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WHO WORKING GROUP ON 
RECEPTIVITY TO MALARIA AND 

OTHER PARASITIC DISEASES 

Izmir, 11-15 September 1978 

1. INTRODUCTION 

The Working Group on Receptivity to Malaria and other Parasitic Dis
eases was organized as part of a more general regional programme which has 
the following main objectives: 

to pursue the eradication of malaria in the countries where it still 
exists; 

to prevent the reintroduction of malaria into the countries from 
which it has disappeared; 

to strengthen national services for surveillance and control of para
sitic diseases; 

to maintain awareness of health personnel and the public concerning 
the dangers of malaria and other parasitic diseases. 

Activities carried out under the regional programme include collabora
tion by an intercountry malaria team with the Government of Turkey in con
taining the recent epidemic in south and south-east Anatolia, and in con
tinuing eradication of the disease in the rest of the country. Collaboration is 
also extended to the Government of Algeria, where eradication is proceeding 
with excellent prospects of success. The situation in Morocco, which is also 
promising, is kept under regular observation. 

Yearly border meetings are organized especially with the neighbouring 
countries in the Eastern Mediterranean Region, with a view to coordinating 
malaria control measures. More recently another intercountry project cover
ing south-east Europe and the whole of Turkey was established in conjunc
tion with UNDP in order to prevent the spread of malaria. 

Collaboration was also established with the Moroccan Government to 
combat schistosomiasis, which is a major public health problem. 

Apart from the present Working Group, it is proposed to convene in the 
next three years: 
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a malaria conference for the :western Mediterranean countries; 

a working group on schistosomiasis; 

a working group on other helminthic diseases. 

The Regional Office also collaborates with WHO headquarters in the 
promotion and coordination of research, especially field research on topics 
of concern in the European Region. 

The Working Group was planned a few years ago when the prospects of 
prompt eradication of malaria in Turkey still looked good. It is pure coin
cidence that the meeting was held in Turkey when an important epidemic 
dominated the scene. This gave it, however, particular significance, and it is 
hoped that as a result the decisions taken will have greater weight in encour
aging governments of the European Region to strengthen their parasitoses 
surveillance and control mechanisms. 

1.1 Opening session 

The participants were welcomed by the Deputy Governor of Izmir, 
Mr Fuat Ay who expressed concern over the return of malaria to certain re
gions of Turkey, and the hope that the deliberations of the Working Group 
would contribute to a resolution of the problem. The theme was taken up 
by Dr E. Aker, Assistant Under-Secretary of State, Ministry of Health and 
Social Assistance, who pointed out that while malaria had been virtually 
eliminated in all parts of the European Region, including Turkey, the disease 
had unfortunately made a comeback in his country in epidemic form. That 
should serve as a reminder of the constant danger posed by malaria. In spite 
of the success achieved in the eradication campaign carried out in Turkey 
between 1956 and 1965 the province of Adiyaman had become the site for 
development of an explosive epidemic that resulted in 115 000 cases of malar
ia in south and south -;east Anatolia during 1977. Control measures that had 
previously been effective now failed, partly because of the development of 
insecticide resistance in malaria vectors engendered by incidental and wide
scale use of various compounds against agricultural pests. A further factor was 
the rapid demographic change taking place in the area. While the situation 
was now being held in check it was essential to make a fresh evaluation in 
order to minimize the risk for the future. Dr Aker welcomed the proposal to 
look into matters of personnel, strategy and international cooperation. 

: Dr J. Hamon, Director, Vector Biology Control, WHO, Geneva, in for
mally opening the proceedings, ,expressed the regrets of Dr Leo A. Kaprio, 
Regional Director, and Dr M. Postiglione, Director, Disease Prevention and 
Control, WHO Regional Office for Europe, who were unable to attend in per
son but had transmitted their best wishes for a successful and fruitful meeting. 
While the problem of the receptivity of countries of the European Region to 
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malaria and other parasitic diseases was not new, it had taken on a new di
mension with the rapidly increasing mobility of the population. Now many 
people, perhaps as many as 100 million, were changing their location every 
year. a The mobile population included large numbers of tourists moving to 
and from different European countries, drivers of heavy transport vehicles, 
and workers engaged in economic development or occupied seasonally in 
agricultural projects. The situation was complicated by the increasing fre
quency with which both parasites and their vectors were acquiring resistance 
to chemical agents used to control them. 

Turkey itself was a special case in point, with the massive resurgence of 
malaria necessitating the adoption of emergency control measures. There was 
an urgent need to review the strategy for meeting such situations, to improve 
the methods .of surveillance and thereby avoid such incidents in that and 
other countries in the future, and to eliminate as far as possible the residual 
foci of malaria and other parasitic infections. 

The Working Group elected Dr E. Aker as Chairman, Dr N. Tekirli as 
Vice-Chairman, and Professor W. Peters as Rapporteur of the Working Group. 

1.2 Scope and purpose 

Although malaria has already been eradicated on the continent and islands 
of Europe, conditions are still favourable for a renewal of transmission in 
several countries, as shown by the serious recrudescence of this disease in 
Turkey. A massive increase in international travel has contributed to this situ
ation. 

Because of their geographical position, climatic conditions, and other 
factors, countries vary greatly in their exposure to the risk of parasitic in
fections, both those already endemic and others that may be reintroduced. 

The terms of reference of the Working Group were thus as follows: 

(1) to analyse the factors concerned with the spread of parasitoses; 

(2) to attempt a division of the European Region into strata according 
to the degree of receptivity and vulnerability to malaria; 

(3) to consider problems of diagnosis, treatment and prevention of 
malaria, including the risk from blood transfusion in the less recep
tive countries; 

( 4) to recommend appropriate measures for the control of malaria in 
each of the strata; 

a Woodruff (Joumal of the Royal College of Physicians of London, 4, 323-328 
(1978)) has pointed out that 1 in 1700 or 1800 of the world's population makes an 
intercontinental journey by air every year. Four million of the 23 million passengers who 
pass through London Airport each year come from the tropics or subtropics. 
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(5) to follow a similar approach in relation to other parasitic diseases 
which are or were present in the Region, with emphasis on: 

- leishmaniasis 

amoebiasis and giardiasis 

schistosomiasis 
intestinal helminthiasis 

trichinosis; 

(6) to work out strategies for containment of these diseases, including a 
description of· the methods to be used and the necessary organiza
tion, staff and training programmes; 

(7) to identify the population groups requiring surveillance and treat
ment; 

(8) to establish research priorities for overcoming problems of surveil
lance. 

The agenda, adopted by the Working Group at its first session, provided 
for consideration of: 

- the epidemiological situation of malaria and other parasitic diseases 
in the European Region; 

- malariogenic potential and risks associated with parasitic diseases 
other than malaria; 

stratification of the European Region according to risks; 

surveillance of malaria and other parasitic diseases by strata, and con
trol of such diseases; 

research. 

1.3 Method of work 

A number of working papers and other background documents formed a 
basis for the discussions of the Working Group. After an initial review of the 
epidemiological situation in a plenary session two subgroups were formed, 
one of which considered stratification, surveillance and control in relation to 
malaria, leishmaniasis and schistosomiasis, while the second devoted its at
tention to the other parasitoses. Research proposals, conclusions, and recom
mendations were discussed in fmal plenary sessions. 

1.4 Defmitions 

Several terms that figure largely in the present report are "receptivity", 
"vulnerability" and "stratification". The first two are defmed as follows in the 
twelfth report of the WHO Expert Committee on Malaria (WHO (1)): 
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"Particular attention must be paid to those areas where . . . the con
ditions for transmission are most favourable. These conditons include vul
nerability to infection (meaning either proximity to malarious areas or 
liability to the frequent influx of infected individuals or groups and/or 
of infected anophelines), and receptivity through the abundant presence of 
vector anophelines and the existence of other ecological and climatic factors 
favouring malaria transmission". 

The term "stratification" is borrowed from the discipline of statistics. 
In the context of the meeting "stratum" was defmed as "an ecologically and 
epidemiologically homogeneous zone in which a disease (e.g., malaria) is or 
could become a hazard to the health of the community, and within which the 
main factors bearing on the transmission of the disease are qualitatively and 
possibly also quantitatively similar throughout". 
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2. EPIDEMIOLOGICAL SITUATION OF MALARIA AND 
OTHER PARASITIC DISEASES IN THE EUROPEAN REGION 

2.1 Malaria 

2.1.1 Sources of information 

The Working Group examined reports and background documents by 
temporary advisers and WHO staff on the current status of malaria in the 
countries of the European Region. These gave information on the numbers 
of malaria cases imported into the countries between 1971 and 1977 and on 
the epidemiology of malaria and other parasitic diseases. The Anopheles 
of Turkey are described in Postiglione, et al. (2). Data on the recent and cur
rent situation in Turkey were provided by the Department of Malaria Eradi· 
cation of the Ministry of Health and Social Assistance. 

2.1.2 Status of malaria eradication in the European Region 

The following formerly malarious countries have been officially regis
tered as having achieved eradication of the disease: Bulgaria, Hungary, Italy, 
Netherlands, Poland, Portugal, Romania, Spain and Yugoslavia. 

Malaria transmission continues in Algeria, Morocco and Turkey, and a 
few autochthonous cases were reported from Greece in recent years. Induced 
cases of infection with Plasmodium malariae and occasionally other species 
have been reported from time to time in relation to blood transfusion, but 
their incidence is low (Table 1 ). Three episodes of malaria transmission have 
been reported in otherwise malaria-free countries, in the vicinity of inter
national airports. In Zurich two soldiers were infected with P. falciparum, 

Table 1. Incidence of accidentally induced malaria 
in relation to blood transfusion units 

Country Period 
No. of blood No. of malaria 

transfusion units cases 

Romania 1959-64 153446 112 
1973-78 32 

United Kingdom 1936-70 25855661 6 

Yugoslavia 1962 27000 13 

1973-78 ? 5 

Source: Bruce-Chwatt (3). 
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possibly by an infected anopheline arriving in an aircraft, and a third person 
was infected in the same area a year later. A focus of P. falciparnm was re
cently described near Roissy in the Paris region. 

