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NOTE 

The views expressed in this report are those of the participants in the 
Tenth South-West Pacific Malaria Meeting and do not necessarily reflect 
the policies of the World Health Organization. 

This report has been prepared by the Regional Office for the Western 
Pacific of the World Health Organization for governments of Member 
States in the Region and for the participants in the Tenth South-West 
Pacific Malaria Meeting held in Honiara. Solomon Islands. from 
20 to 4 Pebruary 1989. 
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1. INTRODUCTION 

The Tenth South-West Pacific Kalaria Meeting was held at the National 
Kalaria Training and Research Centre , Honiara, Solomon Islands, from 
20-24 Pebruary 1989. 

Participants representing Australia, Piji, Papua New Guinea, Solomon 
Islands, Vanuatu and JICA were present. WHO participants from Geneva, 
Kanila, Suva, Port Vila, Port Moresby and Honiara were also in attendance. 
Observers from Solomon Islands Ministry of Health and Medical Services 
enriched the meeting. 

(The participants and observers are listed in Annex 1). 

The meeting was opened by the Honourable Supervising Minister 
of Health and Medical Services, Mr J. Kaetia Kaluae, who welcomed the 
participants on behalf of the Solomon Islands Government. 
Dr T. Katsushima, representing the Western Pacific Regional Office of 
the World Health Organization, read a message of greeting, encouragement 
and support from the Regional Director, Dr S.T. Han. Dr N. Kere, as 
Chairman of the Planning Committee and Director at the Research and 
Training Centre, thanked participants for accepting the invitation to 
attend. (Por the text of messages, see Annex 2, 6 & 7). 

Dr E. Nukuru, Under-Secretary for Health, Ministry of Health and 
Medical Services, Honiara was elected Chairman of the Meeting, and 
Mr Hilson Toaliu, National Kalaria Supervisor, Ministry of Health, Port 
Vila, Vice-Chairman, Mr U. Lesu, Chief Health Inspector, Ministry of 
Health, Suva and Dr T. Pyakalyia, Assistant Secretary, Disease Control, 
Department of Health, Port Moresby, were elected Rapporteurs for the 
meeting. 

The agenda for the meeting was adopted and appears in Annex 3. The 
working papers presented at the meeting are listed in Annex 4, and are 
appended as abstracts in Annex 5. 

2. COUNTRY REPORTS 

2.1 Indonesia (Irian Jaya and Timor Timur) 

The malaria control programme in Indonesia is completely integrated 
with Communicable Disease Control Programmes in Irian Jaya and Timor 
Timur. 

1 
National Medical Training and Research Institute. 
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In Irian Jaya and Timor Timur provinces, the antimalaria activities 
continue to be carried out as planned for the outer island provinces under 
the National Malaria Control Programme. The activities include diagnosis 
and treatment at the Government health facilities and in some places 
malaria surveys and intrado~ciliary spraying of DDT residual insecticide 
at a dosage rate of of 2gm/m • 

In Irian Jaya, of the 9 districts, 3 share the international border 
with Papua New Guinea. The slide positivity rate in the clinical malaria 
cases visiting health centres ranged from 6.6% to 48.9% during 1987. 
Plasmodium falciparum accounted for 45.6% of cases, and the mortality rate 
from malaria was 14.6%. P. falciparum resistant to chloroquine was 
widespread affecting 7 of the 9 districts. Anopheles koliensis, among 
other species, was reported resistant to DDT, and needs further 
investigation. 

In the Timor Timur province, clinical malaria cases accounted for 
some 13% of the outpatient attendance, and prevalence surveys in 1982 
showed parasite rates ranging from 30%-75%. A project of household 
spraying with DDT residual insecticide was carried out twice yearly to 
cover 35%-40% of households. This reduced prevalence rates from 30%-75% 
in 1982 to 4%-18% in 1987. 

There were 14 species of anopheles mosquitos in Irian Jaya and 15 in 
Timor Timur. The principal vectors of malaria in Irian Jaya were 
An. farauti, An. punctulatus, An. koliensis and An. bancrofti. 
An. koliensis was reported resistant to DDT and An. farauti tolerant to 
DDT. These findings were contrary to findings in Papua New Guinea, 
Solomon Islands and Vanuatu where the major vectors were those of the 
punctulatus complex and these findings of resistance and tolerance bear 
further intensive investigation. The principal malaria vectors of Timor 
Timur were An. subpictus, An. barbirostris and An. aconitus. All were 
susceptible to DDT and fenitrothion. 

While the diagnosis and treatment of clinical malaria through 
community participation were under trial, the National Malaria Control 
Programme was in all other respects a vertical programme. The meeting 
noted with concern the high mortality rate from malaria and encouraged 
intensive measures to be undertaken to lower this rate and make it more 
consistent with that of neighbouring countries. 

2.2 Fiji 

There were occasional "imported" cases of malaria in Fiji but it was 
unkown how many annually. Fiji was free of anopheles mosquitos which 
transmit malaria and for this reason it was free of malaria. The primary 
role of the Department of Health was to keep Fiji free of these mosquitos. 

Fiji Quarantine Regulations did not permit importation or 
introduction into the country of any mosquitos, their eggs or larvae. 
Legislation required all vessels and aircraft arriving from malarious 
ports or places where malaria-carrying mosquitos were present to be 
disinsected with an approved insecticidal spray if considered necessary by 
the Port Health Authority. It was considered that ports authorities 
should inspect containers particularly those carried from malarious 
countries. 

I 
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There was a continuing programme on mosquito control which included 
educating the public through various media and primary health care 
approaches with emphasis on environmental sanitation. Spraying with 
insecticides was carried out only when the Breteau index for Aedes 
mosquito was high (5) particularly in urban areas after devastation by 
cyclones or floods. 

Advice Was given to travellers to malarious countries regarding 
personal protection, including chemoprophylaxis with chloroquine. 

The origin of malaria cases was considered important and it was 
considered during the meeting that a register should be kept to record 
cases as they occurred. This would mean compulsory reporting. As some 
cases were known to originate from Papua New Guinea, Solomon Islands and 
Vanuatu, particularly amongst students, it was concluded that physicians 
should be made aware of the potential dangers of infection and of the 
availability of drugs particularly for the treatment of chloroquine 
resistant cases. 

2.3 Vanuatu 

Malaria was considered the third most common disease after skin 
infections and respiratory diseases in Vanuatu. The estimated population 
of Vanuatu was 155 000. 

In the 1970s, there were approximately 3 000 to 4 000 malaria cases a 
year. Cases increased from 3 210 in 1980 to reach a peak of 28 033 cases 
in 1984; thereafter, cases decreased to 22 449 in 1986 and increased in 
1987 to 26 631. Among 5 069 infants examined in 1987, 26% were infected. 
~ falciparum constituted 70% - 75% infections each year and the annual 
parasite incidence in 1987 was 183.9 per 1000 population. P. falciparum 
was susceptible to chloroquine until 1980. Since then chloroquine 
resistance has been widespread in the north and central districts, mainly 
at RI level, but chloroquine was still the drug of choice. Anopheles 
farauti was the only vector species in Vanuatu and was susceptible to DDT. 

The malaria control programme was fully integrated into the general 
health services. Control activities included prompt diagnosis and 
treatment, prophylaxis to special high risk groups (i.e. pregnant 
mothers), ULV spraying, DDT spraying (only on a focal basis), simple 
source reduction and basic sanitation with community participation, and 
the rearing of larvivorous fish. Bed nets impregnation started on a trial 
basis on Amae Island in December 1988. 

Malaria control as part of primary health care started in 1985 in 
four villages of South Santo covering a population of 600 people. 
Activities in this PHC area were training of the village health worker and 
the erection of a treatment hut in each village where antimalarials were 
kept. General sanitation was later incorporated. 

Experience with the rearing of larvivorous fish showed that the 
higher the number of fish in a breeding site, the lower the number of 
mosquitos. 

Limited trained manpower at all levels and limited funds inhibited 
the execution of malaria control activities. 
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Diagnosis and treatment of cases was done through the general health 
infrastructure. Microscopes were available down to health centre or 
district level. The slide results were available usually after 1 to 2 
weeks. 

Use of aid posts and volunteer malaria workers in pri.ary health csre 
(PRC) areas was working well to make treatment available, especially in 
the remote areas. 

A bed net project was being carried out on a trial basis in one of 
the PRC project villages: 141 nylon nets had been distributed to 150 
people. 

PHC activities were started in 1984 and activities were initiated 
through village development committees established to coordinate such 
activities. 

2.4 Papua New Guinea 

Malaria was the second major illness causing high morbidity and 
mortality. 

The .alaria control programme was integrated into the basic health 
services. All disease control activities were decentralized, which meant 
that the 19 provinces were responsible for overall management of funds and 
staffing. The National Department of Health provided policy directions 
and technical support through four regional epidemiology units. 

The overall slide positivity rates increased steadily from 12.9% in 
1970 to 45.3% in 1987. Initially. the response to DDT spraying was good 
but later, owing to poor operational problems with the single control 
measure, and poor coverage. the number of cases increased. This led to 
discontinuation of spraying in areas of stable malaria from 1984, and 
routine spraying in only 5 out of 19 provinces and areas of large scale 
economic development. 

Plasmodium falciparum was the dominant parasite species and more than 
70% was chloroquine resistant. Resistance was becoming widespread owing 
to indiscriminate use of the drug. The level of RI type resistance from 
in vitro test studies was between 60% and 80% while RII and RIll 
resistance was low. 

Despite the high morbidity of malaria, the overall mortality from the 
disease was considered low. 

The national objectives were to: 

reduce mortality; 

prevent and reduce the number of severe cases; 

shorten the period of suffering from malaria and reduce malaria 
morbidity. 
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The objectives were being met by the introduction of appropriate 
control measures by individual provinces under direction of the National 
Diseases Control Unit. In four districts, malaria control was being used 
as an entry point for primary health care with the introduction of 
permethrin treated bed nets 18 months ago. 

During discussion, it was noted that slide positivity rates may not 
reflect changes in malaria but changes in the accuracy of microscopists; 
such data should therefore not be used in isolation. It was also noted 
that figures from 1970 to 1975 were not shown, and these were available 
from published reports. These data reflected parasite rates in districts 
during the period as well as slide positivity. 

The question of stability of malaria was discussed with reference to 
both long term malaria epidemics and those of a seasonal nature which had 
apparently not been taken into account in assessing stability. 

2.5 Auatralia 

Australia Was certified as malaria free by the World Health 
Organization in 1982 after a panel of experts visited the country. 
Control was exercised by the six states and two territories which make up 
the Federation and there was loose central coordination in a National 
Malaria Registry established in 1967. 

Since 1982, when 556 cases were reported, the number of cases had 
fluctuated and there had been an increase in the number of cases 
diagnosed, which represented possibly only 50% of the total number of 
cases. 

The species diagnosed predominately was P. vivax, although there 
had been an increase in the number of cases due to P. falciparum. In 
1987-1988, this species accounted for 36% of cases. 

Host cases of malaria appeared to be imported from Papua New Guinea. 
This was particularly important in Queensland because of the movement of 
people across Torres Strait. (The risk of reestablishment of endemic 
malaria in the Torres Strait remained high.) Other cases came from 
Solomon Islands, Vanuatu, South-East Asia, India, Sri Lanka, Pakistan and 
Africa. In 1986 and 1987, there were instances of local transmission on 
Saibai Island and North Queensland in the Cape Tribulation area. 

Aircraft from malarious areas were disinsected by either aerosol or 
residual sprays. Recent policy changes had allowed the use of residual 
insecticides where appropriate equipment was fitted to the aircraft. 

During discussion, the methods likely to be used for control of 
malaria in Torres Strait Islands were noted, particularly the treatment of 
occassional cases of chloroquine resistant P. falciparum. Treatment of 
foci using traditional methods was discussed but owing to the 
unacceptabi11ty of spraying with DDT, alternative measures, including ULV 
Malathion and larviciding with Bti, were considered. Treatment schedules 
using a rapidly acting blood schizontocide and sulphadoxine!pyrimethamine 
were appropriate but it was considered further discussions should take 
place internally between Queensland Government and Army Malaria Research 
Unit personnel for specific measures to be used for outbreaks and 
treatment of suspected cases. 
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2.6 Solomon Islands 

Malaria continued to be the major public health problem in the 
country whose population had now reached 316 000. The epidemic, which 
peaked in 1983 with an annual incidence of 337/1 000 population, was 
truncated and reduced in 1985 to 160/1 000 population. Incidence 
increased again in 1986 and 1987 because of the disruption of malaria 
control activities in the central area of Solomon Islands where 95% of the 
cases were reported. Cyclone Namu, which hit the country in 1986, was 
mainly responsible for this. A decrease in incidence was observed in 
1988 (212/1 000). The trends of the past three years were comparable to 
the trends of 1983 - 1985 with gradual reduction of case incidence. 

Although malaria was the leading cause of morbidity, mortality rates 
for malaria were not high compared with other diseases such as respiratory 
and infectious diseases. The infant mortality rate (40/1 000 live births) 
was low and other vital statistics compared favourably with other Pacific 
countries. This was considered to be the result of continuing malaria 
control activities and readily available treatment throughout the country. 

In most provinces, there was an annual transmission peak during the 
months of February, March and April. 

A malaria eradication programme started in 1970 was initially 
successful in controlling but not eradicating the disease. Because of low 
incidence in the west and east of the country, spraying was withdrawn from 
those areas in 1976. Since that time, there was a persistent increase in 
the number of cases particularly in the central group of Islands of 
Malaita, Florida and Guadalcanal. There was a reduction for a time since 
spraying was recommenced in the east and west in 1980. The epidemic 
reached its highest point in 1983 with 84 000 cases. 

The epidemic peak was brought under control with the Use of mass drug 
administration, which brought incidence down to 160/1 000 by 1985. Mass 
drug administration was carried out annually in parts of the central 
island group and the rate in 1988 was a little over 200/1 000 population. 

