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The role of vectors in emerging and
re-emerging diseases in the Eastern
Mediterranean Region

H.R. Rathor'’
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ABSTRACT Considerable attention has recently been drawn at a global level to the serious
threat to humans by the new, emerging and re-emerging infectious diseases, Among the infec-
tious vector-borne diseases, dengue, dengue haemorrhagic fever, yellow fever, plague, malaria,
leishmaniasis, rodent-borne viruses and arboviruses are considered to be persisting, and some-
times re-emerging, with serious threats to human health. In the Eastern Mediterransan Region,
dengue, malaria and leishmaniasie are the significant vector-borne diseases. This article dis-
cusses the role of vectors in the re-emergence of malaria, leishmaniasis and dengue fever and
their control.

Le role des vecteurs dans les maladies émergentes et réémergentes dans la Région de |la
Mediterranée orientale

RESUME On a récemment, au niveau mondial, beaucoup attiré I'attention sur la grave menace
gque constituent pour I'étre humain les maladles infectieuses nouvelles, émergentes et réémer-
gentes. Parmi les maladies infectieuses a transmission vectorielle, on considére que la dengue,
la dengue hémorragique, ia fiévre jauns, la peste, le paludisme, la leishmaniose ainsi que les
affections dues aux virus et arbovirus transmis par les rongeurs persistent et 'on obscrve
quelquefois leur recrudescence, menagant gravement la santé de I'étre humain. Dans la Région
de la Méditerranée orientale, ia dengue, le paludisme et la leishmaniose représentent les mala-
dies a transmission vectorielle importantes. Le présent article examine le réle des vecteurs dans
la réapparition du paludisme, de la leishmaniose et de la dengue ainsi que la lutte contre les
vecteurs de maladies.

! Regional Adviser, Chemical Safely andVector Control, World Health Organization, Regional Office for the
Eastern Mediterranean, Alexandria, Egypt.
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Malaria

Malaria is the most important vector-borne
disease in the Eastern Mediterranean Re-
gion. After a decrease in its incidence glo-
bally and in the Region in the late 1960s, an
upward trend of malaria occurrence has
been observed, caused by a number of tech-
nical and administrative factors, One of the
most important factors is the increase in ma-
laria vector mosquito densities due to de-
creased attention to vector control and
leading to a consequent increase in the dis-
ease transmission,

In the Eastern Mediterranean Region,
out of 70 species of anopheline mosquitos
recorded, at least 18 are confirmed vectors
of malaria (Figure 1). It is feared that, in ad-
dition to the possible intensification of the
malaria problem in endemic countries,
countries that are at present free from ma-
laria may not be able to maintain their ma-
laria-free status, if the required vector
vigilance and control services and activities
are not restored and maintained by these
countries.

For the control of malaria vectors the
global strategy of malaria control highlights
the need for selective and sustainable con-
trol of vector mosquitos for the prevention
of disease transmission and epidemics. The

Figure 1 Anopheles mosquito, vector of
malarla

regional strategy on vector control empha-
sizes the integrated vector control approach,
the use of insecticide impregnated bednets
and other materials and preparedness for
emergencies.

Leishmaniasis

Leishmaniasis is another re-emerging vec-
tor-borne disease in the Eastern Mediterra-
nean Region. The well known vectors are
sandflies (Figure 2). They belong to the
family Phlebotominae, which contains
about 700 species, of which about 70 spe-
cies are proven vectors of leishmaniasis. Of
these, about 20 species have been found to
play a significant role in transmission in
Eastern Mediterranean countries. Two spe-
cies Phlebotomus papatasi and P. sergenti
are present in almost all countries of the Re-
gion. Visceral leishmaniasis (also known as
kala-azar), zoonotic cutaneous leishmania-
sis and anthroponotic cutaneous leishmania-
sis are the three principal forms present in
the Eastern Meditetranean Region. The dis-
ease is of serious public health concern in
six countries and exists to a lesser degree in
another 10 countries.

Leishmaniasis is considered to be a re-
emerging disease globally and in the East-
em Mediterranean Region. During the past
two decades, a rapid increase in incidence
and geographical spread has taken place.
For example, in the Syrian Arab Republic
the number of cases of cutaneous leishma-
niasis increased from 1650 in 1987 to 9000
in 1992; in Tunisia cutaneous leishmaniasis
increased from 1300 cases in 1983 to 6000
in 1990. In Sudan the situation is very seri-
ous. During the past five years in southern
Sudan, over 15 000 cases of kala-azar have
been treated. During the same périod, an ep-
idemic built up in eastern Sudan, with the
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Figure 2 Sandfly, vector of leishmaniasis

number of cases increasing from 1100 in
1992 to over 2400 cases in 1993,

Among the factors responsible for this
upsurge, the most important are rapid and
unplanncd urbanization, mass movetnents
of people, congregation of human popula-
tions and implementation of water resource
development projects (building dams and ir-
rigation systems) without incorporating
safeguards against disease vector prolifera-
tion, Also, phasing out of vector control ac-
tivities such as residual spraying of
insecticides for malaria and other vector
control has contributed to the increase in
vector proliferation.