2.1.3 Numbers of imported cases in otherwise malaria-free countries 

The situation of malaria in Europe has been described by Postiglione (4). 
The data summarized in Table 2 are from figures provided to WHO by na
tional health authorities and refer to cases officially notified to them. It is 
generally believed that, while the figures reflect the situation, they under
estimate the actual numbers of cases. The reasons for this include the failure 
of the physician to diagnose the nature of the disease, or to notify the health 
authorities, and self-treatment by better informed patients, particularly those 
with personal experience of malaria from residence in endemic areas. 

It was noted that the great increase in imported malaria cases in the 
United Kingdom paralleled the concurrent dramatic increase in malaria in the 
Indian subcontinent, as reflected in the high proportion of P. vivax infections 
in the United Kingdom (see Table 3 and Figure 1). 

The mortality due to malaria relates mainly to P. falciparnm infection 
and particularly to its late diagnosis or a complete failure to recognize the in
fection. In Europe as a whole 100 fatalities were reported among 2871 cases 
of falciparum malaria imported between 1967 and 1974, i.e., a mortality rate 
ofabout 3.5%. 

Portugal presents an interesting situation in that, in spite of the repatria
tion of large numbers of malaria-infected individuals from Africa and else
where in recent years, no autochthonous transmission has been reported since 
1959. The totals given in Figure 2 are undoubtedly underestimates of the true 
numbers of cases, for the reasons noted earlier. 

The malaria situation in Greece calls for special comment since, while the 
great majority of cases in recent years have been imported, a small amount of 
autochthonous transmission has occurred, and the country is highly receptive 
to malaria. A total of 730 cases were reported between 1963 and 1977, the 
majority being imported from Africa (see Table 4). 

During the period 1959 to 1973, 2515 cases of malaria were imported 
into the USSR. In the latter part of this period 23 autochthonous cases 
due to P. vivax were recorded in 10 localities that had been freed of trans
mission 10-15 years earlier. In Moscow alone between 1974 and 1976 
some 41.5% of 294 cases were in Soviet residents and the rest in foreigners. 
While the latter tend to be concentrated in the larger cities, many of the 
Soviet padents disperse to their homes in different parts of the country 
and must therefore be considered the greatest hazard from an epidemiological 
viewpoint. 

The numbers of cases reported in the USSR from 1959 to 1976 are 
shown in Table 5. 
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Table 2. Imported malaria cases notified, Europe 

Country 1971 1972 1973 1974 1975 1976 1977a 

Albania 2 0 0 3 

Austria 6 12 

Belgium 12 3 22 3 1 2 

Bulgaria 9 8 13 32 45 60 14 

Czechoslovakia 10 7 2 8 9 6 4 

Denmark 13 28 38 59 62 46 16 

Finland 8 4 4 16 4 22 2 

France 10 3 21 11 13 29b 14b 

German Dem. Rep. 3 6 11 4 5 

Germany, Fed. Rep. of 81 112 138 100 161 218 141 

Greece 25 37 20 21 27 33 20 

Hungary 4 4 6 5 8 2 0 

Ireland 0 2 2 6 21 

Italy 39 31b 31b 60 28 103 58 

Malta 0 0 0 2 0 

Netherlands 26 12 32 27 54 76 38 

Norway 2 13 ob 25 56 

Poland 2 3 8 12 18 19 7 

Portugal 473 584 594 903 971 482 

Romania 1 8 3 3 10 7 13 

Spain 23 19 34 20 30 39 26 

Sweden 25 27 49 52 59 62 36 

Switzerland 4 5 11 37 85 49 

USSR 307 211 226 75c 97c 122c 25c 

United Kingdom 269 336 539 660 765 1217 1700b 

Yugoslavia 13 14 13 16 13 41 12 

Total 1364 1470 1822 2128 2499 2701 432 

Deaths 38 35 40 18 20 13 

a 1st semester. 

b Incomplete. 

c Moscow only. 
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Table 3. Relative prevalence of parasite speciesa 

Parasite species 
Relative prevalence in % 

1971 1972 1973 1974 1975 1976 

P. falciparum 34.3 32.7 33.8 35.4 29.4 25.9 

P. vivax 58.0 60.1 56.1 55.0 61.6 66.2 

P. malariae 3.9 3.7 3.7 3.7 2.9 3.1 

P. ovale 1.4 2.5 4.1 3.6 3.2 2.7 

Mixed infections 2.4 1.0 2.3 2.3 2.9 2.1 

Total 100 100 100 100 100 100 

a For cases in which the species is reported. 

b 1st semester only and incomplete. 
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Fig. 2. Cases of malaria notified in Portugal (mainland). 
1960-1977 

1960 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 

Year 

Source: Rural Health and Malaria Control Service. 

2.1.4 Malaria situation in Turkey 

In 1968 Turkey was engaged in its national eradication campaign and 
areas that had been most malarious, including the ~ukurova region, were in 
the consolidation phase. The annual parasite index had fallen from a 1960 
level of 10.3 to 0.002 per 1000 inhabitants; transmission had probably been 
interrupted since 1965, as no more falciparum malaria was found in the area 
(Figure 3). The eastern provinces, however, were still in the attack phase and 
in 1970 a recrudescence of P . .vivax transmission was detected in the ~ukurova 
area, 149 cases being seen of which 82 were autochthonous and scattered 
through some 50 villages. From 1970 to 1977 the parasite index rose dramat
ically in the three provinces of~ukurova/Hatay region (Adana, lcel, Hatay) 
as shown in Table 6 and Figures 4 and 5. 

By 1977 the total number of cases in the whole country had reached 
115512. 
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Table 4. Malaria cases reported, Greece, 1963-77 inclusive 

Year Indigenous Relapses Imported Induced Not Total 
cases cases cases specified 

1963 18 22 3 27 6 76 
1964 56 16 10 11 7 100 
1965 28 20 19 6 2 75 
1966 0 12 6 9 1 28 
1967 8 4 4 11 0 27 
1968 18 3 17 9 48 
1969 9a 3 17 8 38 
1970 7 2 9 8 0 26 
1971 24a 26 9 0 60 
1972 18 4 36 7 0 65 
1973 6 3 20 5 1 35 
1974 0 4 21 4 0 29 
1975 2a 0 27 5 0 34 
1976 3a 2 32 4 0 41 
1977 0 3 39 6 0 48 

Total 197 99 286 129 19 730 

a Cases reported from villages on the west bank of River Evros on the Greek-Turkish 
border. 

Source: Data from the Ministry of Social Services. 

Table 5. Cases of malaria imported into the USSR, 1959-76 

Year Cases Year Cases Year Cases 

1959 21 1965 231 1971 307 
1960 62 1966 194 1972 211 
1961 99 1967 176 1973 226 
1962 178 1968 157 1974 75a 

1963 140 1969 147 1975 97a 

1964 164 1970 202 1976 122a 

a Moscow only. 
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Table 6. Number of malaria-positive localities and cases, 
Cukurova/Hatay region, 1968-76 

(for a total of 1 691 localities) 

Year Positive 
% Total Parasite 

localities cases index 

1968 5 0.29 37 0.002 

1969 10 0.59 49 0.004 

1970 51 3.01 149 0.02 

1971 167 9.87 978 0.35 

1972 312 18.4 1 341 0.50 

1973 386 22.8 1 293 0.47 

1974 391 23.1 1825 0.70 

1975 709 41.9 5665 1.20 

1976 1 014 59.9 28849 10.3 

The situation in this region is aggravated by the recent extension of 
agriculture through the construction of a dam on the Seyhan river and the 
introduction of industries with attendant rapid and uncontrolled urbatriza
tion. While the resident population of the region is about 2.8 million (1.16 ur
ban, 0.36 suburban, 1.31 rural) there is also a large "floating" population of 
seasonal workers numbering some 560 000 and mostly occupying temporary 
accommodation such as tented encampments in grain, cotton and rice fields 
in harvest seasons. These labourers migrate especially from south -east Anatolia, 
taking malaria and other parasites with them. The consequence is that the 
malaria epidemic in the <;ukurova area has become the source of nationwide 
dissemination of the disease, which is now becoming established in a large 
part of the country and is being recognized increasingly in Turkish migrant 
workers in other countries. In the Federal Republic of Germany, for example, 
it was found that 58 cases had been imported from Turkey, 56 in Turkish 
subjects, 1 in a long-distance lorry driver and 1 in a tourist. 

The vast majority of the autochthonous cases in Turkey are due to P. 
vivax, with a few isolated cases due toP. falciparum being identit1ed among 
people living near the borders with Iran and Iraq. 

In 1976, 2306 people infected in the <;ukurova area were identified in 
43 of the 67 provinces in Turkey, and by 1977 secondary transmission had 
been detected in 13 of these. Most of the affected area lies to the east of the 
<;ukurova/Hatay region, although other cases have been detected in many 
parts of the country. 

The situation in Turkey has been recogtrized there and in the outside 
world as a major emergency, and funds and supplies have been made avail
able together with international staff to assist the authorities to contain the 
epidemic. The position is made more difficult by virtue of the broad spectrum 
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of insecticide resistance exhibited by the local vector, Anopheles sacharovi, 
hich is present in abundance. This resistance is largely attributable to the 

uncontrolled use of many insecticides for plant control, 32 different com
pounds having been applied in recent years. A. sacharovi is now sensitive only 
to malathion in the c;ukurova area, although DDT can still be used further 
east. A multiple attack is being made to control transmission, based on the 
use of malathion against adult anophelines and Abate against larvae, fogging 
in urban areas, treatment of cases and follow-up of migrant workers. The cur
rent measures appear to be making some impact; for example, up to the end 
of August 1978, 78 000 cases were recorded in the whole country (75 000 in 
the c;ukurova area) as against 95 000 in the same period of 1977 (94 000 in 
the c;ukurova area). 