Since 1983, the single approach of intradomiciliary spraying of DDT 
had been changed to a combination of measures: source reduction, 
biological control using larvivorous fish, larviciding with Bti and other 
insecticides, chemoprophylaxis to vulnerable groups, self-protective 
measures such as bed nets and organized mass drug administration. 

The objectives of the programme now were to reduce morbidity and 
mortality through use of the measures mentioned above. 

Manpower training and resource allocation were being addressed to 
achieve the above objectives. 

During discussions, the importance of epidemiological assessment was 
made to determine the introduction of appropriate methods or combinations 
of methods of control. In observing progress of the bed net trials, the 
problem of mass drug administration was noted as a confounding issue but 
it Was pointed out that such issues were normal day-to-day operational 
problems to be faced in real life and to be resolved in the field by staff 
and scientists capable of seeing the overall problem. In this instance, 
it was not seen by Solomon Island workers as causing too much difficulty 
in data interpretation. 
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Concern was expressed by certain participants about the continued use 
of mass drug administration (MDA). Participants asked how long it was 
likely to continue. It was explained that MDA would last as long as the 
need was there. It was expressed that there should be more local 
interpretation of epidemiological data to be followed by action. 

3. HIGHLIGHTS FROM THE PRESENTATION AND DISCUSSION OF PAPERS 

3.1 The global malaria situation 

In general, there was a deterioration in the global malaria situation 
with a continuation of the epidemic of malaria spreading throughout most 
malarious areas of the tropical zone. The epidemic was mostly due to 
Plasmodium falciparum and was complicated by drug and insecticide 
resistance in many countries. The pattern in many areas was much the same 
as that seen throughout the Pacific, varying in intensity and severity. 
The most difficult foci of drug resistance were seen in South-East Asia. 
There were a number of countries where malaria control activities had been 
interrupted or abandoned, but in many others, renewed activity had been 
taken up to review the situation and introduce appropriate measures which 
were affordable, such as the renewed interest in personal protection and 
use of mosquito nets. 

While discussing the global malaria situation, it was considered 
there was a necessity to increase the capacity of programmes for adequate 
epidemiological assessment. Specific solutions should be sought for 
specific problems rather than using a blanket approach to control of the 
disease. Combinations of control methods needed careful assessment to see 
in what situations they were effective. Programmes should be designed in 
such a way that changes in direction and methodology could take place when 
and where required. 

With reference to the Western Pacific Region, specific mention was 
made of the control of malaria in designated areas. The problem of 
containment of malaria in war zones was broached but there appeared to be 
no real solution because of dangers to workers trying to carry out control 
measures. These would be largely dependant upon the individuals living 
within the areas, and the occupying forces. 

In China, there had been a huge reduction in incidence of the 
disease, the main focal areas of transmission now being limited to areas 
in the south, particularly Hainan Island. This was a great achievement 
and it could only be concluded that the social organization in China had a 
lot to do with the success. Maintenance was provided in many areas by the 
use of bed nets. In areas of high transmission and where there was drug 
resistance, there were still many problems and achievement of control was 
not as great as elsewhere. 

3.2 Vector control 

Vector control was considered the most important means of malaria 
control but the use of one form of vector control alone may be inadequate. 
The use of residual insecticides, particularly DDT as an intradomiciliary 
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spray, was still technically effective in many countries, but its uae on a 
twice yearly basis was becoming operationally and logistically more 
difficult. In some countries, and in parts of other countries, long 
standing programmes with two cycles of spraying a year were encountering 
difficulties. These were due to lack of acceptance by communities who 
were tired of spraying for a variety of sociological reasons. Similarly, 
antimalaria workers in many countries had become lax in their attitude 
towards application of the insecticide and authorities often gave little 
operational priority tro the programmes. In Papua New Guinea and Solomon 
Islands, there had been a change in the biting pattern of the punctulatus 
group which had been noted over many years. In particular, ~ farauti 
and ~ punctulatus (Solomons) were found to bite earlier in the evening 
and later in the morning, often when people were still out of doors. This 
may be due to induced behavioural changes or to selection of a sibling 
species with different behavioural characteristics because of insecticide 
pressure. The influence of this on malaria control was not clear and 
further work was needed. 

Alternative methods of vector control including those used for 
personal protection were discussed. These included larviciding, the use 
of larvivorous fish, the use of mosquito nets and the use of repellants 
and insecticidal soaps and lotions. Generally, it was concluded that in 
many areas, one means of control may not be enough and that combinations 
of measures should be used. Those chosen should be easy to use and 
readily acceptable for community application. The following control 
methods were discussed: 

(a) Larviciding 

The use of Bacillus thuringiensis israelensis (Bti) and insect growth 
regulator (IGR) preparations in Solomon Islands in combination with DDT 
household spraying and mass drug administration showed much promise, but 
it was recognized that the technique was only applicable to specific well 
defined areas which meet the criteria for larviciding. While Bti may have 
had no significant advantage over IGR, the trial showed a greater cost 
effectiveness for the area of application. In view of problems associated 
with tolerance to larvicides, the practicality of using a combination of 
measures was justified and the use of alternative larvicides in sequential 
order should be considered in an effort to avoid or delay the development 
of tolerance. Better formulations were needed, particularly with regard 
to slow and sustained release applications. 

(b) Larvivorous fish 

Larvivorous fish were used in Papua New Guinea, Solomon Islands and 
Vanuatu with varying degrees of success, probably related to the intensity 
of application. The species used most frequently were Gambusia affinis 
and the guppy. Trials in Vanuatu showed that when used in specified areas 
on small islands, the fish were very acceptable to communities as a method 
which could be readily applied by the people, and that villagers were very 
keen to seed breeding sites and potential breeding sites once they had 
been shown what to do. While there appeared to be a large reduction of 
the adult vector population follOwing introduction of the fish, further 
studies were needed. It was important that replenishment of stocks and 
restocking of breeding sites took place regularly. Care needed to be 
exercised in the introduction of non-ind1genous species of fish to ensure 
this d1d not interfere with other indigenous species present which may 
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have a larvivoro~8 capacity, and st~die8 of indigeno~s species were 
recommended. Problems with introd~cing fish were ~s~ally associated with 
poll~tion of the water in tanks and wells if the fish died. Such problems 
were yet to be resolved. 

(c) Moaquito nets 

Following the problems associated with pure vertical programmes 
involving cyclical spraying of resid~al insecticide, more general 
approaches to protection from malaria have been taken. The widespread ~se 
of mosquito nets, both plain and impregnated with permethrin and other 
pyrethroids, was advocated in the early 1980s, and trials were commenced 
in several countries. In the Western Pacific Region, bed nets were in 
widespread ~se in operational field trials in China, Viet Nam, Papua New 
Guinea and Solomon Islands. Reports from AFRO Region indicated that 
epidemiological data showed some effect on clinical disease in small trial 
areas in Kenya and Gambia. The most significant effects were less fever, 
lower densities of parasitaemia and a lowering of spleen rates. 

In general, the use of bed nets was very conducive to community 
participation and in vario~s places, NGOs, women's groups and individuals 
within the community participated in the preparation of nets for 
individual use. Where nets were being impregnated with insecticide, it 
was generally agreed that the preparation of the net should be the 
responsibility of the person who was gOing to use it. This praided an 
opportunity for the user to be ed~cated abo~t the disease, abo~t the 
safety of the insecticide and about the necessity to do the job properly 
and adequately. The use of mosquito nets was considered to be a very good 
example of health promotion by self help. 

While there was ample evidence of the efficacy of treated mosquito 
nets killing large numbers of mosquitos which were affected by the 
pyrethroids, there was still inadequate evidence of the advantage of 
treated nets over untreated nets in the control of malaria. However, it 
appeared most likely that there would be a difference. It was considered 
that nets treated with insecticide should be used cautiously and the 
purpose of the insecticide should be adeq~ately explained to Users. Users 
should keep their nets in good repair and not rely upon the killing effect 
of the insecticide alone. There was always the possibility of mosquitos 
and other insects becoming resistant to the insecticides and when this 
occurred, badly maintained nets would offer no protection and may even 
increase the risk of infection. 

In China and Papua New Guinea, the use of bed nets had stimulated the 
production of nets in local industry. In Solomon Islands, women's groups 
had shown interest in making nets and a seed donation of netting material 
from Thailand had been given by WHO for this purpose. In Papua New 
Guinea, locally made nets were already being sold. Synthetic materials 
were preferred to cotton but problems had been experienced with soft, 
supple nylon nets from Taiwan. These tended to tear easily and 
deteriorate rapidly, lasting for less than one year in villages in Solomon 
Islands. Those made from a sturdy polyethylene material from the 
Philippines, while stiffer and less pliable, were much stronger, did not 
tear and were still durable after two years. Nets which were made locally 
in Solomon Islands from Australian material, which was costly, were 
durable (lasting for three years at least), supple and pliable. It was 
considered that netting materials should be closely studied to ensure that 
best value for money was obtained for use in various countries. The 
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choice of insecticide should also be studied carefully before use to 
ensure that side effects were nonexistent. Otherwise problems may arise 
which would make the use of this valuable tool unpopular. Por example in 
China, certain brands of deltamethrin have caused skin irritation, and one 
brand of permethrin had caused skin and eye irritation because of the 
solvent. It was essential that care was taken in specifiying correct 
formulation of the product to be used. In Papua New Guinea and Solomon 
Islands, permethrin-treated nets were very acceptable. 

The utilization of nets in Papua New Guinea and Solomon Islands 
needed further studies although those conducted by the health education 
division in Solomon Islands in Central Province suggested high compliance 
rates. It was generally accepted that more education on net usage was 
needed and that initial efforts should be followed up by regular provision 
of information on net usage and maintenance. 

In most countries in WPRO, larger nets were more acceptable but 
single nets were appreciated by a significant number of people. Most 
people wanted a durable material but preferred it to be soft and supple. 
Synthetics were preferred to cotton. 

The treatment of nets varied from country to country. To avoid 
wastage of materials and increase the speed of treatment, open bucket or 
container methods were used in combination with a drip dry method to 
collect excess insecticide for re-use. It was noted that cotton nets 
absorbed more fluid than synthetics and therefore adjustment in dilution 
was necessary for different net types. Studies were needed to determine 
the best means of assaying effectiveness of treated nets so that the 
period for re-treatment could be determined. It was also necessary to 
study the effect of variations in pH of the water used to dilute the 
insecticide prior to impregnation, the effect of washing the nets, and the 
deterioration of nets and insecticide on exposure. 

While studies of the effect of bed net use on malaria control in 
Papua New Guinea and Solomon Islands were not yet conclusive, the results 
so far had been promising. The bed net trial in the Plorida group of 
islands in Solomon Islands was proceeding satisfactorily. Antagonists to 
mass drug administration, which was conducted in the trial area both prior 
to and during the trial, voiced a strong opinion that this procedure was 
spoiling the experiment, as was the DDT spraying, which had been conducted 
as a cyclical programme for several years, and should be stopped. It was 
adequately explained that the DDT spraying and mass drug administration 
were well founded on a regular cyclical basis and had considerably reduced 
the parasite reservoir in one of the highest endemic areas of Solomon 
Islands. Purthermore, the evidence was strong enough to support a 
conclusion that the bed nets, particularly the treated ones, had kept the 
incidence of malaria low over the past twelve months following initial 
reduction by the mass drug administration programme. The next step would 
be to withdraw spraying and not mass drug administration. The dramatic 
fall in the incidence of malaria in the Floridas raised the morale of 
health workers and the general population considerably. 

A review of the bed net trials brought forth several comments on 
trial design particularly on the correct procedures to be used in 
selection of villages, and the controls for such trials as those being 
undertaken in Solomon Islands and other places. Some participants 
considered that better selection procedures could have been employed. 
There were, however, many factors and variables to be considered in real 
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life situations in the field, and it was not always possible to set up a 
nicely controlled experiment in areas which were no longer virgin but were 
already carrying out malaria control activities. Not only were technical 
and operational measures to be considered but also many issues of a socio
political nature, which dictated that other methods of control should be 
continued while new methods were introduced. There was general consensus 
that villages in trials should be randomly selected where possible, but in 
some of the small countries in which the trials took place, this also 
posed difficulties with village size, some of which harbored only one or 
two families. Solomon Islands trials on the Guada1cana1 Plains were 
confounded by the reappearance of ~. punctu1atus in one area, and by the 
periodic use of DDT and mass drug administration. This suggested that the 
bed nets had a certain protective effect particularly in children in this 
area of high man biting densities. It was noted that only a small number 
of mosquitos was needed to maintain prevalence rates as high as those in 
areas where biting levels were higher than 30 per manhour. 

A great deal of further research needed to be done on bed nets 
particularly that of an epidemiological nature. One study to be 
considered would be the follow-up of patients given radical treatment for 
malaria who were issued with bed nets after treatment and instructed on 
how to use them, to see how frequently thereafter they suffered from 
malaria. 

(d) Curtains and other fabrics treated with permethrin 

Several studies had now been done or were being done to assess the 
effect of permethrin-impregnated curtains and wide mesh nets around door 
and window openings to reduce mosquito density and provide malaria 
control. To date the results had been inconclusive, and work should 
continue. Selection of areas with varying degrees of endemicity may be of 
importance in determining the value of this method. Attention should also 
be given to the type of material used to ensure that it waS acceptable to 
householders. Much of that used in Solomon Islands trials was not 
acceptable and was discarded by householders. 

