective larviciding showed that within l5 years the CMFLs would reach between 5olo and
l0% of the pre-control value and 1000/o of that value after about 30 years following cessation of vector
control. The model predictions also suggested that an annual incidence of 1.00/o to 1.50/o between
three-yearly surveys constituted the threshold of recrudescence. Any possible occurrences of
recrudescence would be thoroughly investigated with a view to testing the sensitivity of the model.

133. In examining the institutional frameworks of OCP/WHO support to devolution, EAC members
expressed some concern that there might be a risk of duplication of functions between, on the one
side, the Task Force and the OCP Devolution Unit, and, on the other, the Devolution Unit and the
Intercountry Devolution Coordinator. The Committee was reassured that such duplication was not
likely to occur, as the staff of the Devolution Unit had established the best of working relations with
the Intercountry Devolution Coordinator.

134. However, it was realized that the arrangements were still in their infancy and would need to
be adjusted to conform with the exigencies of field operations, and it *ur .ugg.sted that the Terms
of Reference of the various devolution organs, in particular those of the iisk Force, should be
reviewed at an early date to avoid overlapping of functions. In this connection, it was explained that
the involvement of OCCGE was justified by contributions of that organization to field operations
including operational research activities. The Committee endorsed the need for flexibiliiy in the
institutional arrangements for devolution.

135. The Committee noted that considerable progress was being made in many of the aspects of
devolution which the External Review and JPC had identified as integral to the ru...r, of this tong-
term process. EAC considered that the conceptual difficulties posed by devolution were now largely
overcome through concrete actions by the Devolution Unit on the one hand, and by the countriei on
the other. Parameters for evaluation were under study.

136. The Committee underlined the importance of activities being conducted in a uniform manner
throughout and was informed that all natibnal epidemiological survJillance teams applied strictly the

i
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standard methodologies of OCP. The national teams had all workgd under supervision of, and in close
collaboration with, the OCP Epidemiological Unit for several years and would continue to perform
their tasks safely and reliably.

137. The Programme wrr updating its manuals on epidemiological surveillance and ivermectin
distribution, presenting the guidelines in a "user-friendly' manner so as to ensure high quality
operations of the national devolution teams. In this regard, the Committee was informed that a
manual on the control of blackflies by ground larviciding had been prepared by OCP. Such ground
control would be carried out by nationals for the sole purpose of nuisance abatement wherever
justified and initially monitored by the Programme. Only temephos and B.r. H-14 would be
employed. The Committee felt that for any other control activities undertaken against vectors of other
disease agents, an advisory body or a structure similar to the Ecological Group should be constituted.

138. The Committee stressed the importance of national epidemiological teams being familiar with
the handling of data and their analysis. Assurance was given that team members, together with OCP
EPI staff, carried out a careful analysis of the collected data immediately after each field visit with
a view to drawing the consequential operational conclusions. Also, the Programme was developing
an epidemiological information system to be transferred to the Participating Countries so as to allow
them to analyze their own epidemiological surveillance findings and ensure intercountry compatibility.
In this connection, the Committee stressed the need for village communities to alert the authorities
of suspected recrudescence.

139. Members of the Committee paid particular attention to the importance of information and
education regarding devolution activities at the village level as demonstrated by the encouraging
experience of community self-treatment with ivermectin in Mali. The Committee heard interesting
and informative statements by the National Onchocerciasis Coordinators from Mali and Sierra Leone
concerning the realities of onchocerciasis control activities in their respective countries. The
Committee recommended that OCP give its full support to the strengthening of education.and
information efforts by the Devolution Unit as well as by other Programme units operating in the field.
The Committee's attention was drawn to the availability in the offices of WHO.Representatives of
information officers who might assist the Devolution Unit and the National Onchocerciasis
Coordinators in this respect.

140. The Committee noted with interest the employment by the Programme of consultant social
scientists on a country-by-country basis who would study the attitudes and awareness factors in
village communities in order to eventually facilitate and strengthen public awareness, surveillance and
drug distribution taking into consideration their findings. The social scientists would meet in a
seminar to identify the issues to be tackled. The Committee endorsed this initiative.

l4l. The Committee recognized that the opportunities presented by the many other initiatives
within the health sector in the Participating Countries should be assessed as a possible mechanism to
assist the devolution process as the need to maintain awareness of a disease which was no longer a
public health problem was paramount and any means of facilitating the implernentation of devolution
activities should be used such as Guinea-worm eradication programmes and activities of the Expanded
Programme on Immunization, of the control programme of diarrhoeal diseases and of NGOs. At the
same time, the Committee, realizing the unique structure and resources of OCP, recommended that
the Programme consider how its structure and know-how could be involved in the strengthening of
public health systems in the Participating Countries.

142. In respect to operational research, the attention of the Committee was drawn to recent TDR
initiatives and to the opportunities provided for further collaboration between OCP and TDR. Of
particular relevance was the initiative in onchocerciasis research in Nigeria which involved TDR-
funded operational research undertaken by Nigerian scientists under the umbrella of the National
Onchocerciasis Control Programme and a joint NOCP/TDR steering committee. The first round of
the initiative focussed on rapid assessment methods, health education and communication strategies
and alternative ivermectin delivery methods, including community self-treatment. The results of the
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first round would be available by October 1992. The second round had already started and focussed
on questions of monitoring and evaluation.

143. The socioeconomic research component of TDR had funded many other projects in the field
of operational research and had established an important network of epidemiologists, social scientists
and health economists with extensive experience in the field of operational research. Given the good
relations between OCP and TDR, further collaboration in this field would be natural. One obvious
candidate for such collaboration was the issue of community self-treatment with ivermectin.

144. According to the recommendations of the External Review Team adopted by the twelfth
session of the JPC, one of the main tasks of the Devolution Unit was'to support operational research
on topics relevant to devolution such as health systems research (inventories of what actually exists
in the Participating Countries needed to be updated); alternative ivermectin delivery systems;
epidemiological impact of ivermectin and long-term safety; new immunodiagnostic tools; drug
resistance; and community participation in onchocerciasis control."

145. Several of these topics had already adequately been dealt with by other units of the
Programme. However, health systems research, which included the study of alternative ivermectin
delivery systems and their cost-effectiveness, community participation, compliance, modes of active
and passive surveillance was the primary responsibility of the Devolution Unit. The same applied to
behavioural research, for example, in relation to blackfly nuisance, populations' reaction to skin-
snipping and the phenomenon of migration.

146. The Committee considered that such studies formed an urgent priority because the answers
they were designed to provide should be available to the Participating Countries before the
Programme came to an end.

147. The Committee was of the opinion that this research was only going to be carried out
adequately and timely, if OCP made a determined effort in initiating the required studies. During
its past year, the Devolution Unit had initiated research in this context. The Committee believed thai
this unit, in a timely manner, needed strengthening if it was to undertake this work effectivety.

148. As also indicated by the External Review Team, there was a need for a public health specialist
- a medical doctor or a medical sociologist - with experience in health services research who operated
in an international network of researchers working in related fields, including relevant units at WHO
(TDR, SHS), and who was able to acquire the necessary funds by submitting good research proposals
to funding agencies in close collaboration with researchers in the countries *[ere the research would
be carried out. In this way, OCP would contribute to research capacity building.

149. The OCP training programme for the period of the fourth Financial phase (lgg2-tggl)
requested by JPC at its twelfth session, was still under preparation. It would be submitted to JpC in
I993 session after scrutiny by EAC.