2.2 Leishmaniasis 

2.2.1 Introduction 

The term "leishmaniasis" covers a complex of diseases, most of them 
probably of zoonotic origin, caused by various parasites of the genus Leish
mania. Current reports on biochemical taxonomic studies and other critical 
analyses of the organisms indicate that a number of distinctive species and 
subspecies are involved in the etiology of cutaneous disease (oriental sore, OS) 
and visceral disease (kala-azar, KA) in the European Region and elsewhere. 
Future investigations on the prevalence and epidemiology of the leishmaniases 
will have to take note of the new fmdings. For the purpose of this report, 
however, the diseases will be grouped in the classical manner as follows: 

(1) infantile kala-azar caused by L. infantum: a zoonosis with domestic 
and wild Canidae as the major reservoirs; 

(2) urban cutaneous leishmaniasis caused by L. tropica (L. tropica minor): 
possibly an anthroponosis, although a dog reservoir may occur; 

(3) rural cutaneous leishmaniasis (typical OS) caused by L. major: a 
typical zoonosis with a wide variety of wild rodents as reservoirs. 

The leishmaniases are transmitted in the European Region by a number 
of sandflies of the genus Phlebotomus. KA and urban cutaneous disease are 
transmitted mainly by endophilic species many of which have coincidentally 
decreased or disappeared in areas where insecticidal campaigns have been car
ried out against malaria vector anophelines. Conversely, some species are 
returning where spraying operations have been halted. 

There is evidence that the different species of Leishmania may not be as 
strictly limited in their trophism as previously believed, e.g., L. infantum may 
cause cutaneous disease in some individuals, and this may account for the 
rare cases reported, as in Portugal. 

16 



2.2.2 Kala-azar 

Infantile kala-azar is widespread although focally distributed in the 
countries around the Mediterranean basin. In the USSR it occurs sporadically 
in large areas of Transcaucasia and Middle Asia, the northernmost foci being 
in the Syr-Darya Valley at 46°N (Figure 6). It is still difficult to give accurate 
statistics on the prevalence of infection with L. infantum, since it is suspected 
that many cryptic infections may occur and few surveys have been made to 
evaluate these in the Region. Available data are summarized in Table 7. An in
crease in transmission has been noted in recent years in Portugal and Turkey. 
However, such fluctuations must be distinguished from the familiar cyclical 
fluctuations occurring in the Mediterranean basin, which are largely dictated 
by climatic factors. 

The distribution of visceral leishmaniasis in certain countries is illustrated 
in Figures 7-11. In all these countries dogs, and in some cases wild Canidae, 
have been incriminated as reservoirs of L. infantum. Infection rates reported 
from various areas are summarized in Table 8. 

The following sandfly species have been incriminated as possible vectors 
of L. infantum either by the identification of infected flies or on epidemio
logical grounds: 

P. pemiciosus Algeria, France, Italy, Portugal, Spain, Turkey, Yugoslavia 

P. longicuspis Algeria 

P. papatasii Greece, Italy, Spain, Turkey, USSR, Yugoslavia 

P. major Greece, Italy, Turkey, Yugoslavia 

P. perfiliewi Turkey, Yugoslavia 

P. sergenti Greece, Italy, Spain, Turkey 

P. ariasi France, Italy, Spain. 

2.3 Cutaneous leishmaniasis 

Except in the USSR it is difficult to distinguish incidence data relating to 
urban as compared with rural (zoonotic) cutaneous disease, so the following 
figures can only be taken as indications of a general nature. The data presented 
to the Working Group are summarized in Table 9. The distribution is illus
trated in Figure 12. 

Rhombomys opimus and Meriones ery throunts have been incriminated as 
major reservoirs of zoonotic disease in USSR. Microtus guentheri lydius and 
Meriones blackleri may be reservoirs in Turkey. 

The literature on the epidemiology of urban and zoonotic leishmaniasis 
in the European Region, which is widely scattered, is now being gathered by 
Professor A. Lysenko and his collaborators on behalf of WHO. 
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Table 7. Cases of visceral leishmaniasis reported in countries 
of the European Region 

Country Period 

Algeria 1965-74 

France (Provence) 1922-54 
1957-68 
1968-74 

Greece 1971-77 

Italy 1965-73 

Malta 1946-71 

Portugal 1965-77 

Spain 1951-72 

Turkey 1936-64 

Turkey (lzmir) 1977 

USSR 1950s 
-Middle Asia, 

S. Kazakhstan 
- Transcaucasia 1950s 
- Kzyl Orda 1944-73 

Yugoslavia 

a Deaths. 

Number of cases 

497 

304 I 
3-4 per year l 

49 

442 

209 

1 063 

501 

1 064a 

300 

65 (? 40-50 per year) 

up to 444 per year) 

now sporadic only 

up to 280 per year 
663 

20-30 per year 

Reference 

Addadi & Dedet (7) 

Ranque et al. (8) 

Data from the Ministry of 
Social Services, 1978 
(supplied by Dr J. Hadjinicolau) 

Biocca et al. (9) 

Busuttil ( 10) 

Data supplied by Dr G.J. Janz 

Co llado (11) 

Yasarol (12) 

Yasarol (12) 

Lysenko & Lubova (6) 

Data supplied by 
Professor B. Richter 

All the available data indicate that urban cutaneous leishmaniasis has 
greatly diminished following the use of residual insectides against domestic 
mosquitos, since this has also reduced the numbers of domestic vector phle
botomines. Most formerly affected countries report few if any cases and even 
such well-known foci as Biskra (Algeria) and Crete are now aimost free of the 
infection. Data from the USSR also show a marked diminution in the num
bers of new cases in most of the country, although this is not the case in areas 
where the zoonotic L. major is present. 

Cases of both visceral and cutaneous leishmaniasis are being imported in 
increasing numbers to nonendemic areas in parallel with greatly increased in
ternational travel. Infections seen in the United Kingdom have been acquired 
in many countries of the world and not only the European Region. Very 
little is known about the vectorial capacity of European sandflies for exotic 
Leishmania species such as those endemic in the New World. 
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Table 8. Infection rates of L. infantum in dogs 

Country Period No. examined %infected Reference 

Algeria 
Algiers 1972 357a 2.52 Dedet (13) 
Set if 1974 ? 6.45 Dedet (13) 

France 

Cevennes 1968-74 3017a up to 4.43 Lanotte et al. ( 15) 
Marseilles 1962-64 ? (417 positive) Ranque et al. (8) 
Tours 1971-74 90oa 1.5 Houin et al. (16) 

Spain 1955-59 21 318 1.3 Coli ado ( 11) 

USSR 
Kzyl Orda 1971-73 540 5.4 Lysenko & Lunova (6) 

a Mainly serological diagnosis. 

Table 9. Cases of cutaneous leishmaniasis 
in the European Region 

Country Period No. of cases Reference 

Greece 1971-77 47 Data from the Ministry 
of Social Services, 1978 
(supplied by Dr J. Hadjinicolau) 

Italy 1965-73 336 Biocca et al. (9) 

Spain 1961-73 629 Collado (11) 

USSR- Tejen Oasis 1968 559 (new cases) Beliaev & Lysenko (17) 

2.4 Intestinal protozoa 

2.4.1 Amoebiasis 

There is considerable debate amongst parasitologists as to the epidemio
logical significance of 4-nuclei cysts of the size range and nuclear characteris
tics classically associated with Ent@weba histolytica. Consequently it is dif
ficult to defme the importance of this parasite in the community today. 
Clinical disease due to E. histolytica is undoubtedly uncommon, and au
tochthonous infection of virulent strains may be of less importance than in
fection acquired outside the European Region. Current research on the 
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biochemical characterization of cultures of Entamoeba isolated from normal 
subjects and from sick patients should throw some light on this problem. 
Meanwhile we have available only inadequate and often very outdated statis
tics of which the following are typical. 

Surveys based on serological tests (which would indicate the prevalence 
of invasive amoebiasis, but not cyst carriers) have not been reported in the 
European Region. The annual average numbers of clinical cases reported from 
1946 to 1956 (WHO (19)) were 439 in Greece, 300 in Italy and 76 in the 
Netherlands. Stamm (20) estimated the annual number in England and Wales 
at 200 cases. In Yugoslavia the disease seems to be disappearing, possibly due 
to increasing urbanization. 

The relatively low number of cases of clinical amoebiasis reported in 
official statistics is in contrast to the high prevalence of carriers of 4-nuclei 
cysts observed in many European countries. In Sardinia the prevalence of 
E. histolytica cyst carriers reached 60% (Mora (21)). In the Netherlands the 
rate is between 5% and 19%, and in Yugoslavia it was between 10.7% and 
67% at one time. In part of the USSR the percentage of cyst carriers two 
decades ago was 3.3% in .Moscow and between 14.2% and 25% in Leningrad 
(Faust et al. (22)). 

Some of the older statistics give information concerning the respective 
prevalence of large and small4-nuclei cysts. In Naples, out of 69 sick persons, 
62.3% were carriers of large cysts and 40.6% carriers of small cysts. In Yugo
slavia 30.6% of 7000 children were passing large cysts and 0.6% small cysts. 
In France, out of 200 children examined in Marseilles, 13% were passing 
large cysts and 0.5% small cysts; however, out of 120 children examined in 
Bordeaux, 9.7% were passing large cysts and 34.5% small cysts (Elsdon
Dew (23)). 

In 1973 E. histolytica was identified in 73 out of 664 stool specimens 
examined at the Pasteur Institute, Algiers. (Giardia Iamblia was also found in 
99 of the specimens.) It is not clear if this material was a random sample, nor 
can the age, sex or clinical condition of the people from whom it originated 
be ascertained. In other areas of Algeria high prevalence rates of carriers of 
both E. histolytica and G. Iamblia have been found in infants, the rates being 
twice as high in rural areas as in urban centres ( 4-6% compared with 2-3% 
for E. histolytica). 