3.3 Antimalarial drugs 

The antimalarial drugs in common use were discussed and it was noted 
that in the Pacific, while chloroquine resistant fa1ciparum malaria was 
widespread, it was mostly of the RI type. There was still a considerable 
proportion of sensitive strains, and chloroquine was therefore, in most 
areas, the drug of first choice for treatment of malaria. It was also 
valuable for prophylaxis. Aspects of drug use for malaria control were 
discussed as follows: 

(a) Prophylaxis, treatment, mass drug administration 

Drugs for prophylaxis for long-term use were chloroquine, proguani1 
or a combination of chloroquine and proguani1, the former being given as a 
weekly dose and the latter daily. There had been reported breakthroughs 
of ~ fa1ciparum malaria in those taking a combination of chloroquine and 
pyrimethamine/dapsone in Papua New Guinea and the value of this drug 
combination for prophylaxis needed reassessment. Amodiaquine was no 
longer recommended for prophylaxis, but questions were raised as to the 
validity of withholding this drug from prophylaxis in children as there 
had been no reports of a large number of doses over a long period of time. 
This could be owing to non-recognition of cases because of a lack of 
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reporting on drug reactions in children, but this was considered unlikely. 
Therefore, the use of amodiaquine infant formulation needed review from 
the point of view of the actual drug substance and its formulation, and 
general policy regarding its use in children as a prophylactic. For short 
stay travellers to the Pacific, the use of mefloquine was considered a 
suitable alternative to other regimens and would be more convenient in 
view of the small number of doses which would need to be taken. Care 
needed to be taken, however, in explanation of side effects to potential 
recipients. In choosing a prophylactic, the risk/benefit ratio was to be 
considered. 

Treatment of malaria in the Pacific posed no major problems. The 
standard three-day course of chloroquine was in many cases adequate. In 
those cases which exhibited breakthroughs, there was adequate response of 
RI resistant strains to a course of treatment with chloroquine or quinine 
with a single dose of sulphadoxine/pyrimethamine (S/P) on the third day. 
Treatment of RII and RIll chloroquine resistant strains was responsive to 
the quinine and SIP combination. Mefloquine was not widely used. There 
appeared to be no need at this stage to introduce other drugs into 
treatment schedules apart from areas of Papua New Guinea where SIP 
resistant strains were found and in those cases, tetracycline was 
substituted for SIP and given daily for one week. 

The use of antimalarial drugs in malaria control programmes followed 
the same pattern for prophylaxis of special groups in treatment of 
individuals suffering from malaria. Single dose treatment was not 
recommended in Solomon Islands or Vanuatu, but it was often found in the 
field that incorrect doses had been given. Usually the patient had taken 
less than the specified dose. This was because either the wrong dose had 
been given or the patient had opted to reduce the dose. 

The schedule of the mass drug administration programme in Solomon 
Islands was described commencing with a mass radical treatment dose for 
all persons in the mass drug administration area. This was the same as 
the radical treatment for RI Chloroquine resistant falciparum malaria 
(CRFM) followed by a single dose of four chloroquine and six primaquine 
weekly for twelve weeks except that on each fourth week, SIP was 
substituted for primaquine. This same regimen had been used seasonally in 
the Florida group, Malaita and north Guada1canal for 3, 4 and 5 years 
respectively. While compliance and acceptance had been high initially, 
problems with acceptance were starting to occur in certain villages and 
with certain groups of people. Where compliance and acceptability were 
high, the parasite reservoir Was lowered considerably initially and there 
was a slow rise thereafter. Where compliance was low, even if the 
reservoir was lowered initially, there tended to be a more rapid rise to 
the previously existing status unless intense vector control measures or 
nets had been introduced. The MDA had no apparent influence on creating a 
reservoir of drug resistant parasite strains; the proportion of resistant 
strains to sensitive ones remained fairly constant throughout the entire 
period. 

(b) Drug resistance 

Chloroquine resistant strains of falciparum malaria were widespread 
in the South-West Pacific area. 
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In Solomon Islands and Papua New Guinea, pyrimethamine-resistant 
strains of ~ falciparum had been found and in Papua New Guinea, strains 
which were resistant to SIP and proguanil had been found. There were 
implications for prophylaxis and treatment procedures. The development of 
any changes in the situation should be monitored closely by in vitro and 
in vivo testing. Medical personnel in all countries affected should be 
notified. Countries to which people frequently travel from malarious 
areas, and from which tourists and visitors to malarious areas originate 
should be kept informed of any changes in the status of drug resistance. 
The monitoring process should cover a variety of drugs in common use. 

In vitro and in vivo testing revealed correlation between the tests 
in young people who had very little exposure to this disease and in the 
non-immune, but there was little correlation in the partially imMune. 
There was general consensus that testing needed to be rationalized and 
performed as an epidemiological tool and a means of rapidly identifying 
drug resistant cases for early and appropriate treatment. 

The in vitro test needed improvement, standardization, stable 
reagents and simplification before being accepted for general laboratory 
use. In the meantime, it should be restricted to special teams who should 
conduct occasional monitoring surveys within countries. Where possible 
the test should be carried out on parasites from patients admitted to 
general hospitals. Under current conditions, there were too many failures 
even with specialized teams, media were too variable in quality and the 
test was far too expensive for most countries to afford. 

The in vivo test was essential for monitoring changes in status in 
various countries and should be utilized more widely during operationsl 
work. A simplified version of the in vivo test was described which was 
easy to follow and implement from hospital clinic level in the field 
provided a microscope was available. The details are described in Annex 
5. Additionally, a simplified method for counting parasites was described 
based on the number of parasites for every ten white blood cells. Refer 
to the same Annex for details. 

The introduction of both simplications into laboratory training and 
training of health workers would accelerate the acceptance of the test. 
The test could become a standard procedure to be adopted as cases of 
falciparum malaria were treated. 

Results from tests were often presented in such a complicated format 
that field workers found little value in the bulky summaries returned to 
them annually by WHO. There was a need to change the format, to simplify 
it and present it to government in a single table and graph which compared 
countries, and showed the current status of individual countries. One 
graph should show the trend year by year in the country in question. The 
comparative indices used should be easily understood and defined, such as 
minimum inhibitory concentration, and not a series of EC50s, and EC90s. 

(c) New antimalarials 

A trial of the antimalarial halofantrine was carried out in Solomon 
Islands. This was one of a series conducted in many countries. The 
results were very promising and indicated that the drug was highly 
acceptable to the patient in terms of taste and lack of side effects. It 
was also convenient for the health worker as it only required one day of 
treatment. There were no recrudescences of ~ falciparum and no relapses 
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of ~ vivax. The drug had a short half life which was considered another 
advantage which could help in preventing the appearance of resistant 
strains. While the trials in Solomon Islands were favourable, some trials 
from other parts of the world did not give similar results. Side effects 
had been reported as well as outbreaks of ~ falciparum. It was also 
considered that the drug in its present formulation did not give even 
absorption rates or adequate peak levels during treatment. At the time of 
the meeting pharmacokinetic studies undertaken in Solomon Islands were 
still being analysed by the Australian Army Malaria Research Unit. 

The current state of development and use of artemisinine, artemisine 
and pyronaridine was discussed but no conclusive answer could be given on 
when any of these drugs would be commercially available for specific 
treatment of CRFM on a wide scale outside China. The most important theme 
developed was that in searching for newer antimalarials or combinations of 
antimalarials, attention should be paid to the preparation of a substance 
which had a pleasant taste. Otherwise, researchers should find a way to 
disguise the unpleasant taste and develop inexpensive drugs with a short 
half life. 

3.4 Primary health care and malaria control 

The general concepts of primary health care were accepted for the 
development of malaria control programmes in the South-West Pacific area. 
There were many innovative approaches towards involving people in control 
of the disease in each of the three countries, Papua New Guinea, Solomon 
Islands and Vanuatu. In Irian Jaya and Timor Timur, there was little 
community involvement in the programmes, which were purely vertical in 
their organization, structure and approach. 

In Solomon Islands, an attempt had been made with varying degrees of 
success to incorporate the vertical programme at certain levels within the 
general health system, and to involve general health personnel more in the 
specialized field of malaria control. The organization and management of 
the cyclical spray programme was the responsibility of provincial medical 
officers but the day to day activities were still too much the 
responsibility of antimalaria programme staff and not shared enough with 
general health personnel. In a similar manner, there was generally too 
much concentration on very specialized antimalaria activities by 
antimalaria programme personnel at the expense of certain other health 
activities which could be improved or carried out Simultaneously. Moves 
to improve the situation had already commenced but were in their infancy. 
There was general concern that certain difficult activities such as 
precise insecticide spraying should continue to be carried out by 
specialized, adequately trained, teams. Measures such as mass drug 
administration, use of mosquito nets, larviciding and treatment of malaria 
lent themselves much more readily to participation by other health 
personnel and volunteers from the community. 

It was considered generally that there was still too much talk about 
the Philosophy of primary health care and too little being done to 
practice the principles. This resulted in the confusion of workers and 
the slowing down of the application of the concepts aimed at distributing 
a reasonable portion of the health budget to the periphery. Better 
development of health workers was needed to give broader training to those 
who Were too specialized, and to give specialized training to those who 
knew too little about important topics such as malaria. There was too 
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much rivalry between health workers at different levels and this had to 
disappear if team work, community participation and effective use of 
voluntary health workers was to be achieved. 

Perhaps the major weaknesses in each country stemmed from weak 
district management. This was brought about by lack of stability at the 
district level due to frequent changes of personnel who were more often 
than not keen young contract officers from overseas. Until stability in 
management was achieved at the district level, it was considered that it 
would be difficult to achieve continuity with successful malaria control 
programmes. As a result, there would be a great deal of fluctuation of 
activities and results, with a general demoralization of field staff. The 
end result was a deterioration in community acceptance of the methods 
suggested and a falling off in community participation due to lack of 
sustained leadership. 

3.5 Health education in malaria control 

The development of health education in support of malaria control and 
primary health care had departed from a traditional style in Solomon 
Islands and had become more involved in health promotional activities. 
This was also the trend in other countries where there were insuffiCient 
health educators to provide material by themselves and insufficient 
numbers at various levels to cope with demands from the community. It was 
considered that many of the activities required could be achieved by 
having a well trained group of health educators who in turn should train 
other health workers and school teachers, and provide the relevant 
audiovisual teaching materials and sources of information. This meant 
that health educators would have to teach health workers and teachers how 
to communicate better with the community. Additionally, there were health 
promotional as well as health educational activities which needed 
promulgation through the same sources. Much had been achieved along these 
lines in Solomon Islands and other countries of the Pacific but there was 
still a long way to go. 

In Solomon Islands, health educators were also involved in conducting 
sociological surveys to assess changes in knowledge, attitudes, beliefs 
and practices within the community. In particular, this had been related 
to spraying of insecticides, use of mosquito nets, water supplies and 
other community health programmes promoted by Government. Such surveys 
were essential for assessment of progress and it was considered there 
should be more input to this type of work by sociologists and 
anthropologists in all countries of the Pacific. Surveys of this type 
were difficult and needed good planning and assessment which in this age 
of computers was made easier if the data collection was well thought out 
in the first place. Collaboration in operational research between various 
tertiary institutions and governments was to be encouraged, particularly 
that aimed at improving programmes such as malaria control programmes to 
develop the concepts of primary health care. 

Papua New Guinea and Solomon Islands made laudable progress in 
developing of health education and health promotion programmes in the 
schools by designing an integrated syllabus commencing in primary schools. 
Such action should encourage other countries to take a similar approach. 
At this phase of development, this would have long lasting effects if 
approached conscientiously over the next few years, but it means that 
teachers would have to be well trained in the use of training manuals and 
materials. 
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3.6 Training 

Much of the training of personnel working in antimalaria programmes 
was still baaed on methods developed during the malaria eradication era. 
While many of the methods to be used in the control of malaria were the 
same or similar to those used in malaria eradication programmes, there 
were differences in application and approach and therefore teaching 
methods needed changing to ensure that value for money was being obtained. 
In fact, because of the long era of purely vertical programmes, the 
quality control and cost effectiveness in malaria control programmes had 
suffered. This was not because of the design of the programme alone but 
was seen in the repetitiveness of the training, the work, and in the 
transition from malaria eradication to malaria control programmes with 
insufficient guidelines on training of workers in the techniques which 
were required. There was a great need to introduce more work-oriented and 
problem solving approaches to the training of technical workers with 
built-in checks for periodic self assessment as well as supportive 
supervision. 

The methodology of malaria control was different from malaria 
eradication although some of the techniques remained the same. Malaria 
control was less regimented and required giving more thought to practical 
solutions to problems in a variety of situations. This required less 
rigid and regimental training, and more liberal training in the 
development of thought, cause and effect relationships and the tasks which 
were needed to deal with a variety of epidemiological situations within 
areas of one supervisor's jurisdiction. There was a need and a place for 
the development of national training centres to deal with specific areas 
and types of training. An international training network was also needed 
to deal with problems associated with training at all levels and to 
provide support for national training centres. This would need strong 
support from WHO particularly in the development of standardized training 
modules. 

3.7 Research 

The topics of discussion related to epidemiological studies, 
entomology and the malaria vaccine. In general, the conclusion was 
reached that there was a distinct need for collaboration between tertiary 
institutions and operational programmes, aimed at improving the 
methodology of malaria control. There was a need to obtain funds for 
operational research considered by governments to be of benefit to their 
programmes. 

In summary, the three papers presented brought out the following 
highlights: 

(a) With regard to research on the sibling species within the punctulatus 
complex, it had become apparent from electrophoresis that there were 
several specific genetic types of both An. farauti and 
~ punctulatus from specimens obtained from Papua New Guinea 
lowlands and highlands. The significance of this to practical 
control of malaria was not yet known, and considerable practical work 
was needed to show just how relevant the break-up of each species was 
to malaria control. Care needed to be exercised in extrapolating 
data from one area to another. The means of reducing the species in 
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one area may not be effective elsewhere as sibling species. although 
appearing morphologically similar. may be genetically and 
behaviourally distinct. They may differ in the way they respond to 
malaria control measures both in larviciding and imagocidal 
operations. 