K. RESEARCH

General

150. The Committee expressed its satisfaction with the progress made in research during the past
year and noted in particular the continuing fruitful collaboration with TDR through joint meetings,
the Macrofil project and the initiative for the development of an immunodiainoitic test. rtre
Committee was encouraged by the overall progress in research in all aspects of pro-gramme activities
orientated towards more cost-effective control on the one hand, and iacilitating devolution on the
other and noted that Programme staff had continued to publish articles in scienlific journals. The
report of the Annual Internal Technical Review meeting had guided the internal research agenda,
focussed staff on issues related to other units and piovided an excellent background for the
Committee's deliberations.
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l5l. The Committee regarded the establishment of a molecular biology laboratory in Bouakr! for
Onchocerca differentiation as an important achievement and was pleased to note progress towards the
development of a macrofilaricide and an immunodiagnostic test.

Research oriorities

152. The Committee reconfirmed its existing recommendation that the highest priorities be given
to the search for new insecticides, the search for a macrofilaricide and the development of an
immunodiagnostic test.

153. The Committee endorsed the recommendations of the l3th session of the Ecological Group
for research on insecticides and the aquatic environment (see para. 67). With regard to insecticide
research, the Committee recommended that high priority be accorded to research on B.t. H-14
formulations and to the screening of pseudo-pyrethroids to select a compound for use at river
discharges of l5-70 m37s in areas of organophosphate resistance (see paras.40 and 5l).

154. The Committee also endorsed the research recommendations made by Macrofil in relation to
clinical trials with CGP 6140 (amocarzin), to pre-clinical trials with CGP 18041, and, to the further
promotion of compound UMF 078.

155. The Committee stressed that the need for alternative diagnostic tools was becoming
increasingly urgent due to, amongst other factors, the need to generally curtail skin-snipping and the
emerging population reluctance to submit to skin-snip. The Committee therefore recommended that
high priority be given to:

(i) Studies on the development of suitable O. volvulus antigens, in collaboration with TDR,
with a view to eventual field evaluation in the OCP area. At the same time, sera should
be collected over time for future immunological assessment (see paras. 107-109).

(ii) The development of DNA probes to detect O. volvulus in blood and other body fluids (see
para. 109).

Other research activities

156. The Committee in considering OCP operations at its current session noted and endorsed a
series of operational research activities and studies carried out in conjunction with the routine work
of the Programme or planned for implementation. These research subjects are brought together and
listed below.

157. Vector control

a. Research on resistance mechanisms of blackflies to organophosphate insecticides with a
view to establishing new techniques for the detection of resistance in the field.

b. Evaluation of newly developed morphometric techniques for the identification of adult
females of S. dunnosum s.l. in the OCP area.

c. Development of DNA probes which would allow for the identification of all the life stages
of the species of the S. damnosum species complex.

158. Epidemioloeical activities and treatment

a. Community self-treatment with ivermectin (paras. 93 and 143);
b. Effect of frequent ivermectin applicdlon on transmission (para. 94);
c. Effect of ivermectin on ocular manifestations (para. 97);
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159.

d. Relationship between the presence of nodules and skin changes and prevalence (para. I 00);
e. Populations perception of the impact of ivermectin (para. l0l);
f. Preparation of maps of current migration patterns (para. 102);
g. ONCHOSIM simulations to predict the effect of migration on transmission (paras. 102 and

145);
h. Cost/effectiveness of different methods of ivermectin distribution (paras. 103 and 145);
i. Management of ivermectin (para. 103).

Devolution

a. Identification of parameters for evaluation (para. 135);
b. Study of the attitude and awareness factors in village communities (para. 140);
c. Compliance to ivermectin (para. 145);
d. Modes of active and passive surveillance (para. 145);
e. Blackfly nuisance (para. 145);
f. Populations'reaction to skin-snipping (para. 145).

L. OTHER MATTERS

Next aerial contract (1993-1995)

160. The Committee was informed that on l0 June 1992, Dr. Hiroshi Nakajima, Director-General
of WHO, had endorsed the recommendation of the Contract Review Committee for the OCp Aerial
Spraying Contract, that the next aerial contract (1993-1995) be awarded to the current aerial
contractor, Evergreen Helicopters Inc. Under the conditions of the new aerial contract, the contractor
would be required to provide only helicopters. The cost of helicopters flight hours would be US $ 747
for guaranteed hours and US $ 636 for supplementary hours. Equivalent costs for the current aerial
contract were US $ 777 and US $ 666, respectively.

EAC field visits

16l. The Committee agreed that its Chairman and the Programme Director would discuss
requirements for EAC members to make field visits during the coming year. In assessing the
Programme's requirements, account would be taken of the expertise of individual EAC memberi, the
subject areas where OCP staff needed special advice, and, the programmes of work of OCp and
national staff.

Technical manuals

162. Committee members were provided with copies of two OCP manuals; one dealing with
ivermectin distribution and the other with the ground application of insecticides for alleiiating
blackfly nuisance problems. A third manual on ophthalmology was nearing completion and wouli
shortly be distributed to EAC members.

163. The Programme Director confirmed that it would now be standard practice for all training
manuals to be reviewed by the EAC before they were given wider distribution. It was agreed that thia
review could take place between EAC sessions.

M. DATE AND PLACEOF EAC14

164. The fourteenth session of the Expert Advisory Committee would be held in Ouagadougou
throughout the week commencing 7 June 1993. Members would also be required to attend informal
briefings provided by Programme staff on Saturday 5 June 1993.
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N. AD.OPTION OF THE REPORT

165. The draft report of the thirteenth session of the EAC was approved by the Committee at the
close of the session.

O. CLOSURE OF THE SESSION

166. During the closure of the session, the Chairman paid tribute to three of the Committee's
members who were retiring from the EAC: Prof. T. Freyvogel, Prof. A.S. Muller and Dr. N. Gratz.
He thanked them for their long dedicated service to the Programme and for the many significant
contributions they had made towards its success. He also paid tribute to one OCP staff member, Dr
David Baldry who would soon be retiring from the Programme, and, to three other staff members,
Dr Pierre Guillet, Dr Yankum Dadzie and Mr Georges Koulischer, who would most likely have left
the Programme before the next session of the EAC.

167. The Programme Director also paid tribute to retiring Committee members and staff, thanking
them for their many and varied contributions to the Programme.

168. Finally, the Chairman expressed his thanks to the Programme Director, to OCP staff and to
the interpreters, for their many contributions towards making the session a success.
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SUMMARY OF RECOMMENDATIONS

Summaries of the Ecological Group's recommendations are presented below.

Ooerations

l. Use of permethrin to be limited to six treatment cycles with this policy also applying to
carbosulfan.

The oossible imoact of svnthetic ovrethroids

Reassessment of the synthetic pyrethroids and related compounds to identify potential
operational larvicides to replace permethrin and which could be used at river discharge rates

of l5-70m3/s.

Re-evaluation of currently available data on permethrin and field trials to assess its safest use.

Recoverv of aouatic non-tarset oreanisms followine cessation of larvicidine

2.

3.

4.

5.

6.

Studies of the refugia of aquatic non-targets organisms.

Investigation to assess the resources required to study insecticide susceptibility/resistance
levels in aquatic non-target invertebrates (para. l9).

Specific surveys to assess the presence or absence of crustaceans for comparison with baseline
data collected in the 1970s.

Data manaeement

7. Comparison of invertebrates in benthos and in drift samples.

8. Comparison of invertebrates drifting during the day and during the night.

9. Consultant for an external evaluation of data collected and analysed on invertebrates collected
by Surber sampling.

10. Further analysis of fish data, taking into account hydrological parameters and details of the
types of insecticide used (para. 36).

Monitorins and exoerimental activities

I l. Reactivation of one or two monitoring sites in the southern extension area (para. 42, (i)).