2.4.2 Giardiasis 

Infection with the intestinal flagellate Giardia is usually self-limiting; but 
the parasite may be associated with intestinal pathology, especially in infants 
and young children. As with E. histolytica, infection by the faeco-oral route 
may take place through the contamination of water or milk but is probably 
most commonly associated with the contamination of uncooked fruits and 
vegetables. Flies undoubtedly play a significant part in the spread of both 

27 



these intestinal protozoa. There is currently a suggestion that zoonotic 
strains of G. Iamblia, e.g., in dogs, may be ofepidemiological importance. As 
with E. histolytica, accurate prevalence data for infection with G. Iamblia are 
few and far between, but survey reports seem to indicate high rates, especially 
in the Mediterranean basin and other parts of southern Europe. Rates of 1% 
have been reported in random surveys in parts of western Europe and Scan
dinavia, although local foci with rates of up to 10% have been observed in 
some cities. Epidemics associated with faulty sewage disposal have been re
ported in some institutes and families. 

In Portugal some 2800 cases of Giardia infection are reported yearly and 
this parasite is being increasingly recognized in diagnostic laboratories. · 

Lucian (24) gives the prevalence of giardiasis among adults in the follow
ing countries. 

Czechoslovakia 4.5% (196 persons examined) 

France (north) 32.81% (524 persons examined) 

Poland from 1.8% to 20% 

Romania from 0.85% to 54% according to region 

Yugoslavia from 2.5% to 35.3% (early post-World War 11 period) 

According to Brumpt (25) the parasite was pathogenic in approximately 
10% of cases where it was present. 

Epidemics of giardiasis, probably waterborne (from contamination of 
drinking water) have been reported on several occasions since 1969, among 
travellers having spent time in Leningrad or Moscow (Martin & Martin (26)). 

This report, however, should be viewed with caution in the absence of 
data comparblg levels of infection among such persons before and after mak
ing visits to these or other areas. 

In Algeria up to about 25% of infants have been. found to carry G. Iamblia 
in certain surveys in urban and rural areas. · 

2.5 Geohelminths 

If accurate prevalence data on intestinal protozoal infections are difficult 
to come by, up-to-date information on geohelminths is almost nonexistent, 
and most figures quoted are estimates based on long outdated, spot surveys 
in various countries. The most reliable and extensive statistics are probably 
those from the USSR where the techniques of medical geography have been 
applied to determine not only the existing prevalence rates but also the 
potential area of distribution of such parasites as Ascaris lumbricoides. As 
in the case of the other parasitoses, a distinction must be drawn between 
autochthonous and imported geohelminthic infections. The prevalence of 
A. lumbricoides and Trichuris trichiura can be taken as an indicator of the 
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level of general sanitation and particularly of faecal disposal in a community, 
provided that climatic factors do not act as a natural barrier to the survival of 
eggs or larva stages of the parasites outside the body of the host. Climate is a 
more restrictive factor in the distribution and prevalence of the bookworms 
Ankylostoma duodenale and Necator americanus, and of Strongyloides 
stercoralis, which are limited to the hotter and more humid parts of Europe. 

2.5.1 Ascaris lumbricoides 

In 1947, the number of persons in Europe infected with the parasite was 
estimated by Stoll (27) at 45 million. It is of low or very low prevalence in 
northern Europe and of light or moderate prevalence in the southern coun
tries. Its distribution is, however, quite uneven, and marked variations in the 
rate are found within a particular country according to age groups and 
regions. Hence in Italy the following prevalence rates were recorded: in 
Rofrano 75% among 354 children; in San Marino 12% among 2126 children; 
in Matera 9% among 207 children; in Pisa 2.5% among 555 students (WHO 
(28)). 

In Portugal prevalence varied from 40% to 80%. In Spain it was 21% 
among 200 persons aged over 10 years. In Yugoslavia it was 97% among 
schoolchildren (WHO (29)). 

In Belgium, the Federal Republic of Germany and the Netherlands 
ascariasis is little known in towns whereas in rural areas high rates were 
observed during the years following World War 11. In certain cases the use 
of human fertilizer was probably the cause of the rural outbreaks (WHO 
(28)). 

In the USSR prevalence of 27.6% was found in an examination of 958 
persons of varying ages (WHO (29)). Current surveys indicate a great decrease 
in prevalence of the parasite, the geographical distribution of which is limited 
by ground temperature (see Figure 13). 

2.5.2 Trichuris trichiura 

The number of persons infected with the parasite in Europe was estimated 
at 57 million by Stoll (27). Its prevalence in some countries, compared to 
that of Ascaris, is given below (WHO (29, 30)): 

Algeria among groups of children aged 6 to 16 years, 7 groups 
showed rates of infection of 94% for Ascaris and up to 
87% for Trichuris; 

Czechoslovakia among 4403 children, 9% were infected with Ascaris 
and 23.8% with Trichuris; 

Federal Repub- among 269 children, 1.1% were infected with Ascaris 
lie of Germany 1.5% with Trichun·s; 
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Italy 

Poland 

Romania 

Yugoslavia 

among 4651 children, 20.3% were infected with 
Ascaris and 37.7% with Trichuris; 

among 34933 persons (all ages), 4.9% were infected 
with Ascaris and 9.1% with Trichuris; 

among 77313 children (0 to 15years), 14.4%werein
fected with Ascaris and 1.4% with Trichuris; 

among 417 workers, 23.8% were infected with Ascaris 
and 44.6% with Trichuris. 

2.5.3 Ankylostoma duodenale and Necator americanus 

The number of persons in Europe suffering from ankylostomiasis was 
estimated at 4.2 million by Stoll (27). The countries most highly infected by 
A. duodenale are those of Algeria, the Iberian Peninsula, Italy, Turkey and 
Yugoslavia. In recent decades N americanus has been introduced to certain 
countries (Italy, Portugal, Turkey). Ankylostomiasis is generally found in 
small well-localized foci. The contamination of earth by human excreta 
(absence of latrines and use of human fertilizer) and insufficient hygiene 
are the main causes for the persistence of the disease (May (31)). 

In Portugal the main focus is in the region of Coimbra, where in some 
villages prevalence reaches 66% (May (31)). Although 1300 cases were noti
fied between 1975 and 1977, it is estimated that about 6500 infected people 
returned to Portugal from tropical areas each year. 

In Italy the disease is present in different regions. In the Fondi area 
(Latium) the 21 ~30 age group is the most severely infected, and prevalence 
is higher in rural than in urban areas (4.77% among 2157 persons examined 
compared to 1.67% among 1460) (Ricci et al. (32)). In northern Italy, it is 
reported that A. duodenale has been eradicated at present, but N americanus 
is still found among horticulturists in the Veneto region (Carneri (33)). 

Both species, A. duodenale and N americanus, are found in Turkey. The 
health statistical yearbook gives a total of1452 cases for the years 1968 to 1972. 

In Algeria prevalence among schoolchildren ( 6 to 16 years) varies from 
0% to 33% in different localities (WHO (30)). 

Poor sanitation associated with some camping sites along major land 
routes in Europe, particularly those in the warmer areas, may create a hazard 
and facilitate the spread of certain geohelminths. This possibility requires in
vestigation. Formerly hookworm \Vas common in a number of mines, but im
proved sanitation has eliminated this risk in most countries. 

2.5.4 Strongyloides stercora/is 

The parasite is commonly transmitted in southern and eastern Europe, 
even in some relatively cool areas, and hence there is a risk of infection not 
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only among the indigenous inhabitants but also travellers. One important 
aspect of strongyloidiasis is the risk of the infection becoming seriously 
aggravated in individuals who receive immunosuppressive therapy, even to the 
point of a fatal outcome. Strongyloidiasis also poses a special risk in poorly 
kept institutions for children, and in unhygienic mines. In 194 7 Stoll (2 7) 
estimated that there were 1.3 million cases in Europe. A prevalence of 1.38% 
was found in Portugal among 2133 persons of all ages (WHO (30)). 

2.5.5 Toxocariasis 

Visceral larva migrans due to infection with Toxocara canis of dogs 
(and rarely T. cati of cats) is being increasingly recognized as a public health 
problem in Europe and the USA. Contamination of soil where children play 
by the faeces of infected dogs is the commonest source of infection. The 
recognition of the significance of high eosinophil counts and the use of 
serological tests are leading to increasing identification of visceral larva mi
grans as a cause of ocular lesions and abdominal pathology. T. canis is very 
prevalent in dogs in Europe and surveys have shown that eggs are present in 
the soil of many public places such as parks and gardens where dogs are 
exercised and children play. There is serological evidence of Toxocara in
fection in 2% to 5% of the normal population in some countries. 

2.5.6 Anisakiasis 

The larval stages of the fish ascarid, Anisakis marina, can be acquired by 
eating uncooked or inadequately preserved fish such as herring which forms 
a popular item of food in certain countries including the Netherlands. The 
larvae can invade the intestinal wall leading to abcess formation, accompanied 
by eosinophilia. Since the introduction of legislation requiring the freezing 
of fish prior to consumption in an uncooked state, this infection has largely 
disappeared from Europe. 

2.6 Trichinosis 

This nematode infection, a zoonosis most commonly acquired by the 
consumption of infected domestic or wild pig meat, is also known as trich
inellosis or trichiniasis in some European countries. In 1947 Stoll (27) es
timated that 5.2 million people were infected in Europe. 

Acute human trichinosis was at one time very widespread in Germany, 
but since the introduction of a method for microscopic inspection of pork 
(trichinoscopy) the situation has improved considerably. 

Since 1945 Poland has held the record in Europe, and probably in the 
world, for the number of cases of human trichinosis (Gould (34)). During 
the period 1946 to 1965, 11643 human. cases were reported, an average of 
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582 a year.a The infection rate in pigs was 0.055% before 1940 and since 
1945 has dropped to 0.018% (for a total of 146 580 000 pigs examined). 
Kozar believed some wild animals to be reservoirs of the disease. 

Trichinosis was also very widespread in the western part of the USSR. It 
has also been reported in Romania, and much more rarely in Greece, Sweden 
and the United Kingdom (Gould (34)). 

Autopsy reports revealed that 3.9% of 5000 cadavers in Poland showed 
evidence of infection with Trichinella spiralis. Transmission is clearly pro
ceeding to a considerable degree and vigilance is needed to minimize this 
problem. Epidemics are reported in which large numbers of cases can arise 
from a few sources of infection. Thus as few as 4 infected animals have given 
rise to as many as 1200 human cases. 