(b) From the epidemiological study conducted nesr Madang in Papua New 
Guinea. it was apparent that even at relatively low inoculation 
rates. prevalence rates could remain high. This reflected the fact 
that biting rates must be considerably reduced to effect a decline in 
malaria prevalence. At the same time. lesser degrees of reduction of 
biting would produce lower parasite densities and incidence of 
attacks of malaria in particular areas despite the prevalence rates 
remaining relatively constant. 

The correlation between vector density and prevalence of malaria was 
noted and attempts were made to give reasons for the gross fluctuation in 
cycles of malaria due to ~ falciparum and ~~. The species ratios 
fluctuated considerably and did not remain constant over a long period of 
time when measures of intervention were introduced. A need was seen for 
further detailed investigation of variability in these ratios in different 
areas. 

(c) The development of a malaria vaccine faced numerous difficulties 
related to the species and strain variation of the parasite and the 
different stages of its life cycle. As yet. no specific antibody or 
antibody combination had been developed which would give protection 
on a widespread basis. Attempts to develop vaccines were centred 
mainly on the sporozoite and merozoite. and while some crude 
candidates had been produced. they had been successful only under 
particular circumstances. 

Attempts were being made in several laboratories to look at specific 
components of both cellular and humoral immunity to try and identify 
specific epitopes within malarial antigens in an attempt to find means to 
enable vaccine production which would be specific and protective. 

It was concluded that owing to the many problems facing vaccine 
production and identity of specific antigens produced by the parasite and 
protective antibodies by the host. research should be encouraged but 
should not detract from other activities and research aimed at control and 
treatment of the disease by other means. In fact. it was considered that 
even when a vaccine did become available (and that was likely to be many 
years away) in its initial form. it would be available only to a few 
selected individuals for some time. It would not be available generally 
as a public health measure where it was needed most for many years to 
come. Therefore. emphasis should be placed for the moment on other 
measures of malaria control. 
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4. RECOMMENDATIONS 

(1) The meeting called for governments of the Region to take note of the 
concern expressed at the 83rd Session of the Executive Board of WHO 
about the deteriorating global malaria situation, and to give 
priority to the problem, choosing a realistic strategy of response 
for their own countries. 

(2) Epidemiological information systems should be improved and 
decentralized to the district level or equivalent, so that a system 
was created for rapid response by the district programme manager to 
any change in the malaria situation. Information should be analysed 
at the district level or equivalent, but must also be fed back to the 
planners at the central level to monitor whether their approach to 
malaria control was working. Greater feedback from central to 
peripheral level was also required. More appropriate epidemiological 
indicators should be chosen including the incidence of severe 
morbidity and mortality. Training of district staff to utilize the 
system would be needed, and training materials should be developed. 

(3) In vitro monitoring of the sensitivity of parasites should be 
simplified and made more affordable in order to obtain baseline 
values of parasite sensitivity to antimalarial drugs, to detect early 
changes in drug susceptibility and to determine to what extent 
in vitro testing could assist in the clinical management of malaria 
patients. In order to improve the success rate of in vitro testing, 
monitoring should be carried out at stationary facilities, such as 
laboratory-staffed provincial hospitals, whose staff could be trained 
and supervised by the central drug monitoring team. This would 
complement the normal activities of this specially trained team, i.e. 
the follow-up of reports of partial or poor response to treatment and 
the periodic monitoring of drug susceptibility in designated 
indicator areas. 

(4) In view of increased number of treatment failures, there was a need 
to develop a simple method to monitor and determine the extent of the 
problem at the peripheral level of the health services. The 
simplified in vivo test outlined during the meeting should be 
utilized at selected district/health centres, and guidelines for 
follow-up of treatment outcome should be prepared. Attention should 
be paid to the job needs of the microscopists for equipment, training 
and career development. 

(5) Recognizing the complexity of transmission patterns, careful 
attention should be given to the design of experimental projects, 
feasibility studies and operational programmes in order to be able to 
evaluate and analyse the results in a meaningful way. Evaluation of 
projects should be simple, feasible and affordable. Short courses in 
field research methodology to improve study design and preparation of 
protocols should be held in the countries of the Region for senior 
health officials. 
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(6a) In view of the need to develOP new malaria control methods, it was 
recommended that: comparative trials of integrated malaria control 
methods utilizing the primary health care and community participation 
approach should be performed in countries of the South-West Pacific. 
Such trials should be carefully designed with controls to enable 
statistical, biological and economic comparison of methods such as 
mass drug administration, treated bed nets, Bti- and IGR- based 
larvicides when used alone and in combinations. The net effect of a 
combination of control methods may be more cost-effective to 
communities and governments than the use of anyone method. 

(6b) The results of evaluation of new control measures should rapidly be 
made available to other countries in the Region to avoid duplication 
of effort. Any new technologies offered to the countries should be 
carefully evaluated and appropriately adapted. Technology from other 
countries should not be given without equipment spare parts, 
maintenance facilities and training. 

(7) Support from an international organization is recommended for an 
independent reference centre to answer some of the questions on the 
chemical and physical aspects of pyrethroid impregnation of mosquito 
nets with a view to the development of standards and technical 
specifications. This would include relative availability of 
insecticide, effects of washing, sunlight, dust and smoke on 
insecticide. 

(8) WHO recommendations on chemoprophylaKis of malaria should be widely 
circulated to doctors in the region, and countries should weigh up 
the risks of malaria infection and drug tOKicity for different 
populations and different areas. 

(9) Quality control of malaria smears together with other laboratory 
services should be evaluated. In particular the use of test sets of 
slides, which are taken to peripheral laboratories for examining the 
technicians, followed by on-the-spot teaching and correction of 
mistakes, should be tried. This should not detract from 
appropriately used traditional methods of quality control. 

(10) In view of the epidemiological Significance of information on 
sporozoite rates and the limited value of mosquito density data in 
evaluation of control measures, the determination of sporozoite rates 
using the ELISA technique should be incorporated into control 
programmes instead of being only a research tool, provided that it 
can be adapted to field use. Adult mosquitos could be stored for 
future testing if immediate testing could not be done. 

(11) It was emphasized that health education was still the most important 
tool available to improve the knowledge, attitude and practice of the 
community related to malaria control, and recommended that greater 
emphasis should be placed by governments on the development of health 
education. 

(12) National training capabilities should be strengthened, and training 
materials should be developed which provided not only a task-oriented 
but also a problem-solving approach to skills and competence 
development. Materials for appropriate training of trainers should 
be developed. 
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(13) In view of their valuable contribution to the present meeting, the 
meeting reco .. ended that people from government and nongovernmental 
institutions and private industry, who were working on malaria, and 
representatives of other branches of the health services should be 
invited to future meetings. 

(14) Emphasis should be placed on the managerial requirements of 
programmes particularly in peripheral areas with horizontal 
programmes. Kanagement systems should be directed to the development 
of programmes with clearly defined and verifiable objectives. 

(15) Emphasis should be placed on the morphological and behavioural 
characterization of vectors, in order to determine differences in 
their vectorial importance and response to control measures. 

(16) Research data collected by external agencies should be repatriated to 
the countries of origin. 

(17) In isolated island communities with seasonal transmission, small
Bcale feasibility studies should be carried out to determine to what 
extent intensified, integrated antimalaria activities using a primary 
health care approach could lead to sustained interruption of malaria 
transmission. 

(18) The meeting recommended that the 11th South-West Pacific Kalaria 
Meeting should be held in 1992 in Vanuatu, subject to the concurrence 
of the Government. 



AUSTllALIA 

FIJI 

- 21 -

LIST OF PARtICIPANtS 

Dr R. Hall. Acting Director 
Communicable Disease Section 

ANNEX 1 

Commonwealth Department of Health. Canberra 

Dr K. Rieckmann. Director. Army Malaria Research Unit 
Professor of Medicine. University of Sydney. Sydney 

Mr P. Ebsworth. Ecological Consultant 
S3 Dragon Street. Warwick. Queensland 

Mr Uraia Lesu. Chief Health Inspector 
Ministry of Health. ~ 

Mr Manasa Niubalerua. Health Inspector 
Nadi Airport. Nadi 

PAPUA NEW GUINEA Dr t. Pyakalyia. Assistant Secretary. Disease Control 
Department of Health. Port Moresby 

SOLOMON ISLANDS 

VANUAtU 

JlCA 
REPRESENtAtIVES 

Mr L. Makita. Parasitologist. Disease Control 
Department of Health. Port Moresby 

Dr E. Nukuru. Under Secretary for Health 
Ministry of Health and Medical Services. Honiara 

Mr B. Seijama. Chief Anti-Malaria Officer 
Ministry of Health and Medical Services. Honiara 

Mr H. toaliu. National Malaria Supervisor 
Ministry of Health. Port Vila 

Mr J. Mape. Rural Health Service 
Santo 

Mr J. Yaviong. Entomology technician 
Ministry of Health. Port Vila 

Mr H. Leodoro. District Malaria Supervisor 
Eastern District. Lolowai. Ambae 

Dr H. Suzuki. JICA Malaria Expert 
Honiara 

Dr t. Okazawa. JICA Malaria Expert 
Honiara 



Annex 1 

- 22 -

OBSERVERS 

Dr I. Riley, Professor of Tropical Health 
University of Queensland, Brisbane, Australia 

Dr J. Bryan, Associate Professor (Entomology) 
Tropical Health Programme, University of Queensland 
Brisbane, Australia 

Dr C. Rzepczyk, Research Fellow 
Queensland Institute of Medical Research 
Brisbane, Australia 

Dr P. Graves, Senior Research Officer 
Queensland Institute of Medical Research 
Brisbane, Australia 

Dr P. Holt, Medical Superintendent 
Thursday Island Hospital 
Government Medical Officer 
Torres Strait, P.O. Box 391, T.I. N. Queensland 
Australia 

Mr D. Rosario, Health Education Specialist 
South Pacific Commission 
Noumea, New Caledonia 

Dr Riga, JICA Representative 
Japan 

WHO PARTICIPANTS 

Dr P.F. Beales, Chief Medical Officer, 
Programme and Training Unit 
Malaria Action Programme, Geneva, Switzerland 

Dr T. Matsushima 
Chief, Research and Parasitic Diseases Control 
Manila, Philippines 

Dr L.S. Self, Regional Adviser 
Disease Vector Control 
Manila, Philippines 

Dr S.K. Ahn, WHO Representative 
Suva, Fiji 

Dr A. Kaneko, Malariologist 
Port Vila, Vanuatu 



- 23 -

Dr R. Montanari, Malariologist 
Port Moresby, Papua New Guinea 

Mr O.K. Habash, Technical Officer 
Port Moresby, Papua New Guinea 

Dr A.D. Parkinson, Country Liaison Officer 
HOniara, Solomon Islands 

Dr A. Karyadi, Epidemiologist 
Honiara, Solomon Islands 

Mr L. Swillen, Technical Officer 
Honiara, Solomon Islands 

Dr S. Meek, Consultant-Entomologist 
HOniara, Solomon Islands 

Mrs E. Ansaldo, UNV/Health Educator 
Honiara, Solomon Islands 

Mr E. Goonatilleka, UNV/Statistician 
Honiara, Solomon Islands 

Mr J. Verhoef 
Entomologist/Associate Professional Officer 
Honiara, Solomon Islands 

SOLOMON ISLANDS PARTICIPANTS/OBSERVERS 

Dr N. Kere, Director 
Kalaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Mr J. Villia, Principal Anti-Kalaria Officer 
Kalaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Me S. Horoto, Training Officer 
Kalaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Mr J. Laumalefo, Principal Nursing Officer 
Central Hospital, Honiara 

Mr B. Bakote'e, Anti-Kalaria Officer/Entomologist 
Malaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Annex 1 



Annex 1 

- 24 -

Mr P. Ramoga, Anti-Malaria Officer/Lab 
Malaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Mr A. Bobogare, Anti-Malaria Officer 
Malaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Mr S. Saefafia, Malaria Technician 
Malaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Mr L. Paro'odo, Malaria Technician 
Malaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Dr A. Ajdukiewicz, Consultant Physician 
Central Hospital, Honiara 

Dr O. Alemaena, Senior Medical Officer 
Central Hospital, Honiara 

Mr P. Mueller, Peace Corps Volunteer 
Honiara 

Dr P. Paia, Principal Medical Officer 
Honiara Town Council, Honiara 

Mr J. Pafale, Assistant Anti-Malaria Officer 
Malaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Dr T. White, Chief Medical Officer 
Guadalcanal Province, Honiara 

Mr B. Maefane, Anti-Malaria Officer 
Guadalcanal Province, Honiara 

Dr M. Richards, Principal Medical Officer 
Central Province, Honiara 

Dr N. Theaker, Chief Medical Officer 
Lata Station, Temotu Province 

Mr C. Fox Wako, Anti-Malaria Officer 
Lata Station, Temotu Province 

Mr J.O. Kitu, Anti-Malaria Officer 
Ysabel Province 

Dr Macbride-Stewart, Chief Medical Officer 
Malaita Province 

Mr D. Ganiferi, Anti-Malaria Officer 
Malaita Province 



- 25/26 -

Dr C. Macmillan, Chief Medical Officer 
Western Province, Gizo 

Mr M. Kerry, Assistant Anti-Malaria Officer 
Western Province, Gizo 

Dr J. Laefasia. Chief Medical Officer 
Makira 

Mr P. Ariki, Anti-Malaria Officer 
Makira 

Mr J. Denty. Malaria Technician 
Malaria Research and Training Centre 
Ministry of Health and Medical Services, Honiara 

Annex 1 



- 27/28 -

ANNEX 2 

MESSAGE FROM THE REGIONAL DIRECTOR 
WHO REGIONAL OFFICE FOR THE WESTERN PACIFIC 

Honourable Minister of Health and Medical Services, Ladies and 
Gentlemen. 