12. Exploration of the possibilities of contracting fish toxicity testing to specialized ichthyological
laboratories (para. 42, (ii)).

13. Further toxicity testing OMS 3043, permethrin and phoxim using a greater variety of fish
species (para.44).
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Trainins and additional studies

14. Finalization of project proposal for complementary research and request for funding (para.
48).

15. Recruitment of a consultant to assist the establishment of the Sierra Leone ichthyologist (para.
6e).

16. Leave of absence for the @Pl hydrobiologist to pursue doctoral studies in Paris during 1992
(para. 70).

17. Taxonomic studies on aquatic invertebrates.

Search for new insecticides and formulations

18. OCP to continue, undiminished, the search for new insecticides and formulations, and to
further refine and expand iis programme for the optimization of larviciding operations.

A. INTRODUCTION

l. The Ecological Group held its thirteenth session in Bobo-Dioulasso, Burkina Faso, from 20
to 23 January 1992 under the chairmanship of Dr C. LevEque. Lists of participants and of working
documents are presented in appendices I ar.d 2, respectively.

(a) Ooenine session

2. The session was opened by Dr D. Quillever,! on behalf of the Programme Director, Dr
Ebrahim M. Samba, who was currently attending the eighty-ninth session of the WHO Executive
Board in Geneva. Dr Samba very much regretted that he could not be present for the thirteenth
session of the Ecological Group and had requested that his best wishes for the session and for 1992
be conveyed to participants. Both Dr Quillevere and the Chairman welcomed Dr Y. Kane, Secretary-
General of OCCGEZ and Dr H. Tiendrebeogo, Assistant Secretary-General, and expressedL thiir
appreciation to OCCGE for kindly providing the meeting room for the session.

3. In his opening remarks, the Chairman gave a special welcome to members of the national
hydrobiological teams of Cote d'lvoire, Ghana, Guinea and Mali, who were able to attend the session.

4. Dr Kane \ilas very pleased that OCCGE had been able to place its facilities at the disposal of
the Ecological Group. He recalled that there had always been strong links between OCCGE and OCp,
and these had been further strengthened in recent months with OCCGE becoming a participaht'of the
Devolution Task Force. Finally, he wished the Ecological Group every success in its deliberations.

(b) Field visits

5. On l8 and 19 January members of the Group, national hydrobiologists and OCp staff visited
monitoring sites along stretches of rivers that had not received routine larvicide treatments over the
last four and a half years, and, were given the opportunity to make collections of aquatic
invertebrates. The sites visited were the upper R. Leraba (at Leraba Bridge), the upper R. Comoe (at
Banfora Falls and at lr{oussodougou Dam), R. Kou (at Nasso; R. Mouhoun system) and R. Mouhoun
(at Samandeni).

Onchocerciasis Control Programme in West Africa

Organisation de Coordination et de Cooperation pour la lutte contre les grandes Endemies
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6. The Group expressed its sincere appreciation to the Programme for the arrangements made

for these field visits, which had provided members with invaluable opportunities to examine untreated
rivers that undoubtedly constituted important refugia and sources of recolonization of aquatic

invertebrates.

(c) Guest lectures

7 . During the mornin g of 2O January, Prof. D. Calamari delivered a lecture to national
hydrobiologisis and OCP staff on ecotoxicology and related problems. In the afternoon Dr C. Lev6que
gave a lecture on the bio-diversity of fish populations.

8. Both lectures were very well received by the audience, and were followed by lively
discussions. Group members and other participants unanimously agreed that guest lectures of this type
should become a regular feature of future Ecological Group sessions.

N)OPTION OF THE AGENDA

The agenda, as presented in the contents list of this report, was adopted.

REPORT ON VECTOR CONTROL OPERATIONS

(a) Ooerations and entomoloeical situation

10. The Chief of the Vector Control Unit (YCU) reviewed vector control operations and the
entomological results obtained over the past year, pointing out that there had been no significant
changes in control operations compared to the previous year. The most important points noted by the
Group were:

- Cessation of larviciding in about 80% of the initial OCP area, with treatments now
confined to some previously reinvaded areas.

- At the end of the dry season (April) 2000-3000 km of river were treated ; only 4 infective
female flies were found among the l2l6 captured in the entire area during the l5th week.
In the rainy season (August) about 18,000 km of river were treated ; 16 female flies out
of the 5l3l caught in the 33rd week were infective.

- Transmission was thus extremely low and no reinvasion occurred (reinvasion studies had
now ceased).

- Apparent impact of ivermectin distribution on transmission in southern Sierra Leone,
where larviciding had been discontinued.

- Significant reductions in the use of B.t. H-14, temephos and carbosulfan, slight increase
in the use of permethrin and significant increase in the use of pyraclofos. See Table l.

I l. The Eastern Operational Area had been marked by appreciably higher rainfall than in 1990,
with increases of 50-60% being recorded in parts of the area. The rains had started early and ended
late, by comparison with the previous year. Consequently, some unusually high river discharge rates
had been recorded. The most important elements of larvicide use in this area were:

'harder" compounds had been used earlier than during the previous year,

appreciable use of temephos in the eastern sector with reintroduction of this compound
in parts of northern Ghana,
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- reduced B.t. H-14 use throughout the area, partly because of high river discharge rates,
and partly because pyraclofos was available as a replacement,

- chlorphoxim and increasingly phoxim used in mainly S. silbanum areas north of latitude
80 N and in parts of the Volta Basin,

- permethrin used throughout the area, from one to five cycles

- few cycles of carbosulfan throughout the area.

- increased use of pyraclofos throughout the area but mainly north of latitude 80 N in S.

shbonum arezts,

- pyraclofos not always effective in the R. Pru valley and thus replaced by carbosulfan on
some occasions.

12. In the Western Operational Area rainfall had been generally slightly higher than in 1990 but
this had not necessitated any significant changes in larvicide treatments or in the treatment strategy.
The most noteworthy developments in this area had been:

- further extension of treatments into the western headwater tributaries of the R. Sassandra
in Guinea (started in 1990 and expanded in l99l),

- increased larvicide coverage of upland tributaries in the valleys of the upper R. Milo,
upper R. Bale, upper R. Niandan and R. Tinkisso (all in Guinea),

- discontinuation of larviciding of rivers in southern Sierra Leone, corresponding to the
distribution zone of S. soubrense B, a non-reinvasive vector species,

- reduced use of temephos, B.t. }l-14 and permethrin and increased use of pyraclofos and
phoxim, with an overall reduction of I l% in larvicide costs,

- ATPs3 very low throughout the area, with widespread ivermectin treatments in the whole
of the upper Niger Basin undoubtedly having 4 complementary effect.

(b) Hvdroloev

13. The Group was informed that in order to make larvicide application as accurate as possible,
hydrological data were collected from 135 conventional river gauges on a regular basis. Data were also
received via satellite for I02 gauges fitted with teletransmission beacons (6E of these belonging to
ocP).

14. The collection and analysis of hydrological data were under the charge of a professional
hydrologist at Odienne, hydrological brigades at Odienne and Kara, and, four hydrological teams (two
in Guinea and two in Sierra Leone). Increasingly, these units were reporting that conventional water
gauges were not being adequately maintained, due to a shortage of resources in the national
hydrological services. If this trend continued, the Programme would have to consider providing
financial resources to the national hydrological services or purchasing additional teletransmission
gauges.

(c) Resistance and its control bv larvicide rotations

15. The Group noted that temephos resistance continued to be kept in check by rotating this
compound with five others, as had become standard practice over the last few years.