Infected horse carcases exported from Yugoslavia gave rise to epidemics 
of trichinosis in France and Italy, although horses are an unusual host for this 
parasite. In 1976, 125 people in 65 families were infected from this source in 
Paris (Boun~e et al. (35)). 

Recently a variety of strains of T. spiralis have been recognized in dif
ferent wild animals. One of these found in wild carnivora and marine mam
mals in the Arctic and sub-Arctic produces a distinctive clinical picture in 
man. A new species found in racoons, T. pseudospiralis, has not so far been 
identified in man but may cause confusion in diagnosis during surveys of 
zoonotic reservoirs of T. spiralis. 

2.7 Filariasis 

Most European countries are outside the presumed endemic limits of 
ftlariasis, but a number of cases and even small foci of bancroftian ftlariasis 
have been reported along the Mediterranean coast (Vucel & Deschiens (36)). 

In 1959, Sipahioglu (37) reported finding microfilariae of the Wucher
eria bancrofti type in 32 out of 312 persons examined in Antalya on the 
Mediterranean coast of Turkey. Three cases of early elephantiasis were also 
seen. In addition, the 1960 study by Vucel & Deschiens revealed a well
established focus in the interior of Turkey. In this instance, an indigenous 
population infected with W. bancrofti was centred at Elazig, a town near the 
Euphrates river in east-central Turkey. Although the vector was not initially 
identified, it was presumed on epidemiological grounds to be Culex molestus. 
To what extent ftlariasis occurs elsewhere in Turkey and to what extent 
marginal conditions for filariasis transmission exist in other parts of the 
European Region can only be conjectured (Schwabe (38)). 

a Kozar, Z. Personal communication with unpublished data. Wroclaw (1967). 
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Hawking (39) stated that Algeria appeared to be free from all kinds of 
ftlariasis. In Morocco, cases of bancroftian ftlariasis are said to have occurred 
but these seem to be rare. One case ofDipetalonema perstans infection has 
been reported from Algeria (Sergent & Foley (40)). 

2.8 Cestode infections 

2.8.1 Taeniasis 

Although Taenia solium is probably quite rare in most parts of Europe it 
is still occasionally reported from a few countries. Stall's (27) figure of0.5 mil
lion carriers would no doubt be an overestimate today, and the majority of 
cases probably occur in Hungary, eastern Poland, USSR and Yugoslavia. 

Infection with T. saginata appears to be increasing in both man and 
cattle. In central Europe rates are reported of up to 5% in cattle, a level com
mon before the introduction of meat inspection on a wide scale at the end 
of the 19th century. In 1947 Stall (27) estimated that nearly 13 million 
people were infected in Europe. Up to 18% infection rates have been reported 
in recent years in man in certain areas of south-central USSR and Yugoslavia, 
although new control measures introduced in the USSR are rapidly bringing 
these levels down. Cysticercus bovis has been found in up to 30% of cattle in 
some Yugoslav villages where the pastures are faecally contaminated by 
children. The consumption of raw or inadequately smoked beef of course 
contributes to transmission of the tapeworm to man. It has been suggested 
that taeniasis may be spread in some areas by birds such as seagulls that feed 
on raw sewage, ingesting scolices or eggs that are later passed in a viable con
dition in the birds' excreta on pastureland, often at a considerable distance 
from the source of the infection. 

2.8.2 Echinococcosis 

Echinococcus granulosus is common in dogs and, in the larval stage, in the 
livers of sheep in many European countries where the control .of offal disposal 
from slaughterhouses is inadequately controlled. The amount of hydatid dis
ease in the human population is in direct proportion both to the prevalence 
rate in dogs and to the degree of man-dog contact. It is, .for example, rela
tively common in certain sheep farming areas of Wales. In parts of Yugoslavia 
hydatidosis is common because of a local custom of feeding sheep offal to dogs. 

Several varieties of this parasite exist in Europe. In Scandinavia a dog
reindeer cycle exists, in Ireland and the United Kingdom a horse-dog va
riety, and in eastern Europe a pig-dog variety, all these being of limited 
pathogenicity for man. The Mediterranean variety, however, is the highly 
infective dog-sheep variety of E. granulosus. Statistical data on human hyda
tidosis are few. Some 40 cases are treated surgically each year in the Lisbon 
area and it is said that about 1000 cases a year occur in Turkey. 
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2.8.3 Echinococcus multilocularis 

This parasite is rare in man in Europe, about 1 in 1 million new cases 
being reported annually, mainly from a few localized hilly areas in Austria, 
France, Germany, Switzerland, mountainous parts of the Ural and Caucasus 
regions, and the tundra of Siberia. The cycle runs normally between foxes 
and voles, man being infected when he consumes material such as wild ber
ries, accidentally contaminated by fox faeces. 

2.8.4 Hymenolepis nana 

This small tapeworm occurs in the eastern and southern-parts of Europe, 
where it was estimated (Stoll (27)) that there were nearly 4 million cases. In the 
Galati region of Romania 1.8% of77 133 children aged 1-15 years were found 
infected, and in the Danube delta a lower rate of 0.4% was recorded among 
17 312 people of all ages. In Italy 5.9% of 4651 children were carriers of the 
parasite while rates of up to 34% were found in some Algerian villages. 

In Poland and elsewhere H. nana has been found to occur in foci such as 
orphanages or in certain family groups where young children are most fre
quently infected. The infection is quite often imported by travellers from 
outside Europe. In the United Kingdom, for example, H. nana was found in 
0.5% of immigrant workers in a food factory. Transmission is by the faeco
oral route. 

2.8.5 Diphyllobothrium latum 

The prevalence of D. latum, the fish tapeworm, appears to be falling in 
Europe, although cases are still reported from the Baltic countries and areas 
containing large freshwater lakes such as Italy and Switzerland. There, and in 
the Danube delta of Romania, transmission continues at a low level, 3.7% of 
17 312 people being found infected in the latter area. The prevalence rates are 
highest in the northern zone, with 80 000 people estimated to be infected in 
Finland (especially the Karelia area) and rates of up to 100% being found in 
some surveys. In the USSR the Baltic and Leningrad areas are most highly 
infected, with the parasite spreading also towards the Arctic Ocean and Volga 
basin. Currently, however, only some thousands of cases occur in this coun
try following control measures. Cases are still reported from the north of 
Norway and Sweden. 

2.9 Schistosomiasis and other trematode infections 

2.9.1 Schistosomiasis 

Infection with Schistosoma lzaematobium is of limited public health im
portance because of its focal distribution in most of the European Region. 
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However, prevalence rates from 40% to 85% have been reported in northern 
Algeria and the Djanet Oasis. In Morocco the disease mainly occurs on the 
Saharan slopes of the Atlas. mountains and parts of the Atlantic coast where 
prevalence rates vary from 1% to 75%. In 1973, 13416 cases (12774 in 
Agadir province) were reported. In the Nusseibin area of Turkey, adjacent to 
the endemic zone of Syria, 2% rates have been reported. S. haematobium 
was once endemic in the Algarve province of Portugal but, in spite of the im
portation of perhaps 10 000 cases from Africa, the parasite has not become re
established in the country. The intermediate host in the Mediterranean basin 
is Bulinus truncatus, with Planorbis metidjensis occurring as a potential 
secondary host in Morocco and Portugal. 

Between 1970 and 1977 some 825 cases of S. haematobium infection 
were notified in Portugal but this is certainly a gross underestimate of the 
numbers of infections imported into the country during that period. 

The main importance of schistosomiasis lies in the danger of the spread 
of infection following the opening up of land to cultivation by the develop
ment of irrigation in areas where the molluscan hosts are present, as in 
Morocco and Turkey .• One important factor to consider is the capacity of 
schistosomes to develop in the indigenous snail population. Subspecific 
variants of the New World snail Biomphalaria glabrata have shown, for ex
ample, varying susceptibility to S. mansoni in the laboratory, while B. trun
catus from the Yemen is much less susceptible to infection with Sardinian 
S. bovis than snails from Sardinia itself. The presence of S. bovis in cattle 
and cercarial dermatitis in man are said to be useful indicators of the po
tential risk of the transmission of S. haematobium in an area, as in Corsica 
or Sardinia. 

2.9.2 Fascioliasis 

Human infection with Fasciola hepatica appears to be very uncommon in 
Europe. A few small outbreaks have occurred, for instance in France and the 
United Kingdom, due to the consumption of wild watercress grown in the 
vicinity of contaminated pastures. However, fascioliasis is common in sheep 
in Europe, and human infection appears to be increasing in France where 
several thousand cases have been reported in recent years. 

2. 9.3 Opisthorchiasis, clonorchiasis and paragonimiasis 

Human infection with Opisthorchis felineus is relatively common in east
ern USSR where raw fish is consumed, but rare in other parts of Europe. Im
ported cases of infection with other Opisthorchis species are occasionally seen 
in travellers from the Far East, e.g., 0. viverinni from Thailand and the related 
fluke Clonorchis sinensis. Paragonimus westermanni is rarely seen. There is 
probably no danger of these flukes becoming established in the Region. 
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Other parasitic conditions considered were toxoplasmosis which is 
almost universally distributed in the Region, sarcocystosis and infection with 
the pathogenic soil protozoan Acanthamoeba. These were not considered of 
relevance to the present discussions, although it was noted that the public 
health importance of these conditions, especially the latter two, merits 
deeper consideration than it has received in the past. Ectoparasites, too, are 
increasingly prevalent in the Region. Scabies is particularly serious especially 
among the many youthful low-cost travellers moving across and in and out of 
Europe. These infections may be seriously aggravated in individuals receiving 
immunosuppressive therapy for any reason. 
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3. THE CONCEPT OF MALARIOGENIC 
POTENTIAL AND STRATIFICATION 

The assessment of the degree of risk of malaria in a given region has 
been considered by many bodies including the WHO Expert Committee on 
Malaria (see, for instance, WHO Technical Report Series, No. 324, 1966). 
The risk of malaria transmission occurring. is in fact a product of two vari
ables, the receptivity and the vulnerability of an area, and may be termed the 
malariogenic potential. To be meaningful this value may need to be calculated 
for relatively small geographical areas of a country since the many factors 
contributing to receptivity and vulnerability often differ considerably over 
relatively small distances and from one ecological zone to another. The con
sideration of these factors permits us eventually to stratify a country or even 
a continent in terms of differing malariogenic potential and, in turn, to plan 
appropriate strategies for containment of the disease within each stratum. 
Thus, for example, Russel et al. (41) concluded that continental Europe 
could be broadly divided into two epidemiological strata, within each of 
which there is some degree of homogeneity as regards the character and 
stability of malaria (Figure 14). 