It gives me a great pleasure to convey our greetings to participants 
attending the 10th South-West Pacific Malaria Meeting in this beautiful 
Island country's capital, Honiara. On behalf of the World Health 
Organization, I wish to thank the Government of Solomon Islands for its 
generous hospitality in hosting this meeting, and for the invitation 
extended to the Organization to attend it. 

Malaria remains a major health problem in South-West Pacific 
countries, and we have continuously been collaborating, with great 
interest and concern, in the development of malaria control programmes in 
this area. 

There has been an upsurge of malaria in this area since the late 
1970s. Great efforts have been made to control it, but high incidence 
continues to occur in Papua New Guinea, Solomon Islands and Vanuatu. 
Residual insecticide house spraying has continued to be an important 
control measure in some areas, but the vectors' behavioural changes, 
together with operational constraints, have gradually reduced the 
effective value of spraying. Added to this, emerging drug resistance in 
the case of P. falciparum malaria gives rise to further difficulties in 
the programme's development. From the lessons learnt through long 
experiences of antimalaria efforts and the need for the reorientation of 
antimalaria strategies in the context of primary health care, our current 
major concern is to develop a viable malaria control programme within the 
country's health system. Most countries have now developed long-term 
malaria control (not eradication) activities whose major objectives are to 
reduce malaria mortality and morbidity. 

In view of increasing technical and operational constraints, progress 
on this front calls for an optimal mix of the available control measures 
involving community participation, especially in the adequate and 
judicious use of antimalaria drugs in all malaria endemic areas. At the 
same time, against vectors, the individual's personal protection from 
mosquito bites is emphasized. 

Keeping these points in mind, this important meeting should look into 
the development of the malaria programmes in the health systems of the 
individual countries, the control measures being applied, and the exchange 
of informations and experiences between countries. 

1 hope your discussions will be most fruitful and beneficial in the 
spirit of technical cooperation for further progress in the malaria 
control programme of this sub-region. 

1 wish you every success in your deliberations. 
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Day 1 - Konday. 20 Pebruary 1989 

0800 - 0845 

0900 - 0915 

0915 - 0920 

0920 - 0930 

0930 - 1000 

1000 - 1015 

1015 - 1200 

1200 - 1330 

1330 - 1500 

1500 - 1515 

1515 - 1630 

Registration 

Welcome address by the Chairman of the 
Organizing Committee (Dr N. kere) 

Address by WHO Representative from Western Pacific 
Regional Office (Dr T. Matsushima) 

Opening of Meeting by the Honourable Supervising 
Minister of Health and Medical Services 
(Mr J. Maetia Kaliuae) 

Morning Tea 

Election of Office Bearers 

Country Reports - Indonesia - Irian Jaya 
Timor Timur 

Lunch 

Fiji 
Vanuatu 

Country Reports - Papua New Guinea 
Australia 

Afternoon Tea 

Country Report - Solomon Islands 

Day 2 - Tuesday. 21 Pebruary 1989 

0800 - 0900 Paper 1 

0900 - 1000 Paper 2 

1000 - 1015 

1015 - 1115 Paper 3A 

The use of antlmalaria drugs 
in malaria control programmes 

D. Parkinson 
N. Kere 

The field evaluation of a new N. Kere 
insect growth regulator. pyriproxyfen H. Suzuki 
(S31183) against A. farauti T. Okazawa 
Laveran and A. Punctulatus, the B. Bakote'e 
main malaria vectors in H. Kawada 
Solomon Islands 

Morning Tea 

The use of Bacillus thuringiensis 
var. israelensis biological larvicide 
for anopheline mosquito control 

P. Ebsworth 
J. Denty 
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Paper 3B Vanuatu's experience in larvivorous 
fish as a mosquito control measure 

1115 - 1200 Paper 4 Use of ULV spraying in malaria 
ccontrol 

1200 - 1330 

1330 - 1430 Paper 5 

1430 - 1515 Paper 6 

1515 - 1530 

1530 - 1630 Paper 7 

Lunch 

Malaria vector control measures 
based on personal protection 

Evaluation of permethrin-treated 
bed nets in Guadalcanal 

Afternoon Tea 

The evaluation of community-based 
mosquito nets (bed nets) trial to 
control malaria in Florida Islands, 
Solomon Islands 

Day 3 - Wednesday, 22 February 1989 

0800 - 0900 Paper 8 

0900 - 1000 Paper 9 

1000 - 1015 

The use of antimalarials in 
malaria prophylaxis 

The treatment of malaria in 
Solomon Islands 

Morning Tea 

1015 - 1115 Paper lOA Antimalarial drug resistance 

Paper lOB In-vivo tests in Vanuatu 

J. Mape 

T. Okazawa 
L. SwUlen 
J. VUlia 
B. Seijama 

L.S. Self 
O.K. Habash 

B. Bakote'e 
S. Meek 
W. Samarawickrema 
D. Parkinson 

T. Okazawa 
N. Kere 
H. Suzuki 
B. Taihu 

T. Matsushima 

A. Ajdukiewicz 
O. Alemaena 

K. Rieckmann 

A. Kaneko 

Paper 10C A critical review of drug sensitivity K.L. Palmer 
testing in the South-West Pacific 

1115 - 1200 Paper 11 New antimalarials - Halofantrine 
trial in Solomon Islands - the 
development of new drugs 

1200 - 1330 Lunch 

1330 - 1415 Paper 12 Primary health care, district 
management and malaria control 
(Papua New Guinea) 

D. Parkinson 
N. Kere 
A. Ajdukiewicz 
A. Korinohona 

R. Montanari 
T. Pyakalyia 
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1415 - 1515 Paper 13 Primary health care, district 
management and malaria control 
(Solomon Islands) 

1515 - 1530 Afternoon Tea 

1530 - 1630 Paper 14 Investigation into the 
Anopheles punc~ulatus 
complex 

Day 4 - Thursday, 24 February 1989 

0800 - 0900 Paper 15 Health education in the 
malaria control programme 

Paper 16A Malaria training needs 
in the South-West Pacific 

0900 - 1000 Paper 16B Training in malaria control with 
special reference to Solomon Islands 
Medical Training and Research 

1000 - 1015 Morning Tea 

1015 - 1115 Paper 17 Design of a synthetic malaria 
vaccine 

1115 - 1200 Paper 18 Immunological and quantitative 
epidemiology of malaria in 
Madang, Papua New Guinea 

1200 - 1330 Lunch 

1330 - 1400 Paper 19 Global malaria situation 

1400 - 1700 Group discussion of meeting and 
formulation of recommendations 

Day 5 - Friday, 24 February 1989 

0800 - 0830 Presentation of recommendations 

0830 - 0900 Closing ceremony 

0900 - 0930 Morning Tea 

0930 Field trips 
1. Guadalcanal Plains 
2. Florida Islands 

Annex 3 

E. Nukuro 
J. Laumalefo 
P. Degeling 

D. Foley 
J. Bryan 
T. Reardon 

1. Tukuvaka 
A. Lovi 
E. Ansaldo 

J. Storey 
T. Matsushima 

N. Kere 

C.M. Rzepczyk 

P.M. Graves 
T.R. Burkot 
A.J. Saul 
J.A. Cattani 
M.P. Alpers 
C. Kidson 

P.F. Beales 
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LISt OF WORKING PAPERS 

the use of antimalaria drugs in malaria control 
programmes 
(Dr A.D. Parkinson/Dr N. Kere) 

ANNEX 4 

the field evalustion of a new Insect Growth Regulator, 
pyriproxyfen (S31183) against An. farauti Laveran and An. 
punctulatus, the main malaria ;ectors in Solomon Island;. 
(Dr N. kere/Dr H. Suzuki/Dr t. Okazawa/Mr B. Bakote'e 
Mr H. Kawada) 

the use of Bacillus thuringiensis var. israelensis 
biological larvicide for anopheline mosquito control 
(Mr P. Ebsworth/Mr J. Denty) 

Vanuatu's experience in larvivorous fish as a mosquito 
control measure 
(Mr J. Mape) 

Use of ULV spraying in malaria control 
(Dr t. Okazawa/Mr L. Swillen/Mr J. Villia/Mr B. Seijama) 

Malaria vector control measures based on personal protection 
(Dr L.S. Self/Mr O.K. Habash) 

Evaluation of permethrin-treated bed nets in Guadalcanal 
(Dr S. Meek/Mr B. Bakote'e/Dr W. Samarawickrema/ 
Dr A.D. Parkinson) 

the evaluation of community-based mosquito nets (bed nets) 
trial to control malaria·in Florida Islands, Solomon Islands 
(Dr t. Okazawa/Dr N. kere/Dr H. Suzuki/Mr B. taihu) 

the use of antimalarials in malaria prophylaxis 
(Dr t. Matsushima) 

the treatment of malaria in Solomon Islands 
(Dr O. Alemaena/Dr A. Ajdukiewicz) 

Antimalarial drug resistance 
(Dr K. Rieckmann/Dr K.L. Palmer/Mr L. Faro'odo/ 
Mr S. Saefafia) 

In vivo tests in Vanuatu 
(Dr A. Kaneko) 

A critical review of drug sensitivity testing in the 
South-West Pacific 
(Dr K.L. Palmer) 
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Paper 11 

Paper 12 

Paper 13 

Paper 14 

Paper 15 

Paper 16A 

Paper 16B 

Paper 17 

Paper 18 

Paper 19 
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New antimalarials - Halofantrine trial in Solomon Islands -
the development of new drugs 
(Dr A.D. Parkinson/Dr N. Kere/Dr A. Ajdukiewicz/ 
Dr A. Korinihona 

Primary health care, district management and malaria control 
(Papua New Guinea) 
(Dr R. Montanari/Dr T. Pyakalyia) 

Primary health care, district management and malaria 
control (Solomon Islands) 
(Dr E. Nukuro/Mr J. Laumalefo/Dr P. Degeling) 

Investigation into the Anopheles punctulatus complex 
(Dr D. Poley/Dr J. Bryan/Dr D.T. Reardon) 

Health education in the malaria control programme 
(Mr I. Tukuvaka/Mr A. Lovi/Mrs E. Ansaldo) 

Malaria training needs in South-West Pacific 
(Mr J. Storey's paper which was presented by 
Dr T. Matsushima) 

Training in malaria control with special reference to 
Solomon Islands Medical Training and Research Centre 
(Dr N. Kere) 

Design of a synthetic malaria vaccine 
(Dr C.M. Rzepczyk) 

Immunological and quantititative epidemiology of malaria 
in Madang, Papua New Guinea 
(Dr P.M. Graves/Mr T.R. Burkot/Mr A.J. Sault 
Mr. J.A. Cattani/Mr M.P. Alpers/Dr C. Kidson) 

Global malaria situation 
(Dr P.P. Beales) 
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ABSTRACTS OF SCIENTIFIC AND GENERAL PAPERS PRESENTED AT THE 
10TH SOUTH-WEST PACIFIC MALARIA MEETING, 20-24 FEBRUARY 1989 

PAPER 1 - THE USE OF ANTIMALARIA DRUGS IN A MALARIA CONTROL PROGRAMME 
By Dr A.D. Parkinson and Dr N. Kere 

Attempts to control malaria by the use of antimalaria drugs have been 
in vogue since experiments by Koch with quinine at the turn of the 
nineteenth and twentieth century. Except under very special 
circumstances, control of malaria by drugs alone had proved unrewarding. 
However, in combination with other methods, there was a place for the use 
of the various antimalarial drugs in the control of malaria and there were 
several ways in which they could be used in a malaria control programme. 
The specific use of antimalarials in malaria control programmes was 
described with emphasis on the ways in which they were used and the types 
used in Solomon Islands. Constraints to effective use were discussed. 

Antimalarials were in general use for: 

a. prophylaxis in specific target groups; 

b. treatment of malaria; 

c. the control of focal outbreaks; 

d. mass drug administration in combination with vector control 
measures for malaria control. 

The choice of selection was dependent upon the type and degree of 
resistance in malaria parasite species (particularly P. falciparum), and 
their geographical distribution. It was noted that antimalarials should 
not be used alone but in conjunction with vector control measures to limit 
and inhibit the selection for drug resistant strains particularly with 
respect to the higher levels of resistance. It was further noted that in 
Solomon Islands where chloroquine resistant strains of RII and RIll type 
had been selected for by use of chloroquine alone, the situation was 
reversed by reintroducing vector control and a combination of quinine and 
Sulphadoxine/Pyrimethamine (SIP) for treatment of positive cases. 

Because of the difficulties experienced in the logistics of 
administration of quinine for 7 ·days in the field, a trial of three days 
quinine and SIp on the third day proved sufficient for radical cure. It 
was subsequently found that for RX resistant strains, a combination of 
chloroquine and SIP given as an alternative, was equally as effective and 
more acceptable. 
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Although the distribution of chloroquine resistant strains of 
falciparum malaria had only partially been assessed. it was seen that if 
mass drug administration was conducted initially as a mass radical 
treatment with chloroquine plus SIP on the third day. followed by single 
dose chloroquine/primaquine weekly for 12 weeks except that on each fourth 
week. SIP was substituted for primaquine. there was no apparent rise in 
the proportion of resistance strains. In all areas. most RII and RIll 
strains disappeared and the RI strains fluctuated between SOl - 701. In 
some areas. the P. falciparum: P. vivax ratio reverted to a predominance 
of P. vivax following increased vector control and mass drug 
administration using the suggested regimen. 