Annual Transmission Potential
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16. Recently, resistance to temephos was found in S. sirbanum populations in several rivers in
Sierra Leone and in the upper Niger Basin of Guinea. Resistance to phoxim (introduced operationally
in l99l) was restricted to populations of S. sonctipauli and S. damnosum s.s. along the lower R. Comoe
in Cote d'Ivoire.

17. Resistance to pyraclofos was observed in predominantly S. damnosurn s.s. populations of the
R. Marahoue after an exceptional series of treatments (16 cycles between November 1990 and April
l99l), and it was carefully explained to the Group that:

(i) this long series of treatments with gyraclofos was organized for experimental purposes
(environmental monitoring) and would not be necessary under normal operational
conditions,

(ii) resistance was of the order of l2X the normal susceptibility level,

(iii) S. dwnnosum s.s. has an intrinsic susceptibility to pyraclofos which is 2X less than that
of other species of the complex,

(iv) susceptibility returned to normal levels after suspension of pyraclofos treatments,

(") and susceptibility to temephos remained good, indicating multiple resistance to
temephos, phoxim and pyraclofos, rather than true cross-resistance.

18. During a broader discussion on resistance, the Group expressed its regret that there was still
nothing known about insecticide resistance in aquatic non-target organisms, especially invertebrates.
It was argued that as more and more oncho-controlled areas became developed, a broader spectrum
of agro-chemicals would be used and a greater variety of compounds would find their way into river-
water (see Section H). In such situations, it was important for environmentalists to know:

- if reinvading non-target organisms were susceptible or not to the compounds they
encountered on arrival,

- whether or not non-target organisms had the capability of building up resistance to newly
introduced chemicals.

19. Acknowledging that the OCP'hydrobiology team already had a heavy workload, the Group
considered it unrealistic to ask that team to initiate investigations on susceptibilityftesistance levels
in aquatic non-target organisms. However, the Group did recommend that the OCP hydrobiologist
discuss this issue with his national counterparts to make a preliminary assessement of ihe resorrces
that would be required to initiate some baseline studies.

D. SEARCH FOR NEW LARVICIDES

(a) Screenine of new B.r. H-14 formulations

20. The Group was reminded that the purpose of the screening programme was two-fold; to obtain
operational formulations that are more potent (permitting reduced dosage), and, which have better
carry (enabling a reduction of the number of treatment points).

21. In l99l only one chemical company, Becker Microbial Products (BMP), supplied OCp with
new B.r. H-14 formulations. Disappointingly, all those samples were less potent than the current
operational formulation.
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22. Abbott, the main supplier of B.t. H-14 to OCP, has sponsored the development of a new
bioassay system. Two units'shakers orbital'have been supplied to the IRUa and towards the end of
l99l a bioassay protocol for S. dannosum was developed. These systems will greatly improve the
screening process, both in the USA and in the OCP area, and will be used to evaluate new
formulations of B.r. H-14 which Abbott will provide in 1992.

23. In January 1991, Institut Pasteur provided IRU/OCP with new strains of B.t. H-14 that
produce subsets of the full complement of four toxins found normally in commercial strains. These
experimental strains will be used to study in closed circuit systems the importance of each toxin on
blackfly larvae, in comparison with mosquitos.

(b) Screenine of new chemical insecticides and formulations

24. The Group noted that some compounds submitted by the chemical industry were tested by the
IRU in l99l and rejected because of insufficient efficacy against S. damnosum. These included OMS
3052 (an organophosphate from Bayer), OMS 3056 (a triazole from CAMCO) and OMS 3055 (a
pseudo-pyrethroid, "Silafluofen'", from Hoechst). If new information on OMS 3055 and improved
formulations can be provided by the manufacturer, additional testing by the IRU would be
considered.

25. OMS 3051 (a pyrethroid, 'Betacyfluthrin', from Bayer) was found to be extremely active
against both S. damnosum s.l. and non-target aquatic insects. Because this compound does not display
better selectivity than permethrin , it will not be studied further.

26. During l99l work would continue on the synthetic pyrethroid OMS 3043 ('Bioresmethrin'
from Roussel-Uclaf), but the highest IRU research priority was to identify completely new
insecticides with a pyrethroid-like mode of action, but having high selectivity for S. damnosum. Two
compounds have so far been identified:

- OMS 3050 (a pseudo-pyrethroid from ICI)
- OMS 3002 (a pseudo-pyrethroid, nTrebonn from Mitsui Toatsu).

27. In trough tests, OMS 3043 showed the same level of efficacy against S. damnosum as
permethrin. Tests on aquatic non-target organisms showed an impact slightly inferior to that of
permethrin, but preliminary river tests with a,20% EC formulation indicated that the operational dose
might have to be higher than that of permethrin. River tests will be. conducted to assess the impact
of this compound at an operational dose.

28. Formulations of OMS 3050 and OMS 3002 were expected to undergo river-testing later in
1992. Research will also continue, in collaboration with the chemical industry, on improved
formulations of carbosulfan (FMC) and pyraclofos (Takeda). Representatives of FMC and Takeda
visited the OCP area in l99l with a view to accelerating formulation research on their compounds.

(c) Other IRU activities

29. The Group was informed that in l99l measures were initiated to improve the packaging,
handling, transport and stock management of operational larvicides. When completed, these measures
will result in optimization of stocks and minimization of losses in the field. In addition, the IRU
organized briefing sessions for OCP and Evergreeir staff in Odienn6 and Kara, on the operational use
of larvicides.In collaboration with other VCU staff, a manual for ground control of S. damnosum s.l.
(chemical and mechanical) was prepared; the English version will be available for distribution early
in 1992.

Insecticide Research Unit
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(d) Ecolosical Grouo comments

30. The Group concluded that the search for new larvicides lvas proceeding reasonably well, but
was concerned that no compounds had been identified which showed promise of being effective at
river discharges in the l5-70m37s range. Obviously, there were poor prospects of B.r. H-14 being able
to fill this gap.

31. The Group thanked OCP staff for the intensity with which they tackled the difficult task of
finding new insecticides and improved formulations. And finally, the Group reiterated its standing
recommendation that the Programme continue its search for new insecticides and formulations, and,
further optimize larviciding operations.

E. ANALYSIS OF FISH MONITORING DATA

(a) The analvses

32. On the recommendations of national hydrobiologists and the Ecological Group, OCP had
arranged for a re-examination of fish monitoring data in an attempt to differentiate the eventual
actions of particular insecticides from those caused by natura! cycles and conditions. The analyses
were conducted by Dr B. Hugueny during a one-month consultancy at OCP/HQ in October 1991.

33. Data were analysed from ten collection sites in the OCP area: four in C6te d'Ivoire, three in
Ghana, and three in the basins of the upper Senegal and the upper Niger. Two variables were
considered with regard to fish species, and seven with regard to collections. All the data collected over
the last 15 years were analysed.

34. From a first study conducted in 1988 (after ten years of surveillance) it was concluded that
it was not possible to demonstrate any evidence of net effects of the insecticides employed bg OCp
on fish populations. The type of analysis employed (FCA) cannot generally do more than provide
evidence of preponderant actions, in this case fluctuations attributable to conjugated climitic and
biological factors, given that there were no simultaneous control observations. The new analysis
presented here (a modification of Randomized Intervention Analysis - RIA) theoretically makes it
possible to reveal even very small treatment effects which could otherwise be masked by interannual
fluctuations. The principal results obtained were as follows:

(i) No variable in any locality showed a long-term evolution suggesting a major insecticide effect,
such as a constant decrease after the beginning of treatment.

(ii) In the same geographic area, many variables had a concordant temporal evolution between
rivers. This concordance was statistically significant for all variables in C6te d'Ivoire, for all
variables but one (Ln total number of individuals per unit effort) in the Volta Basin and for
four variables in the Senegal - Upper Niger basins.