These strata have the following characteristics. 

Northern. Europe 

This area containing Anopheles atroparvus and other members of the A. 
maculipennis complex is characterized by a short warm season and hence a 
brief period favourable to malaria transmission which, in the past, occurred 
over large areas in the zone at one time or another. The disease was of the 
unstable type and declined naturally over the last century during which most 
areas passed through progressive stages of disappearing malaria to the fmal 
stages of anophelism without malaria. It is unlikely that malaria transmission 
could again take place in the areas to any significant degree, at least not while 
the present socioeconomic conditions prevail. However, in view of ever
increasing international travel, tourism and the movements of workers across 
national and international boundaries, the vulnerability of the areas to 
malaria infection is increasing. 

Mediterranean basin 

Prior to the malaria eradication campaigns of recent decades A. sacharovi 
and A. labranchiae were responsible for maintaining stable malaria. The dis
ease was of a seasonal type, widespread, severe and with little variation from 
year to year. The zone is characterized by high levels of receptivity and 
vulnerability and is now exposed to epidemic situations such as those beh1.g 
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Fig.14. Stratification of malaria in con.tinental Europe 
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experienced in Turkey and Syria. The Turkish situation is described in 
section 2.1.4 of this report, while that in Syria is reflected in the following 
data (Table 10). 

Table 10. Evolution of the malaria situation in 150 receptive and 
vulnerable sectors of Syria (in spite of the 

implementation of remedial measures) 

Sectors with indigenous 

Year 
malaria cases Number of indigenous 

Percentage of cases 
Number 

total sectors 

1975 0 0.0 0 

1976 9 6.0 638 

1977 15 10.0 840 

Note: lt is interesting to note that all 150 sectors were considered to be completely 
free from malaria prior to 1975. 

3.1 Receptivity 

The receptivity of an area to malaria has been classified at three arbi
trary levels: 

(a) low- transmission possible; 

(b) medium - transmission easily resumed; 

(c) high- transmission likely to lead to explosive outbreaks. 

Receptivity is a reflection of the vectorial capacity of local anophelines 
during the season most favourable for malaria transmission. However, cal
culation of vectorial capacity as a routine method for estimating the recep
tivity of each ecologically homogeneous zone in practice is not feasible and 
can only be done when, for example, considerable changes are known to 
have taken place in the environment. In most European countries a great 
deal of information on the factors influencing vectorial capacity in pre
eradication days are known. These factors include the man-biting rate and 
man-biting habit, the probability of mosquito survival through one day, and 
the length of the extrinsic cycle of the parasites. 

Vector breeding in most of the originally malarious sectors of rural areas 
has undergone little change since the start of malaria eradication and it can, 
therefore, be assumed that the vector density has or will return to original 
levels after vector control measures cease. Data to be analysed should be kept 
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to the minimum essential for assessing receptivity. Information on original 
endemicity, history of transmission and vector seasons are prerequisites. The 
parasite or spleen rates in children soon after the peak transmission period, 
whenever available, are of practical use, as well as an indication of the peak 
season and prevalence of the various parasite species present in the area. 

As a broad guideline, it is suggested to divide spleen and parasite rates 
observed in the 2-9 years age group (Table 11). 

Spleen rate 

.;; 25% 

26-50% 

51-75% 

Table 11. Classification of malaria endemicity 
and corresponding receptivity 

Parasite Class of endemicity Class of receptivity 
prevalence rate 

.;; 15% I = hypo-endemic to Low 
low mesa-endemic 

16-30% 11 =high mesa-endemic Medium 

31-60% Ill= hyper-endemic High 

In the absence of past field records, one could attempt to estimate the 
class of endemicity from clinical records such as those of malaria morbidity 
rates or the proportion of suspected malaria cases to total cases seen at the 
peak of the malaria season in hospitals or dispensaries. In planning surveil
lance, receptivity should be assessed for each operational sector. In addition 
it is necessary to know the susceptibility of the local vectors to residual in
secticides. Detailed analysis of data relating to climatology, man-biting den
sity of vectors, etc., as a routine procedure has little relevance in the present 
context. 

In areas with a history of seasonal epidemics resulting from abnormal 
increase in vector breeding, monitoring of entomological density data should 
form an important part of the surveillance system. 

The above information needs to be interpreted in the light of two other 
factors: the stability of malaria; and the duration of the season of malaria 
transmission. 

3.1.1 Stability ofmalaria 

The calculation of a "stability index" presents the same practical dif
ficulties as the calculation of vectorial capacity. A simpler approach to the 
assessment, sufficient for the purpose, could be based on classes of stability 
of malaria, as proposed by Macdonald (42). In fact, the epidemiological char
acteristics of malaria are so closely related to stability that it seems indicated 
to use the stability classification for the stratification of areas. Factors 
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responsible for stable or unstable malaria and the characteristics of the two 
types of disease are listed in Table 12. The situations described may be con
sidered as extremes, between which the intermediate situations that exist in 
large areas can be placed. 

3.1.2 Duration of the transmission season 

This factor is important in the correct assessment of receptivity. The 
three main environmental factors governing transmission are temperature, 
humidity and rainfall. With regard to the first, there are extreme values that 
make transmission impossible most of the year. In Europe, the receptivity to 
malaria is generally nil from November to May as the mean temperatures are 
too low to allow completion of the sporogenic cycle. It is well known that no 
malaria occurs in areas on the colder side of the 15 .6°C isotherm of the hot
test month, and that no falciparum malaria occurs on the colder side of the 
20°C isotherm, also of the hottest month. 

3.2 Vulnerability 

In general terms vulnerability is determined by proximity to malarious 
areas, or liability to the frequent influx of individuals, groups or infective 
anophelines. The level of awareness of the population concerning malaria, 
and the level of sophistication and health education both of the population 
and health authorities, also have an important bearing on the question of 
vulnerability. 

The introduction of infected anophelines in an area is an exceptional oc
currence, but one that has led to cases of introduced malaria in recent years 
near international airports in France and Switzerland. The influx of infected 
individuals or groups is of far greater epidemiological significance. Vulner
ability could be classified according to whether the importation of infection 
is an occasional event, a regular seasonal occurrence due to the movement of 
agricultural workers, pilgrims, etc., or a constant feature due to proximity to 
areas of transmission. An appraisal of the past vulnerability of an area in 
place and time can be made by examining past data on surveillance operations; 
from the detailed records of each surveillance unit, it may be possible to 
delineate areas with different degrees of vulnerability in different seasons. 

The vulnerability of an area may also undergo long-term changes in the 
course of time. Some of these trends may be foreseen (e.g., following the 
extension of agriculture or industry in an area) but others cannot. A fair 
appraisal of changes in vulnerability, actual or potential, can only be made 
through close consultation between the health services and other government 
departments. 

For practical purposes the, Working Group agreed to recommend dis
tinguishing between two levels of vulnerability (Table 13). 
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Table 12. Stable and unstable malaria 

Stable malaria Intermediate 
situation 

Unstable malaria 

Requirements for each type of malaria 

A vector with frequent man- I A vector either with infre-
biting habit, long- or moder- i quent man-biting habit and/or 
ately long-Jived l short-lived 

A temperature favourable to a J

1 
A temperature not favourable 

rapid sporogenic cycle / to a rapid sporogenic cycle 

Vector density that may be I Vector density that must be as 
very low and ensure transmis- , high as 1 -10 bites per person 
sion, for example, 1 bite every ! per night to ensure transmis-
40 nights per person (0.25) ' sion 

~ 
I 

Consequences of the above conditions and characteristics of each type of malaria 

Endemicity generally high, of
ten hyper- or halo-endemicity 

Anophelism without malaria 
only following eradication pro
cedures 

Seasonal changes having little 
influence on the level of trans
mission 

Very few or no fluctuations in 
malaria incidence from year to 
year 

Having an influ
ence 

Evident fluctua
tions 

Endemicity of any possible 
degree 

Possibility of anophelism with
out malaria naturally following 
malariousness of the area 

Seasonal changes having a very 
pronounced influence 

Very marked fluctuations in 
incidence, ranging from hypo
endemicity to epidemics I 

Immunity of the population 
high or very high and con
stantly present 

Intermediate and 
variable immun
ity 

Immunity very 
generally low 
epidemics 

variable, but[ 
except after I 

Control and eradication gener
ally difficult 

Using residual insecticides, a 
40-45% daily vector mortal
ity required to interrupt trans
mission 

Control and erad
ication not diffi
cult 

Control and eradication not 
difficult 

Interruption of transmission 
possible with a daily vector 
mortality of 20-25% 
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Table 13. Levels of vulnerability and malariogenic potential 

Vu I nerabil ity 

Low 

Areas with few, if any, imported ma
laria cases 

High 

(a) Areas in proximity to malarious 
areas 

(b) Areas with regular influx of 
people from malarious areas 

(c) Sporadic but large-scale move
ments of people from malarious 
areas 

3.3 Malariogenic potential 

3.3.1 Estimation 

Low 

Low 
potential 

Medium 
potential 

Receptivity 

Medium 

Medium 
potential 

High 
potential 

High 

High 
potential 

High 
potential 

It will be clear that great changes in the environment may lead to major 
changes in the malariogenic potential of an area. Thus the extension of rice 
cultivation in such countries as Portugal and Turkey, and major irrigation 
works in parts of the USSR and other countries, may greatly increase re
ceptivity by augmenting the potential vector breeding sites, while greater 
movement of susceptible agricultural workers increases vulnerability. The 
resulting increase in malariogenic potential has contributed to current ex
plosive outbreaks of the disease, as in Turkey. 