The greatest constraints to mass drug admin1stration were much the 
same as those seen in prophylaxis. These involved the usual side effects 
associated with 4-aminiquinolines particularly nausea. bitterness. 
vomiting. headaches and itching. Perhaps. the most important factors were 
those seen in the health workers themselves. specialized malaria workers 
believing the job of giving antimalarials was their province alone; a 
reluctance on the part of nursing staff to accept the responsibility of 
field workers and working in a field programme and a feeling amongst both 
types of health workers that volunteers should not be used or encouraged 
in such programmes. As a result. despite the fact that the dosages used 
were the same as for general treatment of malaria. there was opposition to 
the volunteers continuing on as malaria aid post workers after the mass 
drug administration (MDA) was completed. Ignorance of the effects of 
malaria snd effects due to drugs was a problem and would only be resolved 
with intense education in the future. Other problems were associated with 
laziness of workers. fear or superstition about taking tablets when there 
was no apparent illness. erroneous reporting by some volunteers. passive 
obstruction from certain groups led by individuals who were usually either 
school teachers or nurses. nomadic groups. and lack of community 
involvement. 

Where compliance rates and acceptability were high. response was good 
and the parasite reservoir was lowered considerably. 

In areas where resistant strains tended to persist. investigation 
often showed that strains were relatively sensitive and most failures were 
due to inadequate treatment. Perhaps. this also would improve with time 
and better education of both the health workers and voluntary drug 
administrators. 

There was a need for constructive and supportive supervision and for 
team work and fellowship to be developed in all categories of health 
workers. instead of rivalry and lack of cooperation and coordination of 
activities. 
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PAPER 2 - THE FIELD EVALUATION OF A NEW INSECT GROWTH REGULATOR, 
PYRIPROXYFEN (S31183) AGAINST A. FAUU!I LAVERAN AND A. PUNCrllLArllS, 

THE MAIN MALARIA VECTORS IN SOLOMON ISLANDS 
By Dr N. Kere, Dr H. Suzuki, Dr T. Okazawa, Mr B. Bakote'e and 

Mr H. Kawada 

The inhibition of adult e.ergence in A. farauti and A. punctulatus by 
the insect growth regular (IGR), pyriproxyfen was studied in the field in 
North Guadalcanal in Solo.on Islands. Four breeding sites of A. farauti 
were selected; two with clean water and two with brackish water. The 
other two were used as controls. For A. punctulatus, five breeding sites 
were chosen and the co.pounds in granular for.ulation were applied at two 
sites at a dosage of 0.1 p~, one site at 0.05 p~, one site at 0.02 ppm 
and one site at 0.01 pp •• 

The larvae from the sites were collected fortnightly, and taken back 
to laboratory in the water from the same sites. The larvae were reared 
into pupa and adult emergence was recorded and calculated. 

Pyriproxyfen, in emUlsion concentrate at dosage of 0.1 ppm was found 
to effectively inhibit adult emergence of A. farauti, with over 90% 
inhibition rate for over 3 months (or over 70% at 112 days) after a single 
application. Similar results were found with A. punctulatus in granular 
formulations at several dosages, even as low as 0.01 ppm. Inhibition of 
mechanization of larvae was also noticed. 

In summary the insect growth regulator, pyriproxyfen, was a potential 
malaria vector control resource, but still needed further field trials. 
These were being planned. 

PAPER 3A - THE USE OF BACILLUS THURINGIENCIS VAR. ISRAELENSIS BIOLOGICAL 
LARVICIDE FOR ANOPHELINE MOSQUITO CONTROL 

By Mr P. Ebsworth and Mr J. Denty 

The efficacy of Bacillus thuringiensis var. israelensis H-14 (Bti) 
biological mosquito larvicide was evaluated in routine and community based 
control projects in the Solomon Islands over the paat four years. 

Emphasis was placed on co.prehensive surveys of breeding sites, in 
field training and regular follow-up monitoring. The aim was to 
experi.entally evaluate the efficiency and cost of Bti larvicide and to 
measure its effect on malaria transmission in rural as well as urban 
situations. "Control" villages chosen just beyond the area under 
treatment were monitored simultaneously. Changes in adult mosquito 
populations were indexed monthly in order to measure the effect of 
larvicide on adult An. farauti populations. 
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An. farauti larvae were located in similar microhabitats throughout, 
being numerically most abundant in town or village centres, rapidly 
becoming rare away from them. Larviciding was carried out at seven to 
ten-day intervals. 

Night-biting surveys over 18 months indicated, with one exception 
that adult numbers had declined, to remain extremely low in the !!! 
treated areas. In the control villages during the same period. adult 
An. farauti populations cycled in significant numbers. Analysis of 
variance confirmed statistically significant reductions in slide 
positivity rates (S.P.R.) for Bti villages. compared to the controls. 
Slide positivity rates were calculated in two ways. from passive case 
detection and masS blood survey. Significant reductions were observed 
using both estisates of S.P.R. A trend towards a higher ratio of P. vivax 
in Bti-treated villages was also observed. In population centres. cost of 
lar~iding was very low. averaging SI$I.80 - 3.50/head/annum including 
salaries and transport. This compared with the premium cost of small 
rural pilot projects where cost was about SIS023.00/head/annum. Large 
scale use of Bti would enable a reduction in cost of 25-50% depending on 
the application. 

Bti biological larvicide was effective. economical and completely 
safe for use in Solomon Islands anopheline control programmes. 

The involvement of volunteers in mosquito control had greatly 
increased the average villagers' interest in the problem of malaria. in 
their understanding of the disease and its vectors. and in their 
individual self-confidence in dealing with the problem. 

PAPER 3B - VANUATU'S EXPERIENCE IN LARVIVOROUS FISH AS A MOSQUITO CONTROL 
MEASURE 

By Mr J. Mape 

The rearing of introduced species of larvivorous fish in the Vanuatu 
malaria control programme was intensified over the last few years. There 
were many species of fish which preyed upon mosquito larvae. but the two 
most commonly used in the Vanuatu malaria control programmes were the 
Gambusia affinis and Poecilis reticulatus. the guppy. Both fishes were 
able to adapt to wide environmental conditions and could tolerate high 
levels of organic pollution. could be transferred easily and owing to 
their small size. could invade very shallow water and thick vegetation. 

The bodies of water that the Vanuatu malaria control programmes used 
to rear larvivorous fish to control mosquito larvae Were shallow 
underground wells. ponds. swamps. slow running streams. temporary bodies 
of water that lasted for a few months before drying and the taro 
irrigation ponds. Taro irrigation ponds were the common breeding habitats 
for A. farauti in the islands where this cultivation was popular 
especially on the islands of Santo. Pentecost and Maewo. Open water 
storage tanks were also seaded with the fish. 
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The distribution of fish was not only done by malaria personnel. 
Communities and primary school children were educated to distribute fish 
to new breeding sites. 

A density survey on A. farauti larvae and larvivorous fish carried 
out in breeding places clearly showed that the mosquito larvae density was 
directly associated with the presence of Gambushia fish. The higher the 
density of Gambushia fish, the lower the density of mosquito larvae, 
including culicine larvae. This was observed in taro ponds, Maewo and 
Santo, in swamps, lakes, marshy areas and open fresh water tank. 

Gambushia fish could be effectively introduced into most of the 
breeding places, except streams/rivers. Here, a high population density 
of A. farauti larvae could occur and the fish were not able to provide 
adequate control in this type of habitat. 

PAPER 4 - USE OF ULV SPRAYING IN MALARIA CONTROL 
By Dr T. Okazawa. Mr L. Swillen, Mr J. Villia and Mr B. Seijama 

ULV spraying was expensive and achieved by vehicle-mounted machines, 
hand carried motorised units or aerial spraying. It appeared to be very 
effective as an anti-mosquito measure. but the limited studies done on its 
effect on mosquitos of the punctulatus complex in this part of the world 
indicated that more well defined studies should be set up. 

Where lightweight motorized sprayers had been used in the field, 
there had been little success in Solomon Islands, but there appeared to be 
a better result in the urban and peri-urban areas. Due to mechanical 
problems with sprayers, the results were erratic because of erratic 
application. It was concluded that with the present circumstances, ULV 
spraying was not a viable alternative at the village level. The commonest 
insecticide in use was ULV Malathion. 

PAPER 5 - MALARIA VECTOR CONTROL MEASURES BASED ON PERSONAL PROTECTION 
Dr L.S. Self and Mr O.K Habash 

Several million people were protected with treated mosquito nets in 
China and about 50 000 each in Papua New Guinea and the Solomon Islands. 
There were plans to extend coverage in Malaysia. Vanuatu, Viet Nam and the 
Philippines. Permethrin was used in all countries except China, where 
widespread use was made of deltamethrin. 

Detailed epidemiological studies in African countries showed that 
treated nets reduced clinical malaria symptoms. number of fever episodes 
and levels of parasitaemia. No effect on malaria incidence or prevalence 
was noted in these small scale trials. In China. malaria incidence was 
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reduced by 87% in large scale field operations. After mass drug 
administration. the average reduction in new malaria cases was about 65% 
in the Solomon Islands and Papua New Guinea. More data were needed on the 
effects of treated nets in preventing morbidity and mortality in adults. 
However. the results with children were very promising. 

The first trials in Papua New Guinea and the Solomon Islands were 
done by treating nets in plastic bags. Experience showed that this was 
too time consuming and not suitable for large scale operations. 
Subsequently. a dipping technique was developed which permitted large 
quantities of nets to be treated in a short period of time. The preferred 
dosage was 0.5 grams of permethrin per meter square. 

Mosquito nets were produced in China and over one million inhabitants 
already owned nets. Thus. the operational procedure there was simplified 
because it was only necessary to ensure availability of chemical for local 
net treatment. 

Countries such as Papua New Guinea. Solomon Islands and Vanuatu did 
not have a cheap source of nets. To make the operations cost effective. 
nets were obtained from factories in the Philippines and Thailand. The 
cheapest source of nets for export in the world seemed to be available in 
these two countries. Double and family size nets ranged in price from 
US$2.00 to US$4.00. The nets were non-cotton and Were made of nylon or 
polyester in Thailand. and polyethylene in the Philippines. 

Valuable operational experience was being obtained in the large
scale net tr~atments now taking place. It ¥as not known that family nets 
(min~mum 13m ) were preferred to sing~e (8m ) and double-sized nets 
(11m). Large family sized nets (15m) could accommodate two adults and 
several small children in a typical village bedroom. 

Operational experiences showed that most (75%) of the nets should be 
family size. with the remainder being double. One could assume that 100 
treated nets could protect 250 persons. Normally. no more than two nets 
were placed inside a house. even though everyone in the household could 
not sleep under them. When nets were purchased. synthetic materials such 
as nylon. polyester or polyethylene was preferred to cotton. 

It was preferable to carry out net treatments in villages rather than 
at malaria headquarters or other central locations. Considerable village 
interest and community participation was generated. which did not occur to 
the same extent when the treated nets were distributed. The net treatment 
process itself stimulated questions. an awareness that the net was 
special. and also served as a meaningful health education activity. 



- 41 -

Annex 5 

PAPER 6 - EVALUATION OF PERMETHRIN-TREATED BED NETS IN GUADALCANAL 
By Dr S. Meek, Mr B. Bakote'e, Dr W.A. Samarawickrema 

and Dr A.D. Parkinaon 

In Solomon Islands, s village-scale trial was begun in 1986 to 
determine whether introduction of bed nets would reduce malaria 
transmission compared to a control area with no bed nets or DDT spraying, 
and an area with DDT spraying and no bed nets. The trial area consists of 
28 villages with bed nets, 40 with DDT and 21 control villages. The DDT 
and control areas were by the coast, where Anopheles farauti was the only 
vector. The bed net area was inland, and both !. farauti and 
!. punctulatus were found. 

Evaluation was based on quarterly mass blood surveys in all villages; 
collection of incidence data; monitoring of Anopheles density and parous 
rates; determination of sporozoite rates using ELISA; experimental hut 
studies and bioassays on treated nets to determine the duration of 
effectiveness. 

2 Nets were treated annually with 0.5 g permethrin per m. Houses
2
in 

the DDT area were sprayed every six months at a rate of 2 g DDT per m • 
Mass drug administration with a 16-week course of chloroquine, 
sulfadoxine-pyrimethamine and primaquine was carried out from March each 
year. 

There was a steady decline in malaria prevalence in the bed net area 
from 30% before the first treatment in 1986 to 16% 9 months later. 
Prevalence then rose to 29% by 14 months after distribution despite 
retreatment of nets after 11 months. It fell to 9%, nine months after the 
second treatment, then rose to 21% after one year. Three months after the 
third treatment, it dropped to 16%. The declines in prevalence did not 
appear to be entirely attributed to the mass drug administration. In the 
DDT area, there was a marked drop in prevalence after the MDA each year. 
By February 1988, the prevalence returned to 29%, but by November 1988, 
there was no sign of a resurgence. In the control area, there was a 
slight drop in prevalence after the MDAs, but it was not maintained. 

Prevalence of P. falciparum showed a greater decline than ~. 
the bed net area from 25% in August 1986 to 7% in November 1988. 
prevalence in the control area should little difference. 

vivaxin 
The 

In 0 to 4-year olds, there was an initial drop from 40% after bed 
nets were first distributed. Since that time, the prevalence had remained 
between 20 to 30%. Prevalence in the DDT area fluctuated more, but had 
remained low during the last year, whilst prevalence in the control area 
had increased to almost 50%. Prevalence in the over 4-year olds appeared 
to fluctuate more. Bed nets may be expected to have a greater impact in 
young children, as the major vector of malaria in Solomon Islands. 
!. farauti No. 1 had a biting peak shortly after dark. The decline in 
~. falciparum in 0 to 4-year aIds was even more marked. 
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Man-biting density was measured routinely in three villages with 
treated bet nets, three control villages and one DDT-sprayed village. 
There was no evidence of a decrease in density of !. farauti in the 
control and DDT villages. There was a decline in density of A. farauti in 
two out of three bed net villages and of !. punctulatus in on; of three 
villages. It was previously thought that !. punctulatus was more 
endophilic than!. farauti and early studies in other areas suggested that 
introduction of bed nets may have drastically reduced its populations. 
However, in the present studies it appeared that a large proportion of 
!. punctulatus bite outdoors, and may therefore avoid both DDT and bed 
nets. The proportion of !. farauti biting outdoors increased in the bed 
net villages relative to the control villages. 