(iii) A concordant long-term evolution was also observed in community composition, defined here
as the position along axes of a factorial correspondence analysis. This concordance was
statistically significant for all axes in Cote d'Ivoire and in the Volta basin and for axes but one
in the Senegal - Upper Niger basins.

(iv) These results suggest that the long-term evolution of community structure was determined
mainly by regional factors which induce similar and simultaneous community responses in
each locality. These factors probably had a climatic basis.

N.B. For the Cote d'Ivoire, the $-imien site was considered as experimental, with the three
other sites serving as controls. In Ghana, the R. Pru was considered as e*peiimental; the R.
Oti as reference (the R. Black Volta could not be used because no pre-tieatment data are
available). In the upper Senegal/upper Niger basins it was not possible to define experimental
and control sites.
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(v) No variable in any experimental locality showed a statistically significant decrease compared
with the reference locality. One exception was the mean coefficient of condition in Cote
d'Ivoire. But this pattern seems to be the result of very low values in Semien during a
particular year.

(vi) Only two species showed a statistically significant decrease in abundance compared with the
reference locality: Brycinus mocrolepidorus in Cote d'Ivoire and Petrocephalus bovei it C6te
d'Ivoire and in the Volta Basin (Ghana).

(b) Ecoloeical Grouo comments

35. The Group stressed that although the modified RIA analysis had not proven any insecticidal
impact on the fish populations studied, it should not automatically be assumed that there had been no
impact. For example, very small fish could have been killed, without their demise being detected. The
Group also had two constructive criticisms to make:

(i) The analyses did not take into account the types of insecticide used.bV OCp at the time the
fish samples were collected. This could be an important factor, considering the very different
patterns of larvicide use prior to and subsequent to the early 1980s. Furthermore, larviciding
operations have always been well documented, so data are readily available.

(ii) Likewise, hydrological data were not included in the analysis, even though hydrological
parameters could be very important. Good data are likewise readily available in OCP.

36. The Group therefore recommended that by way of a follow-up, further analyses of the fish
data be made which include considerations of hydrological parameters (e.g. plotting fish catch per unit
of effort against mean river discharge rate, could provide important information), and, insecticide
use, at least in broad terms by distinguishing pre- and post- 1985 sets of data. Obviously, for this to
be done, OCP staff would have to provide a consultant with the appropriate hydrological and
insecticide data.

F. REPORT ON AQUATIC MONITORING ACTIYITIES

(a) Annual Meetine Qf Hvdrobioloeists

37. The Annual Meeting of Hydrobiologists was held in Bobo-Dioulasso during 14-17 January
1992, under the chairmanship of Dr D. Paugy. The meeting was attended by representatives of the
OCP, of the national hy$robiology teams of Cote d'Ivoire, Ghana, Guinea and Mali, and of ORSTOM.
Towards the end of the meeting Dr C. Back, Chief IRU, devoted three half days to an introductory
course on statistical methods. Participants also attended guest lectures delivered by Prof. D. Calamari
and Dr C. Leveque on 20 January (see para7, above).

38. The Group noted with satisfaction that analysis of the monitoring data had clearly
demonstrated that the situation concerning both fish and invertebrates was stable and generally good
over the urhole of the Programme area. Although the quality of the work of national teams and the
results obtained continued to improve, it was apparent that there was a certain air of despondency
amongst the national hydrobiologists. This was obviously partly because many of their duties had
taken on more of a routine nature, and partly because many of their data were analysed and compiled
in OCP/HQ and not by themselves. Recognizing the development of this situation OCP staff had taken
measures to bolster the morale of national staff e.g. by intensifying the feed-back of tabulated and
graphic data arising from the analyses of the raw monitoring data and by providing instruction on
specialized topics, such as statistical methodology (see previous paragraph).
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39. Hearing of this situation, the Group urged Programme staff to give every possible support and
encouragement to the national hydrobiologists and to take appropriate measures to renew their
motivation. Consideration could also be given to expanding the current work programmes of the
national teams by, for example, getting them to make basic physico-chemical studies of river water
(COD, pH using test papers, temperature, etc) and relating their findings to biological observations.
The Group also hoped that when the Committee of Sponsoring Agencies launched its environmentally
orientated work programme (see Section H) opportunities would be opened up for collaboration by
the national hydrobiological teams.

40. The Group reviewed with great interest the observations made at two monitoring stations
which had not been exposed to larviciding operations over the last two years. At one station, fo Bridge
on the R. Nazinon (R. Red Volta in Ghana), Burkina Faso, the original biological balance had been
restored; with recolonization by Tricorythidae and Caridinc being very obvious features of the
biological recovery. At the Leraba Bridge a very different picture presented itself. There were no
signs of significant biological recovery which suggested that, either insecticide pressure had been
stronger than previously deduced, or, there was increased human influence associated with the
expansion gf the new, nearby village of Lerabadougou. Group members had visited this site on 18
January 1992 and from their limited observations at that time, were inclined to think that increasing
human activity was the determining factor retarding the recovery of this stretch of river.

41. It was brought to the Group's attention that trials on the short-term toxicity of OMS 3043
("Bioresmethrin") on invertebrates and on fish had now been completed in the laboratory and under
semi-field conditions. The impact on invertebrates was identical to that of chlorphoxim (iee para43).
With regard to fish, it appeared that there might be greater toxicological risks than were associated
with permethrin. Hopefully, clarification would be provided when river tests were completed later
in 1992.

42. As in previous years national hydrobiologists made a number of proposals to the Group which
they considered would benefit the monitoring programmes. Their suggestions and the Group's
responses are summarized individually below.

(i) Noting that there would probably continue to be an appreciable need to use permethrin and
carbosulfan in the southern extension and that many rivers in Cote d'Ivoire would soon cease
to be under larvicide coverage, it was suggested thaicertain monitoring sites in southern Togo
and Benin be reactivated. Two or three sites could be selected by the OCP hydrobiology team,
taking into account the results of previous monitoring activities and the larviciding strategies
proposed for the zone. This would not over-burden the OCP hydrobiology te:tm because
responsibility for monitoring programme in Sierra Leone would be assumed by a national team
during 1992.

The Group responded by recommendine that one or two sites in the R. Mono and/or R.
Oueme basins be reactivated. The selection of sites should be made by the OCp hydrobiologist
after potential sites had been surveyed and taking into account the existence of good histori-cal
monitoring data.

(ii) Considering the current and projected workloads of the oCP hydrobiology team, national
hydrobiologists considered that is was unreasonable to expect OCP staff to carry out short-
term toxicity tests on fish, even though it was very important that such tests be conducted.
They therefore wished to suggest that toxicity tests be contracted to specialized external
laboratories.

The Group agreed with this proposal and recommended that OCP explore the possibilities of
contracting toxicity testing to specialized ichthyological laboratories located inside the
Programme area. Suitable laboratories might be found in Bouake at the Centre Technique
Forestier Tropical or at the Laboratoire Roussel-Uclaf. If required, members of the Group
would provide assistance in upgrading the toxicity test protocol and advise on testini
procedures.
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(iii) In order not to waste time and effort, it was suggested that fish and invertebrate samples
collected during insecticide trials only be analysed if the trials demonstrated satisfactory
compound efficacy against blackfly larvae (high mortality and good 'carry"). The Group
agreed with this proposal.

(iv) Concerning the programme of work for 1992, it was suggested that monitoring activities be
terminated at Missira (R. Baoule, Mali) since no larviciding operations were planned for the
area. The Group agreed with this proposal.