Malariogenic potential has to be evaluated for each small administrative 
division of the country, where a peripheral health institution will be able to 
supervise and carry out collection of the infonnation required and remedial 
or preventive measures. 

The area under consideration, delineated on a map, should be subdivided, 
if required, into smaller subareas or strata where in the past the epidemiologi
cal characteristics were different. This stratification should be based on 
important factors in the transmission of malaria: refractoriness or responsive
ness of the disease to control measures, mosquito species and densities, 
susceptibility to insecticides and behaviour of vectors, etc. 

Various possibilities should be considered when evaluating malariogenic 
potential. 

Where the risk of importation of cases is considered to be nil, there is no 
malariogenic potential, whatever the receptivity level. 
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Where the risk of importation of cases exists the malariogenic potential is 
nil outside the transmission season, when the receptivity level is nil. If a 
source of infection enters the area when vectors are present and environmen
tal conditions are favourable to transmission, the risk varies as follows: 

Areas with previously stable malaria, in which the receptivity remained 
very high. The source can give rise to an epidemic unless the introduced cases 
of the first generation are detected and eliminated, or preventive measures are 
taken to reduce the receptivity of the area. 

Areas with previous malaria of the intermediate class of stability, where 
the receptivity remained moderate - epidemic outbreaks can only take place 
due to abnormal climatic conditions or when the reservoir of indigenous cases 
has been built up to a level much higher than in the case of stable malaria; in 
most instances, it is sufficient to detect active foci for the second generation 
of cases in order to take adequate remedial measures. 

Areas with previously unstable malaria - when environmental conditions 
are such that transmission of malaria would be difficult, the risk is minimal 
and it is sufficient to detect active foci for the second or even third genera
tion of cases in order to take adequate remedial measures; when the con
ditions are such that one expects transmission of malaria to become ex
tremely favourable, the detection of active foci should be carried out with the 
same speed and efficiency as in the case of stable malaria where receptivity is 
high. Conversely, ad hoc preventive measures (such as spraying) could be 
carried out in all the areas, considered to be of high malariogenic potential. 
Indicators should be established - such as monitoring of vector densities 
through a system of entomological surveillance, or recording of climatic 
factors to show when receptivity is likely to change. 

3.3.2 Questionnaire to be used for data collection 

A questionnaire designed to simplify the collection of data required to 
estimate malariogenic potential is included as Annex I. The classification of 
malariogenic potential cannot be too quantitative in view of the numerous 
areas of uncertainty. For practical purposes and to facilitate the planning of 
appropriate control and surveillance strategies as outlined in the following 
sections, three levels of malariogenic potential have been selected: low, 
medium and high (Table 13). 

Annexes 11 to IV give three examples of stratification of regions ac
cording to malariogenic potential. These summaries are presented purely to 
illustrate the application of the concepts outlined. 

Turkey presents a dramatic example of the factors permitting the devel
opment of an epidemic. Figure 15 shows the situation of malaria in 1962 and 
1967, and the degrees of malariogenic potential in 1978. Historically, there 
was a decline in transmission in the 1920s and 1930s followed by a flareup of 

45 



46 

Fig. 15. Situation of malaria transmission in Turkey, 
1962, 1967 and 1978: .levels of malariogenic 
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an epidemic nature in 1942. Transmission then decreased gradually with the 
institution of malaria eradication measures until only two major residual areas 
remained in 1967. These areas of some 412 000 km 2 were placed under the 
attack phase while the remaining formerly endemic area of about 368 000 km2 

was considered to be under the consolidation phase. 
The situation in 1978 is illustrated by the lower map in Figure 15. Con

tributing factors in the present epidemic are: 

increase in breeding sites due to improved irrigation for cotton and 
rice; 

migration oflarge populations; 

utilization of 32 different insecticides for agricultural pest control; 

resulting increase in resistance of A. sacharovi to all products except 
malathion; 

proximity of region to foci of malaria (including P. falciparnm form) 
in Iran, Iraq and Syria; 

effect of the pilgrimage to Mecca; 

use of the trans-European route to India (with the attendant risk of 
importation of chloroquine-resistant P. falciparnm ). 
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4. STRATIFICATION FOR PARASITOSES 
OTHER THAN MALARIA 

The concepts of receptivity and vulnerability as discussed above for 
malaria are of relatively limited application to the other parasitic diseases 
present in Europe with the exception of leishmaniasis. Reference has been 
made in earlier sections to the value of medical geography in delineating 
potential areas of transmission of certain diseases, and further examples 
are given below. 

4.1 Leishmaniasis 

In the case of leishmaniasis and indeed many of the other parasitoses 
we are dealing largely with zoonoses so that, unlike the case of malaria in 
man, a study of the risk potential must also take into account the prevalence 
of infection in the appropriate feral reservoirs. 

The receptivity of an area to leishmaniasis is related to the vectorial ca
pacity of the local phlebotomine sandflies, and a vectorial formula can be de
veloped which takes into account the activity of the different species, their 
ability to transmit the localleishmanial parasites, and their respective popu
lation densities and fluctuations. Different trapping methods are available for 
assessing population densities and these can be deployed in a planned fashion 
to produce a "vectorial formula". Knowledge of man-fly contact, and the 
infectivity of different sandfly species by the local species and strains of 
Leishmania, is needed in addition to simple knowledge of the numbers and 
seasonal fluctuations of the flies. It is necessary, moreover, to investigate both 
the prevalence of infection in potential reservoirs, the population size of the 
latter, and the frequency with which given species of flies feed on reservoirs 
and man. These factors influence the vulnerability of an area. 

Using such criteria and a knowledge of the topographical distribution 
of potential reservoirs, workers in the USSR, for example, have mapped the 
potential distribution of zoonotic cutaneous leishmaniasis in the country 
(Figure 16). 

Fundamental to any epidemiological studies of the leishmaniases is ac
curate taxonomic determination of the parasites that occur in man, in ani
mal reservoirs and in phlebotomine flies. Biochemical taxonomic techniques 
are now available for this purpose and a WHO Collaborating Centre has been 
established in the Department of Parasitology, Liverpool School of Tropical 
Medicine, to which isolates can be sent for identification. 

4.2 Intestinal protozoal infections 

The concept of receptivity can be applied to the spread of pathogenic in
testinal protozoa through the medium of the housefly, Musca domestica, and 

48 



Fig. 16. Natural preconditions for distribution of zoonotic cutaneous leishmaniasis in the USSR 
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other filth flies that come into contact with food and drink but many other 
factors are involved, particularly the level of personal hygiene and public 
sanitation in a community. 

It has been suggested that stratification for risk is probably best ac
complished on the basis of prevalence surveys in the community. However, 
few reliable statistics are available on species such as E. histolytica or G. 
Iamblia. 

Random surveys carried out in children of school age have revealed a 
prevalence of G. Iamblia of over 10% in parts of eastern and southern Europe. 
This level might be called "hyperendemic". Similarly high levels have been 
reported in studies in other locations such as Glasgow and Nijmegen. The 
level of about 1% found in much of western Europe and. in Scandinavia 
might be classed as "endemic" or perhaps simply "sporadic". However, 
epidemics of giardiasis have been reported following contamination of water 
by sewage, particularly in close communities such as mental institutions and 
children's homes. Giardiasis is commonly imported into Europe from the 
tropics and subtropics, adding to the vulnerability of the indigenous popu
lations. There is also a need to clarify the possible significance of canine 
strains of G. Iamblia. 

Data such as the above reflect more the interest of investigators than the 
true prevalence of the parasite, and this is true of most of the conditions dis
cussed in this section. There is a serious need for more extensive, carefully 
planned and properly executed surveys of parasitoses in most countries of 
the European Region. 

A major problem in obtaining accurate data on intestinal protozoa is 
the lack of personnel skilled in their recognition in faecal specimens, and of 
alternative diagnostic methods such as faecal culture or serological techniques 
for carriers. Serological diagnostic techniques are, however, available for the 
diagnosis of invasive amoebiasis. 

4.3 Geohelminthic infections 

The two main factors governing transmission of the geohelminths are: 

(1) the level of sanitation and personal hygiene; and 

(2) climatic factors limiting the survival and maturation of parasites in 
the extrinsic stages in the environment. 

A knowledge of these factors and of the existing prevalence as determined 
by surveys permits an estimate to be made of the infection risk of the dif
ferent species. Social rather than simply climatic factors of course enter into 
the consideration of species such as Toxocara can is, or Enterobius vermicularis 
with its direct transmission by the faeco-oral route. 
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Stratification for the geohelminths is neither possible on the basis of 
existing data nor particularly meaningful. In the USSR limits of transmission 
have been defined for ascariasis, partly based on the known distribution of 
canine infection with Toxocara, and a stratification has been proposed 
(Figure 17). 

The potential distribution of hookworm is limited by climate conditions 
and soil types. A minimum requirement of l4°C temperature, 70% relative 
humidity and more than 100 cm annual rainfall limits transmission of A. 
duodenale and N. americanus to southern Europe, as shown in Figure 18. 
The latter species appears to be capable of spreading in less favourable con
ditions than those for Ankylostoma. A. caninum is widespread in dogs in 
Europe but rarely causes cutaneous larva migrans in man. Individual in
fections of various hookworm species are commonly imported by visitors 
returning to Europe from the tropics. Thus surveys have revealed infection 
rates from 4% to over 80% in different immigrant worker populations in 
various European countries. 

Infection with Strongyloides stercoralis is not uncommon in eastern and 
southern Europe but is sporadic or imported elsewhere. Climatic factors here 
are also important, a minimum temperature of 20°C and high relative humi
dity being necessary for transmission by the free-living infective larvae. 
Recent surveys yielded the following prevalence rates. 