The reduction in density needed to cause a significant reduction in 
prevalence was not known. Densities of less than one per manhour in the 
bed net area maintained a similar prevalence to densities of more than 30 
per manhour in the control area. 

Human bait catches were carried out over a year in two experimental 
huts. In one hut, the bait slept under a treated mosquito net, and in the 
other hut, he slept under an untreated net. The percent mortality at 24 
hours of mosquitos caught in exit traps remained very high even one year 
after treatment. Bioassays had shown that the nets still caused high 
mortality of mosquitos 12 months after treatment on 15 minutes' exposure. 
It was very important to determine the optimum treatment frequency, as it 
had a major impact on cost-effectiveness. Samples of netting had been 
sent for analysis of permethrin levels one year after distribution. 

PAPER 7 - THE EVALUATION OF COMMUNITY-BASED MOSQUITO NETS (BED NETS) TRIAL 
TO CONTROL MALARIA IN FLORIDA ISLANDS, SOLOMON ISLANDS 

By Dr T. Okazawa, Dr N. Kere, Dr H. Suzuki and Hr B. Taihu 

The Florida Islands, which had a high endemicity of malaria, in 
average over 700 cases per 1 000 population (1984) was selected as a site 
for trial in the use of both permethrin-treated and plain bed nets in 
November 1987. A total of 2 879 plain bed nets were distributed in Big 
Ngella ~th population of 4 073, and 2 959 permethrin-treated nets (dosage 
0.5 glm ) were distribution in Small Ngella with population of 3 639. 
Intra-domicialiary spraying with DDT and the annual l2-week mass drug 
administration programme continued throughout this period of the trial. 

Nata and Ghairavu were selected as indicator villages for the plain 
bet net areas, and Siota and Siarana for the areas where treated nets were 
distributed. Monthly entomological as well as quarterly malaria 
prevalence surveys were undertaken prior to and after the distribution of 
bed nets in the four villages. Health educstion support continued 
throughout the project. 
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There was no evidence of any change in the 
continued to correspond to changes in weather. 
density for unknown reasons. 

vector density which 
Nata continued to have low 

From malaria prevalence data, there was no definite evidence of 
changes attributed to bed nets. The reductions in Kay 1988 were due to 
mass drug administrations, but the prevalence case go up again over six 
months after distribution. Then there was a drop in December 1988 in 
treated areas, most likely to be due to nets being retreated even though 
vector density was high. The reasons for the prsvalence in untreated 
villages was unclear apart from those related to mass drug administration. 

The case rate per 1 000 population in 1988 by month was at the lower 
limit of the 1982-1987 ranges. This reduction in case rates by months was 
very much lower in Small Ngella, the treated net area·. 

Based on these evidences despite constraints with other confounders, 
it would appear that combinations of antimalaria measures with treated 
nets as a component is more effective than other combinations in the 
study. 

PAPER 8 - THE USE OF ANTIMALARIALS IN MALARIA PROPHYLAXIS 
By Dr T. Katsushima 

The current recommendations and suggestions for prophylactic use of 
antimalarial drugs vary and were somewhat confusing. Apart from the fact 
that no completely safe and effective prophylactic drugs were available, 
increasing problems and constraints in the use of drugs were making the 
matter complex. The constraints included the development of drug 
resistance, severe side effect and risk-benefit value. It was to be noted 
that more emphasis was now being placed on personal protection from vector 
mosquito bites. 

The recommendations on malaria drug prophylaxis called for various 
technical and operational considerations such as: the types of drug 
activity (causal prophylaxis suppression, etc.), target/high risk 
populations drugs to be used, drug susceptibility/resistance problems, 
side effects and local epidemiology. 

The drugs and their combinations that were being used included: 
chloroquine' amodiaquine; proguanil and chlorproguanil; sulfadoxine; 
dapsone; sulfalene; mefloquine and doxycycline. 

Of these drugs and drug combinations, chloroquine and proguanil 
(chloroproguanil) were widely used, even in many areas where paraSite 
showed low level of resistance. In areas with a high level resistance to 
chloroquine, the choice of drug should be based on the risk/benefit of 
both chloroquine and the alternative drugs. Amodiaquine was no longer 
recommended for prophylaxis because of recent reports of high risk of 
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agranulocytosis and/or hepatic failure. the sulfsdoxine and pyrimethamine 
combination was also not recommended by the presence of resistance 
parasites and the risk of severe cutaneous side effects associated with 
sulfonamide use. However. the combination was recommended to be carried 
as a treatment (standby) drug by travellers visiting areas of chloroquine 
resistance. The combination of dapsone and pyrimethamine was being used 
in some countries/areas and there was a considerable interest in this 
combination. Mefloquine was limited in use for prophylaxis and 
doxycicline. in limited trials was shown to be effective against multi
resistant P. falciparum (in Thailand). Clearly. the drugs being used or 
those likely to be suitable for prophylaxis required further studies and 
experiences with special reference to pharmaco-dynamics. metabolism. side 
effects. dosage. etc. The interesting drugs to be studied included
proguanil. chloroproguanil. dapsone. doxycycline and amodiaquine. 

PAPER 9 - THE TREATMENT OP MALARIA IN SOLOMON ISLANDS 
By Dr O. Alemaena and Dr A. Ajdukiewicz 

The paper discussed the treatment of malaria in the Solomon Islands 
with special reference to more complicated malaria cases. 

The paper covered the treatment of: 

(i) uncomplicated malaria; 

(ii) radical treatment of P. vivax infection; and 

(iii) treatment of complicated malaria. 

The paper concluded that the treatment regime of chloroquine and 
primaquine for uncomplicated malaria and quinine and Pansidar for 
complicated malaria was still effective. and other regimes as alternatives 
were not recommended at this point in time. 

PAPER lOA - ANTIMALARIA DRUG RESISTANCE 
By Dr K. Rieckmann. Dr K.L. Palmer. Mr L. Paro'odo and Mr S. Saefafia 

Malaria parasites resistant to chloroquine appeared to be distributed 
widely throughout the South-West Pacific region. Chloroquine resistance 
currently affected only Plasmodium falciparum. The more benign species. 
P. vivax and P. malariae. retained their sensitivity to chloroquine. 
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Despite the widespread prevalence of drug-resistant parasites, most 
falciparua infections still responded clinically to therapeutic doses of 
chloroquine, i.e., they had an RI or RII level of resistance. Relatively 
few infections showed no response to treatment, i.e. had an RIll level of 
resistance. 

Chloroquine resistance appeared to be more common in young children, 
presumably because they had less exposure to malaria and, hence, the lower 
degree of their immunity was unable to enhance the effect of drugs to the 
extent observed in more immune individuals. Por example, in a study 
carried out in Vanuatu during 1988, 86% of children under 5 years of age 
were resistant to treatment with chloroquine. The degree of resistance to 
the drug was also higher in the young children. 

In vitro monitoring during 1986 showed that 8SS of infections were 
resistant to chloroquine, a figure that correlated well with the 1988 
in Y!!2 results obtained with the young children. These findings were 
consistent with previous experience that the in vitro test measured the 
'true' susceptibility of malaria parasites and could playa useful role in 
predicting the response to treatment in relatively non-immune malaria 
patients. 

Although all South-West Pacific countries had carried out some 
in vivo and in vitro drug monitoring, much more information on the 
prevalence and degree of drug resistance was needed to formulate and/or 
update national drug policies in different provinces of a country. There 
was general agreement that more extensive collection of this important 
information would be possible if in vivo and in vitro tests were made 
simpler and more affordable. -- -----

With increasing emphasis on the placement of multi-purpose 
microscopists or laboratory technicians at health centre and health sub
centre levels, widespread drug monitoring could be instituted if in vivo 
follow-up examinations were performed on 0, 2 and 7 days after the onset 
of treatment. In addition, the estimation of parasite densities could be 
simplified considerably by adopting the following scheme: 

(1) Count number of parasites per 10 leucocytes. If number was: 

a) more than 10 parasites, stop count and multiply by 10; 

b) between 1 and 10 parasites, count parasites per SO leucocytes 
and multiply by 2; 

c) less than 1 parasite, count parasites per 100 leucocytes. 

(2) Record number of parasites per 100 leucocytes on appropriate form 
showing parasite count for days 0, 2 and 7. 

If less than one parasite was observed per 100 leucocytes, 
particularly on day 7, microscopists should try to examine the blood film 
over an area covering 1 000 leucocytes. The number of parasites per 1 000 
leucocytes was divided by 10 in order to record the number of parasites 
per 100 leucocytes. 
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In areas where microscopists were unfamiliar with leucocyte counting 
or lacked hand counters, 10 leucocytes could be substituted for one 
microscopic field and counts could be expressed as the number of parasites 
per 10 fields. This method would be less accurate than the first one 
because of variability in thickness of blood films. 

By making these simple parasite counts on days 0, 2 and 7, the 
response of infections to treatment could be classified as follows: 

(1) Good response - S or ki (late) 

Parasite density declines to less than 25~ of pre-treatment level by 
day 2 and no parasites are seen by day 7. Patient is either cured or may 
require further treatment later. If pOBsible, another blood film should 
be examined on day 14. 

(2) Partial response - RI (early) or RII 

Parasite density declines to less than 25~ of pre-treatment level by 
day 2, but patient may require further treatment because parasites are 
still present on day 7. 

(3) Poor response - kIll 

Parasite denSity is more than 25~ of pre-treatment level on day 2, 
usually indicating that alternative treatment is required. In these 
cases, another blood film should be examined on day 3. 

The prompt reporting of results would assist medical personnel in the 
management of patients under their case by: 

a. informing them about the response to treatment, 

b. alerting them to the need for early treatment with alternative drugs, 
an especially important consideration in the management of severe 
infections. 

N.B. - Day 0 - Day of diagnosis and first treatment dose; Day 1 - Day 
after Day 0 and second day of treatment; Day 2 - Second day after Day 0 
and third day of treatment. 

In vitro assessment of parasite susceptibility to drugs can also be 
simplified and made more affordable. In vitro testing is important to 
obtain baseline values of parasite susceptibility to chloroquine and other 
drugs and to detect early changes in drug susceptibility, e.g. from X to 
RI, Without having to consider first immunity to malaria. Without this 
information, health authorities, for example, would be unable to make 
rational decisions about the type and deployment of alternative drugs that 
might have to be introduced to replace chloroquine. 

The in vitro test can be performed more easily and successfully in a 
laboratory environment such as that available in many provincial 
hospitals. This would have the added advantage of assisting doctors in 
the clinical management of patients with falciparum malaria. Laboratory 
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staff at the hospital would be trained and supervised by the central drug 
mOnitoring team. This would complement the normal activities of this 
specially-trained team, i.e. the follow-up of reports of partial or poor 
response to treatment and the periodic monitoring of drug susceptibility 
in designated indicator areas. Information from these tests should be 
presented as simply as possible in order to encourage central provincial 
and district health authorities to accept routine drug susceptibility 
testing as an integral component of antimalarial activities. 

PAPER lOB - IN VIVO TESTS IN VANUATU 
By Dr A. Kaneko 

In vivo response of P. falciparua to chloroquine was observed in a 
total of 103 subjects in Vanuatu in January-April 1988. Among them were 
68 sensitivity (66.01) and 35 resistance (34.01) cases. The latter 
comprised 28 RI (delayed resistance) and 7 RI (early); RII and RIll 
resistance. 

Resistant cases were observed in all places studied, that is, South 
Santo, Malakula and North Efate. In a group under 5 years old, 12 of 14 
cases (85.71) showed resistance, including 4 RI early, RII and RIll. High 
resistance rates were also observed in a group of initial parasitaemia 
• 1.000, or in cases still positive on Day 2. 

In 1986, 52 in vitro tests for chloroquine was successfully carried 
out. The resistant rate was 84.61. These results coincide with high 
resistance rate in a group of under 5 years old and the low percentage of 
RI early, RII and RIll resistance. 

In vivo response of P. falciparum to pyrimethamine/sulfadoxine and 
~. ~ to chloroquine was also observed. Both showed quite a good 
response. 

These results were recently discussed in a National Workshop together 
with a clinical report about an increase of treatment failure. The group 
recommended the malaria treatment guidelines be revised. The main points 
were that chloroquine was still used as the 1st line drug, that Fansidar 
was also added as the 1st line due to prevailing conditions, and that 
quinine was kept as the second line drug for treatment. 

PAPER 10e - A CRITICAL REVIEW OF DRUG SENSITIVITY TESTING IN THE 
SOUTH-WEST PACIFIC 
By Dr K.L. Palmer 

Resistance to antimalarial drugs, primarily chloroquine, affected all 
malarious countries in this Region, but few malaria workers and even fewer 
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health administrators and clinicians had a clear understanding of the 
extent or severity of the problem. Possible cases of resistance could be 
quickly cited but how many of such cases could be documented so that it 
could be known how many were true instances of resistance and how many 
were treatment failures attributable to other factors was not known. 

Resistsnce monitoring through the use of in vivo and in vitro testing 
had been carried out since the late 1970s. A careful review of the data 
so far generated by such tests, provided very little solid information 
except that resistance to chloroquine was present in every country. The 
actual distribution and severity of the problem was still only partially 
defined. The reasons behind this scarcity of data were numerous but the 
two main problems were: (1) the high cost of carrying out the tests; and 
(2) technical problems with the tests themselves. 

The sources of data on drug resistance including the in vivo and 
in vitro test methodologies were reviewed and the data derived within each 
of the countries of the South-West Pacific was discussed. Problems with 
the current methods of collecting, reporting and utilizing that 
information were also discussed and some recommendations made. Finally, 
the most recent information on drug resistance from Papua New Guinea, 
Solomon Islands and Vanuatu was reviewed. 