(b) Activities of the Prosramme team

43. The Group reviewed the results of toxicity tests conducted on OMS 3050, OMS 3051
(betacyfluthrin) and OMS 3043, using gutter systems installed at Koperagui on the R. Sassandra (see

Doc. OCP/VCU/HYBIO/92.5). [t was noted that OMS 3043, OMS 3050 and OMS 3051 showed the
same level of toxicity to aquatic invertebrates as chlorphoxim and pyraclofos. However, larger-scale
river tests could not at present be conducted, as operational formulations were not available. OMS
3043 was now undergoing river testing, but it was too early to draw any conclusions from the results
obtained so far.

44. The Group also reviewed the results of preliminary acute toxicity tests of OMS 3043,
permethrin and phoxim on one species of fish (schilbe intermedius, ex- S. mystus). The tests implied
that the impact of OMS 3043 on S. intermedius was relatively high, considering that this species was
regarded as peing one of the most susceptible to larvicides. However, the Group advised that the data
collected be more extensively analysed to facilitate a fuller evaluation of the results. The Group also
recommended that further tests be conducted, using a greater variety of fish species, since so few data
were available on African fish species.

G. PROJECT FOR COMPLEMENTARY RESEARCH

45. The Group was reminded that the overall objective of this project (see paras 7l and 72 'cf the
Report of the l2th session of the Ecological Group) was to strengthen the OCP hydrobiology unit and
the national hydrobiology teams of Burkina Faso, Cote d'lvoire, Ghana and Guinea, through
additional research and training over the period 1992-1994.

46. The Group reviewed a revised project proposal entitled "Research Progrnmms on Aquatic
Refugia of Bio-Diversity in West Africa" which had been prepared by one, of its members for
presentation to the EEC environment programme with a view to securing funding.

47. During the Group's discussion it was emphasized that some of the research topics originally
proposed (dealing with gallery forests and with the physico-chemical analysis of river-water) could
now be more appropriately incorporated into the work programme of the Committee of Sponsoring
Agencies (see Section H). Thus to avoid too much overlap and duplication of effort, the Group agreed
that the project proposal should be further refined, by deleting these research topics and by giving
greater emphasis to the really key issues of refugia, recolonization and life cycles. Furthermore, these
key issues should be clearly defined within the overall context of bio-diversity. And finally, it should
be emphasized that although the OCP Participating Countries world be the primary beneficiaries of
the project, the data collected would be of great value to many other African countries.

48. In conclusion, the Group recommended that on the basis of these comments, the project
proposal be finalized and submitted to the EEC for consideration in June 1992.
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H. EITWIRONMENTAL ISSIJES ARISING FR.OM JPCI2

(a) Introduction

49. The Group reviewed the work programme for the Committee of Sponsoring Agencies (CSA)
in support of socioeconomic development which was endorsed by the Joint Programme Committee
(JPC) during its twelfth session (December l99l), giving special attention to that part of the
programme concerned with the inonitoring of pesticide use in the OCP area. The Group was also
provided with a summary of the CSA's discussions on its intended activities in relation to the
environmental impact of agro-chemicals used in the Programme area, which took place immediately
after the closure of the l2th session of the JPC. During the course of the CSA's discussion the CSA
expressed the wish that the Ecological Group would review its tentative work plan and convey its
preliminary conclusions back to the CSA for consideration during its 52nd session, scheduled for
25-26 February 1992.

50. Recalling that during its l2th session the Group had given careful consideration to its future
role, especially with regard to the final stages of the Programme and immediately thereafter, the
Group considered it important to allocate a substantial proportion of its current session to a detailed
discussion of the CSA's proposed work programme. Accordingly, the key elements of the Group's
discussions and conclusions are presented in some detail in the following paragraphs.

51. In the first instance the Group stressed that for a long time it had been recognized that there
existed a close dependence between the utilization of river watersheds and the performance of aquatic
environments. Furthermore, for a number of years the Group had alerted the Programme to the
impacts on the quality and the functioning of the aquatic environments which could result from
modifications to the terrestrial environment caused by more intensive and extensive utilizations of
agricultural land.

52. In other terms, the results obtained from the aquatic monitoring programme, which was
established to evaluate the possible side-effects of the insecticides used by OCP, had in some cases
been modified by other factors. Some of the most readily discernible of these other factors which
resulted in increased soil erosion and river sedimentation were, the strategies and patterns of land
settlement (often marked by increased fishing pressure and the increased use of chemical fish poisons
and/or explosives), pollution due to agricultural pesticides, and, contamination with bio-products
from the food and agricultural industries.

53. The Group therefore considered it necessary to adopt an integrated approach to these
phenomena at the watershed level in order to be able to correctly interpret observations made on a
smaller scale and in more localized contexts. This required that, concurrently, information had to be
collected from the different sectors of the environment which were liable to interfere with aquatic
monitoring activities, and, that collections be well coordinated in order to facilitate their
interpretation.

54. Adopting a stratified approach, three rnajor levels of impact can be distinguished. Briefly,
these are:

(i) Imoacts of climatic variations; both at the localised level over which we have no control and
at the global level which can, in part, be attributed to diverse human activities. The results of aquatic
monitoring activities have clearly demonstrated that the fish populations of the various rivers react
to inter-annual fluctuations in the climatic environment, especially to fluctuations in river discharge.
In addition, the persistent effects of the current drought, since 1973, have had important repercussions
on the level of the subterranean water-table and on the hydrological performance of the rivers.

_ (iil Imnacts due to watercourse manasement; which have largely accrued since the start of the
OCP. In the forefront are impacts resulting from the construction of several large dams (rivers
Bandama, Sassandra and Mono, to mention but a few) aid the creation of a great many small
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dams in the headwaters of several rivers (the R. Bandama being a prime example) which have resultcd
in importanl shanges in both the quantity and quality of river water. In many cases these impacts
have been aggravated by climatic factors (the current drought), by the drawing down of the
water-table through irrigation tnd/or by increased urban emands for water.

(iii) Imoacts due to land utilization. The considerable success of the OCP has meant that river
valleys have been liberated from onchocerciasis and are now available for settlement and development.
However, at the same time demographic pressure and changes related to cultural practices have lcd
to greatly increased utilization of available agricultural land. The obvious consequences are an acute
deforestation problem, increased risks of erosion and impoverishment of soils. One way or another,
all these factors adversely affect the aquatic environment. Water-flow patterns and characteristics are
modified and there are increases in the transport of suspended material. Likewise, the increased use
of agro-chemicals (both pesticides and fertilizers) has resulted in the increase in chemical substances
in river-water. The creation of new towns and villages has similarly resulted in increased river-water
loads of nutrients (nitrogenous and phosphorus compounds) and pollutants of both organic and
inorganic origin.

(iv) Destruction of callerv forests. The Group deemed it necessary to once more stress that
riverain gallery forests are key elements in assuring the wellbeing and productivity of rivers. The role
of these forests in protecting both the rivers and their associated flood-plainsis five-fold:

- they are important sources of nutrients of organic origin upon which many fish and aquatic
invertebrates are directly or indirectly dependent, e.g. terrestrial invertebrates (especially
insects), leaves, flowers and fruits;

- their root networks constitute physical stabilizers of river banks, preventing bank erosion and
thus protecting adjacent flood-plains which are invariably of high agricultural potential;

- their roots and foliage are efficient filters of water which enters rivers from surface run-off
and from ground water, retaining nitrates and some pesticides;

- the canopies of galleries along small rivers restrict the direct impact of solar radiation on those
rivers and helps to maintain the oxygen balance of the water;

- gallery forests are important habitats and refuges of a great many terrestrial organisms, both
invertebrates and vertebrites.