Control of vectors of anthroponotic vis-
ceral and cutancous leishmaniasis is carried
out by indoor spraying with residual insecti-
cides and the use of insecticide-impregnated
bednets/curtains and other materials.

Control of zoonotic visceral leishmania-
sis vectors is carried out by residual insecti-
cide spraying of houses and animal shclters,
especially where the vector sandflies are re-
stricted to domestic and peridomestic areas.
At the same time treatment or climination of
dogs, the main domestic reservoir of zoonot-
ic visceral leishmaniasis, should be carried
out, I the case of zoonulic cutaneous leish-
maniasis, where rodents are the main reser-
voirs, the usual intervention is the
application of rodenticides, destruction ol
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rodent burrows and chenopod plants by deep
ploughing. Rodent ectoparasites, such as
fleas, are controlled by insecticidal applica-
tion to rodent burrows before ploughing
through them or application of rodenticides
to kill rodents, especially in the vicinity of
human inhabitations.

Dengue fever

Dengue fever, commonly known as break-
bone fever, owing to the characteristic se-
vere pain it can cause in bone and joints, is-a
viral disease caused by one of the arbovirus-
es (flavivirus), and is transmitted by mos-
quitos (Figures 3 and 4). In a consultation,
“Key issues in dengue vector control to-

Figure 4 Aedes mosquite, vector of dengue
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wards the operationalization of a global
strategy”, which was held at WHO head-
quarters in Geneva from 6 to 10 June 1995
to define a global strategy for the prevention
and control of dengue fever and dengue
haemorrhagic fever/dengue shock syn-
drome, it was recognized that dengue fever
and dengue haemorrhagic fever outbreaks
were increasing in frequency globally. Den-
gue was recognized to be of public health
concern in urban and periurban as well as in
rural environments. Two thousand million
people are estimated to be at risk of dengue
fever and dengue haemorrhagic fever.

In the absence of specific treatment and
vaccine, the global dengue prevention and
control strategy basically depends upon pre-
vention and control measures to eliminate or
drastically reduce the population of mosqui-
to vector Aedes aegypti in a sustainable
way; also early diagnosis and prompt man-
agement of dengue haemorrhagic fever and
dengue shock syndrome are vital. To
achieve these objectives, it is necessary to
integrate dengue vector control with other
vector-borne disease control programmes;
strengthen technical and institutional re-
sources for vector control at country level;
and mobilize all possible resources to in-
volve the community in vector control for
sustainability.

Dengue history in the Eastern
Mediterranean Region

Dengue fever was widespread in many
countries in the Eastern Mediterranean Re-
gion during the 19th and first half of the
20th century. A decline in dengue transmis-
sion was recorded in Egypt after 1940. This
decline was attributed by Darwish and
Hoogstrall [/] to rapid decrease of Aedes
aegypti populations with the introduction
and widespread use of dichlorodiphenyl-
trichloroethane (DDT) during and after the
Second World War.

Dengue activity was reported in Somalia
in 1982 [2]. Between 1985 and 1987 a sero-
logical survey during an outbreak of febrile
discase in refugee camps near Hargeisa,
northern Somalia, confirmed dengue activi-
ty [3]. In Sudan, dengue activity was detect-
ed through another serological survey, in
which 17 isolates of dengue type 2 and one
of dengue type 1 were detected [3]. In 1992,
an outbreak of febrile illness in Djibouti
was found to be due to a mixture of malaria
and dengue [4]. Pakistan first reported an
epidemic of dengue fever in 1994, and den-
gue fever cases were reported from Saudi
Arabia in 1994 [5,6]. The evidence for local
transmission of dengue fever cases in Jed-
dah, Saudi Arabia, was presented by
Ghaznawi in 1995 [7}, who also confirmed
the presence of dengue vector mosquitos
Aedes aegypti and Aedes albopictus in dif-
terent districts of the city.

In the light of recent history, it can be
said that recently persistent and active den-
gue fransmission has not been observed, but
sporadic outbreaks are occurring in some
countries, and that dengue in this Region
appears to be re-emerging after an absence
of about half a century. There is good evi-
dence that fresh transmission of dengue
through its vector mosquito Aedes aegypti
is taking place.

The main factors behind the recent re-
emergence of dengue in the Region are;

* Decreased use of DDT. At present appli-
cation of DDT is not favoured because
of development of insecticide resistance
in vectors or global environmental con-
cerns.

