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Introduction

The WHO Expert Committee on Vector Biology and Control met in
Geneva from 5 to 12 March 1991. Dr J. A. Najera, Director, Division of
Control of Tropical Diseases, opened the meeting on behalf of the
Director-General, and pointed out that the Organization was fully aware of
the serious impact of pesticide resistance on vector-borne! diseases and
had constantly sought expert assistance in the assessment of the problem
and advice on its management. Since the first meeting of an Expert
Committee to consider pesticide resistance in 1956, there had been nine
meetings at which the evolving status of resistance, its consequences and
appropriate action to counter it had been discussed.

The last time that an Expert Committee considered the problem of
pesticide resistance was in 1985 (I). Since then, the numbers and
geographical range of pesticide-resistant species have continued to
expand. In addition to pesticide resistance, operational and managerial
problems, together with environmental change and population
movements, have contributed to the deteriorating trends in disease
transmission. Today, over 250 million people are infected with malaria.
Certain other vector-borne diseases such as dengue are also increasing in
significance both geographically and in terms of the numbers of people
infected.

Pesticides have been the cornerstone of the control of the vectors of
tropical diseases for nearly half a century. The global malaria strategy
currently proposed by WHO includes the selective application of
vector-control measures. Decisions on such control must take account of
different components of resistance management, particularly since
sustained control rather than eradication is envisaged. The sustainability of
control programmes depends heavily on the “tools” being used and the risk
of resistance inherent in each of them.

The Expert Committee was therefore requested to:

— update information on the status of vector resistance to pesticides;

— evaluate current, new and tentative methodologies for detecting and
monitoring resistance; and

— discuss the essential components of resistance management as they
apply to programmes for the control of vector-borne diseases.

Matters of particular technical concern include recommendations on
discriminating dosages for the field detection and monitoring of pesticide
resistance and advice on appropriate resistance-management practices to
be applied in long-term vector-control programmes.

The Committee noted that the new Division of Control of Tropical
Diseases at WHO headquarters was designed to facilitate the transfer of

! The term “vector” is used in a broad sense and includes primary and intermediate vertebrate
and invertebrate hosts and animal reservoirs of human and animal diseases.



new practical disease-control developments to Member States. This is
especially important in the economic and efficient use of pesticides
because of:

— the large proportion of available resources being used for pesticides in
programmes for the control of vector-borne diseases; and

— the traditional role of WHO in serving as the global coordinator for
information on vector resistance and on the methodology and materials
(testkits) for the standardization of pesticide-resistance measurements.

Present status of pesticide resistance

The present status of pesticide resistance in mosquitos, other insects and
arthropod vectors is presented in Tables 1-3 as in previous reports. An
additional table (Table 4) on the status of resistance in rodent reservoirs of
disease has also been included. No table for snail resistance to
molluscicides is given as there is insufficient evidence of field resistance to
warrant it. The new reports of resistance added to Tables 1-3 are based
either on data on the results of discriminating-dosage bioassays
transmitted to WHO, or on reports in published papers. All four tables list
the species that have shown some evidence of resistance to particular
groups of chemicals in one or more populations in the countries specified.
The data should not be taken as reflecting the all-encompassing
worldwide, or even country-wide, occurrence of insecticide resistance
since, in many countries, surveys and tests of resistance have not been
carried out for several species of public health importance or only a few
compounds have been investigated (2).

The operational criterion of resistance has usually been taken as the
survival of 20% or more of individuals tested at the currently known
diagnostic concentrations of commonly available pesticides, using WHO
test kits in the field. However, the tables also include records of resistance
determined in laboratory populations (established from field populations)
on which many other pesticides have been tested. Resistance is defined as
an inherited characteristic that imparts an increased tolerance to a
pesticide, or group of pesticides, such that the resistant individuals survive
a concentration of the compound(s) that would normally be lethal to the
species. On the basis of this definition, the proportion of survivors
(heterozygotes in the first place, but including homozygotes as selection
progresses) can be looked upon as reflecting the frequency of the gene or
genes that code for particular resistance mechanisms and thus confer
resistance.

The inclusion of species and countries in the lists does not imply that:

e A certain type of resistance in a given species is at an operationally
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