55. Thus the destruction and degradation of gallery forests could have considerable undesirable
consequences for the aquatic environment. The Group therefore recommended that the OCP
Participating Countries be urged to take appropriate regulatory measures to protect gallery forests,
as has already been done by some African countries, e.g. Zambia.

b) Ecoloeical Group's oroposal to the Committee of Soonsorins Aeencies (CSA)

56. In endeavouring to formulate a realistic proposal for presentation to the CSA the Group kept
in mind that physical changes in the terrestrial environment would most likely have the greatest
impact on land-water interactions influencing the aquatic environments that have been routinely
monitored by the hydrobiologists of the Programme and of some of the Participating Countries. And,
that investigations on agro-chemicals would provide information that was difficult to interpret unless
it was analysed in relation to changing patterns of land occupation and land utilization. Furthermore,
that the types of environmental impact studies proposed for the OCP area were beyond the resources
of the Programme. They would therefore need to be conducted by consultants or under contract to
specialized institutions, in collaboration with programme staff.
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57. It was therefore necessary to envisage two interlocked investigations, which would run
concurrently; one concerned with physical changes in the terrestrial environment and one with impact
assessments of agro-chemicals.

(i) Imoact studies of human settlement. In essence, these investigations should follow a series of
steps from large-scale mapping to correlations with specific effects. They would have to be
implemented at several sites in order to establish the most appropriate patterns of evaluation to be
used for all the hydrobiological monitoring sites. A step-by-step'outline of the proposed protocol is
given below.

- Step l. Preparation of sub-basin maps, that include hydrobiological monitoring sites, based
on French SPOT imagery and LANDSAT imagery, at an appropriate large scale (a resolution
of approximately l00m'). To facititate the collation of existing d*a necessary to complete
these large-scale maps, data would have to be drawn from specialized agencies such as FAO
and USAID, from the OCP and from the national geographic institutions/agencies of the
Participating Countries.

- Steo 2. Photo-documentation of specific regions immediately surrounding OCP monitoring
sites (approx. resolution I - l0m2). This photo- documentation should be repCated at least every
two years. A model of the level of resolution required can be found in the photographs taken
and the corresponding maps prepared for selected OCP treatment sites.

- Steo 3. Ground-truthing of major cartographic features, such as the distribution of vegetation
and of agricultural land, as documented in the fine-scale photographs.

- Steo 4. Digitization of the vegetation and land-use maps. Digitized maps would have to be
made by laboratories specially equipped for cartographic analysis, such as those existing in
some of the U.N. Specialized Agencies (e.g. FAO), and in national geographic institutions.

- Steo 5. Interfacing of digitized map data with other sets of data (including agro-chemical
statistics and hazard assessments) by means of Geographical Information System (GIS)
software.

- Steo 6 (final). The final stage will involve the on-going evaluation of the OCP's fish and
invertebrate monitoring data in relation to the GlS-documented changes (both physical and
chemical) in the immediate vicinity of selected monitoring stations.

The Group envisaged that once such a six-step strategy had been developed and refined for a few
OCP monitoring sites, it could serve as the model for expanded evaluations of all the monitoring
sites over the whole Programme area.

(ii) Impact studies of aqro-chemicals. The protocol formulated by the Group for the assessment
of the environmental impact of agro-chemicals, interlocked with the human settlement impact studies
described above, is outlined below.

- Steo l. Pilot studies to assess the potential impact of pesticides at two or three of the OCP
hydrobiological monitoring sites, for which very sound monitoring data were available.
Suitable sites for such pilot studies are located or ihe rivers lVhite Bandama (C6te d'Ivoire),
upper Comoe/Leraba (Burkina Faso) and Mono (Togo).

- Steo 2. Preliminary hazatdassessments should be conducted on the scale of small river basins,
by collecting information on pesticide loads in the area and by making an evaluation of the
ecotoxicological charateristics of the pesticides used. Initially, data would have to be collected
on the extent of large-scale farming areas, on the types of crops grown (cotton, sugar-cane,
etc), and, on the type and quantity of pesticides used. Subsequently data should be collected
from smallholder cash-crop areas where pesticides were known to be used (e.g. groundnut
growing areas). Some of the information required could be obtained directly
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from the agro-chemical marketing system and/or indirectly from a review of the
recommended uses and application rates of the pesticides introduced into the area.

- Steo 3. Assessment for potential affinity, to evaluate the leaching potential from cultivated
soils, to determine the half-life of the introduced pesticides and to estimate the quantities
of those pesticides which could reach the aquatic environment.

- Steo 4. On completion of the preliminary hazard assessments, more refined assessments
should be made of a smaller number of chemicals which were most likely to be hazardous;
through the contamination of drinking water supplies, through bio-accumulation in fish
and/or through serious depletion of aquatic invertebrate communities. At the same time and
additional to on-going biological monitoring activities, chemical analyses should be
conducted.

Clearly, the information obtained from Steps 2-4 above would be interfaced with data
collected from the impact studies on human settlement (by means of appropriate GIS computer
software) to enable overall integrated assessments to be made.

58. The Group also wished to advise the CSA that the hazard assessment protocol outlined above,
could serve as a model for assessing the potential hazards of increased organic loads in the
environment (derived from human sewage, animal waste, industrial effluents from breweries, sugar
refineries, etQ, as well as nutrient loads (nitrogenous and phosphorous compounds).

59. Finally, the Group recommended that its Chairman and/or another Group member be invited
to attend the 52nd session of the CSA to present its proposals and to provide clarification, if required.

r. AQUATTC MONTTORTNG AND DEVOLUTTON

60. In opening the discussion of this agenda item the Group aknowledged that it had already
touched on the subject of devolution irr some of its earlier discussions dealing with national
hydrobiology teams and with the work programme of the CSA (see Sections F,G and H). Its further
discussion of devolution-related subjects was therefore of a rather limited nature.

61. The Group was unanimous in its view that in the context of devolution, national
hydrobiologists should be provided with further training. In addition, measures should be taken to
ensure that national hydrobiologists had the support of external experts who could assist with training
and provide advice which would help them to tackle a wider variety of environmental investigationsl
To some extent these items could be covered by the proposed project "Research prograrime on
Aquatic Refugia of Bio-Diversity in West Africa", described in Section G, above; provided that this
project attracted the funding required for its implementation.

62. In addition, the Group stressed that it would be necessary for the national hydrobiology teams
to continue the routine monitoring of rivers for 2 years after the cessation oi OCp larviciding
operations. It was also to be hoped that during this immediately post-Ocp period, nationa-i
hydrobiologists would become increasingly involved in broader environmental monitoring activities
initiated by the cSA.

63- Returning to the important subject of training, the Group agreecl that the specialized subjects
in which national hydrobiologists would need to be trained would largely depend on the typis of
investigations they would eventually be responsible for, within thi iramework of the CSA's
environmental programme. In the meantime it would be beneficial to give them training in some less
specialized subjects which would provide them with knowledgi and skills that would be
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complementaryto any advanced training they might receive later on. In this context, catography/map
making, hydrology and insect susceptibility testing were suitable topics to start with.

64. Finally, the Group considered it important to point out that some of the national
hydrobiologists would retire over the next few years. Attentiotr should therefore be given to the
search for new candidates, for their recruitment and for their training, before the Programme comes
to an end.

J. FoIJOrr-UP olv EG12 REcoIIUETDATTorrs

65. The Group expressed its satisfaction with the progress made in following-up the
recommendations made during its l2th session. Summaries of follow-up action taken are given below:

Recommendations
number:

l. Reassessments of potential synthetic pyrethroid insecticides were on-going.

2. Re-evaluations of available data on permethrin were so far incomplete due to a shortage
of manpower. However, it was expected that work would be completed by mid-1992.