PAPER 11 - NEW ANTIMALARIALS - HALOFANTRINE TRIAL IN SOLOMON ISLANDS -
THE DEVELOPMENT OF NEW DRUGS 

By Dr A.D. Parkinson, Dr N. Kere, Dr A. Ajdukiewicz and Dr A. Korinihona 

This study was conducted during 1987 in the Solomon Islands by 
researchers from the World Health Organization, Ministry of Health and 
Medical Services for the Solomon Islands, Central Hospital in Honiara, and 
Smith Kline & French Laboratories Internaitonal. 

Malaria was the major health problem in Solomon Islands. It ranked 
as one of the greatest causes of morbidity and mortality. In the hyper
endemic provinces of Malaita, Central Islands and Guadalcanal, it was the 
leading cause of illness. By 1983, chloroquine-resistant falciparum 
malaria had been reported in all provinces. 

A trial of halofantrine at a total dosage of 1 500 mg given in three 
divided doses at six-hour intervals was udnertaken with 65 Solomon 
Islanders. The drug was given to semi-immunes over the age of 12 years 
who were neither pregnant nor lactating, and who were sufering from an 
acute attack of falciparum or vivax malaria. 

Patients were followed clinically for 28 days after treatment and 
hematological, biological, and parasitological indices were monitored 
during the period. 
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The drug waa highly acceptable to all individual patients, who showed 
a rapid response to trsatment both clinically and parasito10gically. 
Clinical syaptoas associated with malaria cleared rapidly after treatment 
and patients were generally symptom-free after two to three days. No 
adverse symptoms were seen that could be attributed to the treatment. 

When consider1ng the value of a drug in treatment of malaria. 
prophylaxis and use of the drug in aBSS drug administration, the 
acceptability of the drug to users must be taken into account along with 
the drug's ability to produce a cure from the disease without causing 
serious side effects. In this trial, one of the most significant features 
noted by all users was the ease of administration and acceptance by the 
patient. This could be attributed to the relative lack of a bitter taste, 
the single day of treatment, and the relative lack of even minor side 
effects. Coupled with this was the rapid recovery from the illness. 

Patient compliance was considered very high and it was difficult to 
restrict the use of the drug to the target group as most people suffering 
from malaria began asking for the "different" tablet. Such acceptability 
would be of considerable value in a mass drug administration programme, 
particularly in areas where difficulties in maintaining malaria control 
were being met. 

PAPER 12 - PRIMARY HEALTH CARE. DISTRICT MANAGEMENT AND MALARIA CONTROL 
(PAPUA NEW GUINEA) 

By Dr R. Montanari and Dr T. Pyakalyia 

Primary health care was the essence of the Global Strategy for Health 
for All. It was the core of the social contract that was endorsed and 
reaffirmed in partnership by WHO Member States, its representatives and 
its organization during the Alma Ata Conference in 1978 and subsequent 
World Health Assemblies. 

Presently, political leaders were often convinced about the values of 
PHC, communities were motivated and ready to be further involved, but 
professional health groups and health managers often seemed to be 
overworked and skeptical about their own capabilities and resources 
confronted with the magnitude of the problem. A sincere effort, both 
inside international organizations and in many countries of the world, was 
in progress to create a critical mass of individuals that, having forged 
their own personal convictions, and equipped with basic management and 
technical skills were now generating group or collective leadership 
working towards a common goal, sharing a common value system motivating 
others and supporting their national health development processes towards 
the goal for Health for All. 
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In order to give collective leadership, a basic manageable unit 
through which to test its strength, its convictions and forge the national 
health systems of tomorrow, the district health system concept and the 
principles of district health management and decentralization had been 
brought forward during the last few years. 

The value of the district for the effective implementation of PHC 
arose from the fact that it was a manageable unit, small enough for 
grasping the health needs and socio-economic problems of its communities, 
yet large enough to allow the development of the technical components and 
the management support functiosn for appropriate action. 

A district unit was one that had health awareness and self care 
programmes in communities, through community members and health volunteers 
as well as peripheral health posts and a referral health centre/hospital 
with basic laboratory facilities and a full-time district health manager 
or officer in charge, without necessarily a medical qualification. This 
basic general definition of a district should expand under local 
circumstances to include private or traditional health systems if present. 

District Health Manasement 

Management functions in support of technical components (i.e. the 
essential elements of PHC) could be described as follows: 

work-force develomental activities (i.e. in-service training, 
supportive supervision); 

health information activities (i.e. planning, target setting, 
monitoring and evaluation) 

finance and administration (i.e. budgeting and staff management); 

supplies and equipment (i.e. essential drugs, laboratory equipment 
and health materials); 

logistics (i.e. transport reqUirements and time tables for community 
based health developmental activities). 

One major challenge in defining the extent of the management 
functions in a district health system lay in the fact that, traditionally, 
managing activities sprung necessarily from a health environment and were 
primarily both health resource based and health programme oriented. 
However, when managerial functions were referred to as integrated in 
intersectoral programmes, they were quite more difficult to describe and 
examine. Coping with the complex resource/programmes relationships 
expected to be developed in a comprehensive district system was a 
challenge that still had to be properly addressed. In very basic words: 
how could a health worker stretch his leadership/technical/managerial 
skills in order to do his job within the community and possibly at the 
same time, support and interact with the teacher, the farmer, the welfare 
officer and the politician while on a tight health budget and salary? 



- 51 -

Annex 5 

It was hoped that the learning experiences generated and gained 
through the development of district health systems would, according to 
different situations, spearhead or harmoniously complement the development 
of "non-health" district systems. 

PAPER 13 - PRIMARY HEALTH CARE, DISTRICT MANAGEMENT AND MALARIA CONTROL 
(SOLOMON ISLANDS) 

By Dr E. Nukuro, Mr J. Lauemalefo and DrP. Degeling 

The paper reviewed the malaria control programme and analyzed how and 
why difficulties occurred in an attempt to give malaria control a primary 
health care orientation and how these difficulties were now being 
addressed. 

Despite policy directives to integrate malaria control activities 
into the general health services in 1983, the malaria control programme 
continued to be planned, directed, staffed, resourced and organized 
largely as a vertical programme. 

This was evidenced by the follOwing issues: 

a) Finance - the programme budget was controlled centrally by the 
Malaria Division. 

b) Staffing - the allocation of malaria staff was the responsibility of 
the Malaria Division. 

c) Transport - separate transport for malaria activities was being 
provided by various projects. 

d) Programme Planning - planning of activities at the provincial level 
was done centrally rather than by provincial staff. 

The effects of these had been the continual enactment of perceptions 
and practices such as: 

i) Malaria, medical and nursing divisions continued to work from a 
narrowly particularistic perspective. 

ii) Inability to maximize the use of resources. 

iii) Inadequate coordination of activities. 

To overcome these issues, some clear instructions must be issued from 
administrative authorities to the provincial health authorities in regard 
to undertake complete planning, implementation, and evaluation of malaria 
activities. A critical examination of organizational arrangements, 
practices and routines that were presently followed in both malaria 
control and general health service delivery within the community had begun 
and was being implemented with difficulty. 
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PAPER 14 - INVESTIGATION INTO THE ANOPHELES PUNCTULATUS COMPLEX 
By Dr D. Foley, Dr J. Bryan and Dr D.T. Reardon 

For many years the An. punctulatus complex was the source of 
controversy with some workers believing that An. koliensis, 
An. punctulatus and An. farauti were separate species while others thought 
they were one, variable species. The controversy abated with the 
demonstration that the three were separate species, reproductively 
isolated from each other. However, it was also revealed that An. farauti 
was not a single species, and a total of three sibling species had now 
been revealed. 

To date, only An. farauti No. 1 had been recorded from new Guinea, 
but there were strong reasons to suspect that the coastal and highland 
species were not the same. In addition, in the Hadang area of Papua New 
Guinea, many specimens of the punctulatus complex were difficult to 
identify morphologically. Thus studies were undertaken in the Hadang 
(coastal) and Goroka (highland) areas. 

Relationships between individuals within the punctulatus complex were 
investigated by cross-mating, by chromosome examination and 
characterization of electromorphs. 

Adult mosquitos from the field were allowed to deposit eggs and the 
resultant larvae reared as individual families. Some larvae were examined 
for chromosomes and others reared to the adult stage for eletrophoretic 
analysis of their iso-enzymes. Goroka "farauti" and farauti No. 1 from a 
colony cross-mated. 

Cross-mating between Goroka "farauti" and An. farauti No. 1 produced 
F1 larvae with asynaptic chromosomes and male offspring with abnormal 
tests. By analogy with other anopheline species groups, the 2 are 
different species. 

Of the 14 loci studied electrophoretically,, 12 showed variable 
amounts of difference between individual families. Fixed differences of 
more than 1S% between individuals or families, strongly suggested that 
they were not conspecific. Thus, the data suggest that both the Goroka 
and Hadang "farauti" were distinct from farauti No.1, No.2 and No.3 and 
each other; specimens from madang morphologically identified as koliensis 
or farauti fell into a number of different groups. It was not yet clear 
whether all of these represented different species. Further 
investigations, including the study of material from the Solomon Islands, 
was underway. 
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PAPER 15 - HEALTH EDUCATION IN THE MALARIA CONTROL PROGRAHME 
By Mr I. Tukuvaka. Mr A. Lovi and Mrs E. Ansaldo 

I. History and background information of health education division 

Health education in the country may not be as old as the health 
services. but it has long been known as an integral part of the health 
system. How it worked may not be the same as you see it now. 

The Division started with only one staff in the Headquarters. whose 
main function was to give health talks and show health films upon request. 
This function expanded a bit in the early of the 19808 to include 
production of visual aids but was short-lived due to lack of an art 
expert. 

In 1985. with the posting of one UNV and two additional staff in 
Headquarters. the Health Education Division came into real existence. 
Manpower was organized. objectives and staff functions were 
defined/redefined; activities were planned and coordinated with other 
sections of the Ministry and other agencies based on five importsnt aress. 
They were: 

a) Training. 

b) Community Education/Information. 

c) Radio Health Programme and AVA production. 

d) School Health Education. 

e) Operational Research. 

II. Health education support programme in malaria 

Based on the areas of concern. health education activities in support 
of the country's malaria control programme were as follows: 

1. Training/workshops: 

a) Health education staff courses. 

b) Yearly one-week course for students of six training centres in 
teaching including communication skills and messages on malaria 
for dissemination to their own areas/villages. 

c) Teachers workshop in health education. Where basic knowledge 
was taught to equip them with sufficient background so they can 
transfer the knowledge to the children in schools. Blood slide 
taking. reporting and dispensing of malaria medicines were also 
part of training. 
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d) Participation in all malaria workships/trainings both at the 
national as well as provincial level, where malaria workers 
learn communication skills and strategies. 

e) 40 x 3 days meeting for community leaders annually. 

Every provincial health educator in coordination with the other 
provincial health workers organized at least five to three days village 
meeting to identify and discuss community problems. Malaria was almost 
always a significant feature in this meeting. 

2. Community education/information: 

This community based-function was conducted by health educators in 
villages. It was usually at night to support the MDA and other malaria 
programmes. 

3. Radio health programme and AVA production: 

At least three weeks within the year of the radio health programme 
was devoted to malaria, presented through a drama series, and aired twice 
daily for five minutes. 

The programme usually coincided with the MDA campaign months. A 
separate 5 minutes radio programme on malaria was also aired daily at 
6:25. Topic varied according to needs. 

This also included progress information of surveys, and other vital 
statistics on malaria worth reporting. Malaria song, jingles and/or 
sports usually preceded and closed the programmes. 

4. School health education: 

Health education in malaria was carried out by the national as well 
as the provincial staff in the primary, secondary and higher schools 
through health talks reinforced by visual materials. 
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CLOSING COMMENTS OF PARTICIPANTS 

The Chairman of the meeting, Dr Nukuru, thanked all participants for 
their contributions and cooperation and office bearers and secretariat for 
their assistance. 

De Kere supported Dr Nukuru's remarks, thanking all members for 
their cooperation, including the Food and Function, Transport and 
Communication Committees. He expressed a hope that this meeting would 
mark not the end, but the beginning of cooperation between countries in 
the Region. 

Dr Parkinson expressed sadness that the meeting had come to an end, 
mentioning especially the rich mix of scientific thought and practical 
experience in the field which had been developed during the week. he 
congratulated the Solomon Islands Government for the very professional 
manner in which they had hosted the meeting. 

The 10th South-West Pacific Malaria Meeting was formally closed by 
the Permanent Secretary, Ministry of Health and Medical Services. 
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ANNEX 7 

CLOSING ADDRESS BY DR A.D. PARKINSON 

It is always sad at the end of a 2eeting such a8 this when one is 
still on a high key and yet knows that shortly the meeting is over and 
that old friends and new will soon be departing. 

This meeting has been a venture from an old format to a new one and 
there has been a good mixture of practical experience, observation and 
operational activity with scientific thought. Training is being seen in a 
new light and it is fitting that all working in the field of malaria 
control should benefit from changes in direction to a broader approach 
aimed at stimulating thought rather than following down the one path with 
blinkers on. 

It was encouraging to note that thoughts which some of us from field 
programmes had and propounded for some time have now been backed up and 
supported by very detailed work by scientists with well designed trials 
from field areas. 

The epidemiological basis of control methods was given prominence 
throughout and the importance of community involvement and support from 
governments reiterated. 

It was good to be given a clear background on vaccine development 
and prospects for vaccine development in the future with a realistic 
statement that it was still a long way off. This will enable Governments 
to get on with the job of malaria control instead of waiting for the 
promised "magic bullet." 

On behalf of the Regional Director and staff members of the World 
Health Organization, I would like to thank Solomon Islands Government for 
hosting this meeting and for the very professional way in which it was 
conducted. It is appropriate that this meeting took place in this 
building which will form part, eventually, of a network of training and 
research in neW methods of malaria control in the Pacific area. 

I trust we will all achieve some of the recommendations prior to the 
next meeting. 
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