» Rapid urbanization and the resultant de-
velopment of slum and shanty towns
around urban centres. Such unplanned
human habitations usually lack civic fa-
cilities such as proper sewerage systems,
and hence the possibility of vector/pest
proliferation.
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Table 1 Distribution of important Culex and Aedes mosquitos in the Eastern Mediterranean
Region

Mosquito
Member State Culex Culex Culex Culex Culex Aedes' Aedes Aedes
piviens molestus antinatus quinque- univitatus aegypti  caspius albopictus
fasciatus
Afghanistan + +
Bahrain + +
Cyprus +
Djibouti + + +
Egypt + +
Iran, tslamic Republic of + + + +
Iraq +
Jordan + +
Kuwait + + + +
Lebanon
Libyan Arab Jamahiriya + +
Moroceo
Oman + +
Pakistan + + +
Qatar +
Saudi Arabia + + +
Somalia + +
Sudan + +
Syrian Arab Republic + +
Tunisia -+ +
United Arab Emirates +
Republic of Yemen + + +
+ = species present
+ The large number of displaced human chances of introducing pathogens and
populations, many of them living in refu- vectors.
gee camps (in Afghanistan, Djibouti,the  « Inadequate attention to Aedes control in
Islamic Republic of Iran, Pakistan, So- urban areas.

malia, Sudan). These populations are .  Community awareness about dengue and
mMOre prone to mosquito bites. vector mosquitos, which is very low in
+ Rapid and increased means of human general.

transport, which have increased the

144% ) 2l ¢ e aladl (LU Bl Radite ¢ o it 3 2 meall 2l



66 La Revue de Santé de la Méditerranée orientale, Vol. 2, No. 1, 1996

Dengue control

Aedes aegypti, the main vector mosquito,
has been recorded in 13 of the 22 countries
of the Eastern Mediterranean Region. Tt is
known as a domestic mosquito, found inside
and near human habitation. It is commonly
considered to be an urban mosquito, but it
breeds in rural areas with equal ease. In
some countries of the Region, Aedes aegypti
is found breeding in natural receptacles such
as tree holes, but always near human
habitation. The distribution of Aedes aegyp-
i the Region 1§ given in ‘lable 1. Classi-
cal dengue is believed to originate in
south-eastern Asia, where the mosquito
Aedes albopictus 18 the principal indigenous
vector [5,6]. In the Eastern Mediterranean
Region, Aedes albopictus is a lesser vector
of dengue and has been recorded in Pakistan
only. The role of Aedes albopictus as a vec-
tor of dengue in the Region needs confirma-
tion.

Progress is being made in developing a
panflavivirus vaccine. Difficulties persist
because of lack of appropriate animal mod-
els to test the attenuated vaccines and also
because of antibody-dependent enhance-
ment of viral growth [2].

In view of the above, elimination or
drastic reduction of the population of mos-
quito vectors Aedes aegypti and Aedes al-
hopictus remains the main control measure.

Control of dengue vector
mosquitos in Eastern
Mediterranean Region

In view of the sporadic nature of dengue out-
breaks, vector control programmes that are
specifically devoted to eliminating or con-
trolling Aedes aegypti or Aedes albopictus
do not exist. Vector suppression activities
are undertaken only in the case of outbreaks,
which are mostly limited to ground or aerial
application of pesticides.

‘The culicine or Aedes mosquito popula-
tions are, to some extent, kept suppressed
through national malaria control pro-
grammes, of in some malaria-free countries
by disease vector/pest control programmes,
as they use chemical pesticides {a wide
range ot organochlorines, organophos-
phates, carbonates and pyrethroids are
used). Some countries also use biocides.
‘Irials with Bacillus thuringiensis H-14 and
Bacillus sphaericus have been carried out
in some countries. Recently, in response to a
regional initiative on integrated vector con-
trol, considerably more effort will be invest-
ed in making full use of this method. The
integrated vector control approach utilizes
the most suitable combination of environ-
mental, chemical and biological control. Bi-
ological control of vector mosquitos is
mainly by the use of larvivorous fish. At
least, 15 out of 22 countries are using or
have used larvivorous fish, such as Gambu-
sia affinis, Tilapia mozambica, Aphanius
dispar and Oreochromis species, for mos-
quito larval control. But this method is still
far from perfect.

Conclusion

In conclusion, a number of vector-bome dis-
eases are re-emerging in the Eastern Medi-
terranean Region due to a mumber of natural
and man-made factors. To prevent the emer-
gence of new vector-borne diseases and re-
emergence of those already under control, it
is essential to strengthen national vector
control programmes. Vector control activi-
ties must be integrated both by bringing to-
gether different vector control methods—-
environmental, biological and chemical—
and by coordinating the vector control activ-
ities of various vector-borne disease control
programmes (against malaria, filariasis,
leishmaniasis, dengue, flea- and rodent-
borne diseases and other arboviruses of
public health significance). This is a trans-
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disease control approach for cost-effective-
ness and sustainability. It is also very impor-
tant to have an efficient and sustainable
surveillance system for the vectors and their
resistance to various insecticides. Those
countries that are epidemic prone must de-
velop and maintain emergency preparedness
plans.
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In accordance with the regional vector
control strategy, an integrated vector control
strategy should be implemented with maxi-
mum community participation and using pti-
mary health care as the main vehicle for
sustainability of achievements.
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