3. Studies on refugia had not yet commenced due to a lack of the funds necessary to engage
an appropriate consultant.

4. Monitoring of sites in the original OCP area after the cessation of larviciding was
continuing.

5. Qualitative invertebrate samples had been collected.

6. Crustacean surveys had not yet commenced, due to a shortage of funds.

7. The OCP data-base of monitoring data had been upgraded.

8. Standard deviations for invertebrate drift and Surber samples were now being calculated.

9. Monitoring data which had been processed by an external statistician had now been
returned to OCP/HQ.

Computer software for the analysis of invertebrate drift data had been developed.

Some studies had been conducted on the propensity of invertebrates to drift, but the
results were awaiting analysis.

Some studies had been conducted to compare invertebrates in benthos and in drift samples.
The results would be analysed by a consultant in February/March 1992.

studies to compare the day and night drift of invertebrates were on-going.

A consultant had completed an evaluation of the fish monitoring data. A similar evaluation
of invertebrate data (from Surber sampling) had not yet commenced.

National hydrobiologists had received instruction in basic statistics.

The 1992 Annual Meeting of Hydrobiologists had been overlapped with the --'th session
of the Ecological group.

12.

10.

lt.

13.

14.

15.

16.
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17. Leave of absence had been granted to the OCP hydrobiologist to work on a doctoral thesis.

18. Studies on the relationship between river discharge and invertebrate drift had been
deferred to 1993, with the Group's consent.

19. Some data on the taxonomy of the Chironomidae had been published.

20. Evaluations of sorting methods for drift samples had not commenced, and with the
Group's agreement, they would not now be conducted.

21. A Group member had prepared a project proposal for additional research activities (see

Section G).

22. The search for new larvicides and formulations was continuing.

23. Pyraclofos was now an operational larvicide.

24. Phoxim was now an operational larvicide.

IL PUBLICATIONS
.

66. Being fully satisfied with the way in which the results of monitoring activities were being
published the Group considered it unnecessary to attach a list of manuscripts and publications to this
report. The Group agreed to make a further detailed appraisal of publications in three years' time.

L. WORK PROGRAMME FOR 1992/193

67. The Group endorsed the proposed work programme for 1992/1993, which was essentially the
same as that of l99l/1992. The exceptions were the discontinuation of monitoring in Mali and the
resumption of monitoring in the southern extension.

68. The Group urged that special attention be given to the evaluation of invertebrate monitoring
data; especially the drift data. Furthermore, it was suggested that during the l4th session of the
Ecological Group, a special working session be devoted to invertebrate drift and that two of its
members deliver guest lectures on this subject, and on crustacea.

69. The Group recommended that the OCP recruit a consultant to visit Sierra Leone to assist in
establishing the newly appointed national ichthyologist.

M. OTHER MATIERS

70. The Group expressed its sincerest appreciation to the Programme Director for granting Mr
Laurent Yam6ogo leave of absence during l99l to study at the Mustium national d'Histoire naturellc,
Paris, pursuant to the preparation of a doctoral thesis. The Group also recommended that Mr
Yam6ogo be permitted to continue his studies in Paris, for 3-4 months during 1992.

N. ARRANGEMENTS FOR THE ND(T SFSSION

(a) Chairman

71. The Group announced that Prof. f). Calamari would be the Chairman for the Group's
fourteenth session (1993) and would represent the Group at the thirteenth session of the EAC and at
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the thirteenth session of the JPC. The Group was unanimous in expressing its sincerest thanks to the
out-going Chairman, Dr Christian L6veque, for the dedication and guidance he had extended to the
Ecological Group over the last few years.

(ts) Date and olace of the fourteenth session

72. The Group suggested that its fourteenth session be held in Cotonou during the week
commencing l8 January 1993 and that arrangements be made for members to visit one of the re-
activated monitoring sites of the southern extension.

O. CI.0SITRE OF THE SESSION

73. Before bringing the session to a close, the Chairman once again expressed the Group's
satisfaction with the way in which aquatic monitoring activities had been conducted, and, commended
the OCP Hydrobiology Unit and the national hydrobiologists on their dedication and efficiency.
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LIST OF PARTICIPANTS

MEMBERS 
i

Professor D. Calamari, Institute of Agricultural Entomology, Faculty of Agriculture, [Jniversity of
Milan, via Celoria 2,20133 Milan, Italy

Professor K.W. Cummins, Director, Pymatuning Laboratory of Ecology, Department of Biology
Sciences, University of Pittsburgh, Pittsbureh. Pennsylvania 21532, USA.

Dr H. de Iongh, Centre for Environmental Studies, University of Leiden, P.O. Box 9518, RA Leiden,
Netherlands

Dr C. Levique (Chairman), Drlpartement des Eaux continentales ORSTOM,2l3, rue La Fayette,
75480 Paris Cridex l0 France

Dr M. Yasuno, Principal Researcher in charge of Nature Conservation, National Irrstitute for
Environmental Studies , 16-2 Onogawa, Tsukuba, Ibaraki 305 Japan

Other particioant

Dr D. Paugy, ORSTOM, Museum National d'Histoire Naturelle, Laboratoire d'Ichtyologie, 43 rue du
Cuvier, 75231Paris Cedex 05, France

Observer

Dr Margaret A. Wilzbach, Assistant Professor, Pymatuning Laboratory of Ecology, Department of
Biology Sciences, University of Pittsburgh, Pittsbureh, Pennsylvania 21522, USA.

Secretariat

Dr C. Back, VCU/OCP, B.P. 1474, Bouaktl, C6te d'Ivoire
Dr D.A.T. Baldry (Secretary), @P, WHO/HQ, Geneva Switzerland
Mr B. Coulibaly, VCU/OCP, B.P. 549, Ouasadoueou, Burkina Faso
Dr P. Guillet, VCU/OCP, B.P.22'79,Bamako, Mali
Dr D. Quillevere, YCU/OCP, B.P. 549, Ouasadouqou
Mr E.J. Senghor, INF/OCP, B.P. 549, Ouas,adoueou
Mr J.M. Tapsoba, VCU/OCP, B.P. 549, Ouaeadousou
Mr L. Yam6ogo, VCU/OCP, B.P. 549, Ouaeadoueou
Mr D.G. Zerbo, VCU/OCP, B.P. 36, Kara, Togo
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LIST OF DOCUMENTS

Summary of annual report on activities in 1990-91 (Guinea):
Ichthyology, Moussa Elimane Diop.

Summary of annual report on activities in 1990-
l99l (Guinea national team): Invertebrate biology, by
Fanfode Konde and K. Nabe

Aquatic monitoring in Mali - by Mamadou Kossa Traore.
Summary of Report No.5

Fish monitoring data analysis. (B. Hugueny)

Short-term toxicity of bioresmethrin, betacyfluthrin and
OMS 3050 on non-target benthic fauna. (OCP Aquatic
Monitoring Unit).

Toxicity of bioresmethrin, permethrin and phoxim
compared in laboratory on Schilbe htetmedius (ex-S.
mystus) - by OCP Environmental Monitoring Unit.

Invertebrate Monitoring in Ghana - Summary (October
I990-September l99l) by J. Samman

Fish Monitoring in Ghana - Summary (October 1990-
September l99l) by E.K. Abban, H.R.
Dankwa & F. Amevenku

Monitoring of entomofauna of the treated watercourses in
Cote d'Ivoire and Sierra Leone. (OCP environmental
Monitoring Unit).

Analyse des donnees a long terme recolt6es dans le cadre
de la surveillance des peuplements de poissons des cours
d'eau trait6s par I'OCP (B. Hugueny).

IVork programme for the committee of Sponsoring Agencies
in support of socioeconomic development