Poland (eastern) 0.3% in 1976 

Romania (northwest and central) up to 7% in 1971 

USSR (Lvov) 4% in 1962 

Yugoslavia (Bosnia & Herzegovina) 2.1-14.2% in 1974 

4.4 Trichinosis 

The risk factor for infection with T. spiralis is related to the prevalence 
of infection in feral reservoirs, the frequency with which wild animals are 
hunted and consumed, and the efficiency of slaughterhouse control by the 
public health authorities. There is a risk also that infection may be introduced 
into countries where it does not normally occur, through the importation of 
contaminated carcasses, as of horses. 

Two levels of domestic porcine infection may be recognized, each requir
ing rather different methods of detection: 

(1) sporadic low infection rate (below 1 larva per gram): detectable by 
trichinoscopy; digestion techniques using pooled samples or possibly 
serological techniques required; situation of the Netherlands, for 
instance; 

(2) sporadic but intensive infection: detectable by trichinoscopy; poten
tial source of human trichinellosis; routine trichinoscopy required 
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N Fig. 17. Natural preconditions for distribution of ascariasis in the USSR 
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Fig. 18. Limits of transmission of hookworm infection due to 
A. duodenale and N. americanus, European Region 

v:> Note: Transmission occurs south of the line on the map. 



as well as random sampling of meat (by digestion technique) and 
of serologically positive animals; situation of southern and eastern 
Europe. 

High rates of infection occur in the wild boar, which is commonly hun
ted and eaten in certain countries and is the commonest source of human 
epidemics. High prevalence rates are also found in foxes and other carnivores, 
e.g., about 20% of wolves and foxes in the forests of Yugoslavia are infected. 
Feeding of dead foxes to pigs has initiated outbreaks in some areas. 

4.5 Cestode infections 

4.5.1 Taeniasis 

Taenia solium infection is now uncommon in most of Europe. Epidemio
logical "tracing" methods should be used to help to define the sources of any 
recognized cases in man or animals. On the other hand T. saginata infection is 
widespread and reaches hyperendemic levels in certain parts of Europe, with 
prevalence rates in man of over 10%. In central Europe bovine cysticercosis is 
present in about 5% of cattle. Moderate infection rates occur in most of 
Europe, with the exception of some countries of western Europe where the 
rates are below 0.1 %. Infection risk is related to social habits governing the 
consumption of raw or inadequately cooked meat, to the efficiency of meat 
inspection in slaughter houses and to the level of sanitation and personal 
hygiene. In certain rural areas of Yugoslavia, for example, up to 30% of cat
tle have been found infected due to the habit of village children defecating 
indiscriminately in pastureland .close to village houses where cattle are feed
ing. In the same area beef is commonly eaten lightly grilled or smoked so that 
the cysticerci survive. 

4.5.2 Echinococcosis 

The feeding of offal from sheep carcases to dogs, high levels of infection 
by adult worms in dogs and close man-dog contact contribute to maintenance 
of a high risk of human hydatidosis. Food legislation and health education 
diminish this risk. Generally infection rates are highest in certain Mediter
ranean countries and infections imported from such areas are not uncommon 
in western and central Europe. Sheep raising areas of Wales are also notorious 
foci of echinococcosis. 

4.5.3 Diphyllobothriasis 

Infection with this tapeworm is limited to areas where fish is consumed 
without adequate cooking. The potential distribution of the infection in the 
USSR is shown in Figure 19. 
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Fig. 19. Natural preconditions for distribution of diphyllobothriasis in the USSR 
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4.6 Schistosomiasis and other trematode infections 

The risk of trematode infections is strictly limited by the distribution 
of their intermediate molluscan hosts. This distribution in turn may increase 
with irrigation in the case of certain of the snails that act as hosts for S. 
haematobium and S. bovis in the European Region. Bulinus trnncatus, the 
commonest host for S. haematobium in the Region, is widely distributed in 
the Mediterranean basin and parts of southern Europe. The importance of 
infraspecific variations in the susceptibility of molluscs to S. haematobium 
and other schistosome species has been referred to above. A secondary host 
in parts of Morocco and southern Portugal is Planorbis metidjensis. 

The risk of infection with Opisthorchis, which in adult forms is normally 
a parasite of domestic cats and wild Felidae, is proportional to the frequency 
with which improperly cooked fish containing the metacercaria is eaten. In
fection in fact is commonest in the eastern part of the USSR and rare else
where, in spite of the presence of the parasites in cats in certain Mediter
ranean countries such as Italy. 

Infection of man with Fasciola hepatica is related especially to the con
sumption of wild watercress, and hence is limited and sporadic. Sheep on the 
other hand are commonly infected in most European countries where suit
able snail intermediate hosts are present in humid pastureland. There is a 
marked seasonal influence on zoonotic transmission. 
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5. SURVEILLANCE AND CONTROL MEASURES 

5.1 Malaria 

The main purpose of stratification in malaria is to facilitate the rational 
planning of surveillance and control measures. Surveillance may be defined 
as the continuing scrutiny of all aspects of the occurrence and distribution of 
a disease and is based on: 

(1) collection and tabulation of data; 

(2) analysis and interpretation of data and their distribution to all 
concerned; 

(3) formulation of recommendations for action. 

An appropriate organization is required to maintain efficient surveil
lance. Its nature will depend on the basic government epidemiological struc
ture which in some countries may consist of a highly complex network of 
monitoring units with specialized personnel dealing with all communicable 
diseases, in others may be a single-purpose unit such as a part of the malaria 
eradication team, and in others may be almost nonexistent. Appropriate 
training of laboratory personnel and awareness on the part of the practising 
physician are also essential elements in a surveillance programme. The pro
cedures for malaria surveillance may be considered under two main headings 
as follows. 

5.1.1 Countries where malaria has been eradicated and where areas are still 
receptive and vulnerable to malaria 

Two approaches can be considered to prevent the reintroduction of 
malaria endemicity: 

(1) first-degree prevention -measures taken against the importation of 
infected vectors or of suspected sources of infection; 

(2) second-degree prevention - measures taken against the re-establish
ment of transmission leading to endemic malaria. 

First-degree prevention involves the application of measures which are 
difficult to implement and costly .a For this reason, they are not discussed 
here. 

a Such measures include the systematic screening of all immigrants for the presence 
of malaria parasites and their follow-up. 
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Second-degree prevention consists of feasible measures, which can easily 
be applied in everyday practice. To understand what is meant by second
degree prevention, the following statement of the WHO Expert Committee on 
Malaria might be borne in mind: 

"It is essential to have an efficient and alert vigilance system able to 
watch for any reappearance or resurgence of the disease before it re-establishes 
itself as an endemic condition" (WHO (43)). 

An endemic state has been defined as one of "measurable incidence both 
of cases and of natural transmission over a succession of years" (WHO (44)). 

What is important is to discover and eliminate new active foci when local 
transmission is evident, with introduced or indigenous cases. The appearance 
of these cases does not constitute the re-establishment of endemicity as men
tioned above. What is essential is the ability to apply remedial measures ef
ficiently and on time once a foc1:1s is found. 

The activities required for second-degree prevention are: 

(1) The provision of diagnostic facilities for examining blood films. All 
laboratory technicians should have the ability to prepare and stain blood 
fJ.lms and to search efficiently for malaria parasites. 

(2) Constant alertness in the medical profession. All dispensaries, 
health posts and private physicians need to maintain constant watchfulness 
for the reappearance of malaria cases and should be able to take slides from 
suspected malaria cases. Good relations should exist between those services 
and specialized units dealing with tropical diseases. This alertness should be 
maintained through medical literature, circulars and the like as well as data 
distributed from national and international sources. · 

(3) Epidemiological investigation of the cases. All malaria cases found 
should be classified. The central surveillance organization must have field 
units for checking when necessary. 

(4) Periodical classification of different areas according to vulnerability, 
receptivity and dispersibility. Another factor of significance in planning sur
veillance is the dispersibility of infection. Infection arising from an imported 
case is relatively easy to eliminate, when limited to a circumscribed area. On 
the other hand, if the infection has been dispersed to a number of receptive 
areas through the movement of infected individuals, the problem is much more 
serious. For example, in the large-scale resurgence of malaria in Turkey in 
1974, the dispersal of infection acquired in an agricultural development area 
was a significant factor. In receptive areas, aggregation of people for agricul
tural activities, pilgrimages, and so on, calls for special measures not only 

58 



because of the increase of the malaria risk in these meeting places but also be
cause of the serious hazards of dispersal of infection to other receptive areas. 

(5) Radical treatment of infections found. All malaria cases found 
should be treated radically. Follow-up is necessary if the persons live in highly 
receptive areas. Medical practitioners should be made aware of the therapy to 
be used for attaining this objective. 

(6) Storage of materials and equipment needed for reintroduction of 
spraying. 

(7) Application of remedial measures to potential or active foci. 

(8) Follow-up of foci. The surveillance requirements outlined above 
should also be evaluated in relation to the malariogenic potential of areas, 
in terms of the speed and efficiency with which active foci should be detected 
and remedial action taken. In this evaluation, the difficulties experienced 
during the execution of the antimalaria programme in interrupting transmis
sion and eliminating foci of transmission should also be considered. Refrac
toriness of malaria for either technical or operational reasons should be taken 
into account in strengthening the surveillance organization. 

According to the malariogenic potential of an area and its seasonal (and 
cyclical) variations, it is possible to determine the following requirements, as 
shown in Tables 14-16: 

(a) the information needed in terms of space and time; 

(b) the procedures for collection of adequate information; 

(c) the action required. 

It should be emphasized that, if possible, the surveillance machinery 
should be a subsystem of the overall communicable disease surveillance sys
tem in most European countries today; it should be a supporting organization 
incorporated at various levels in the general health services, and able to carry 
out on a permanent basis a number ofwell-defmed functions, with the speed, 
intensity and coverage required for each area and situation. Surveillance 
should be part of the routine functions of different levels of the health ser
vices, provided they are adequately developed. 

In most cases one yearly application of residual insecticide, timed to 
cover the peak transmission season in very receptive and vulnerable areas, 
would be safer than repeated focal measures to liquidate foci of infection. 
Such an approach, which would also reduce the receptivity of areas from high 
to moderate, is to be recommended for countries where malaria-freed but 
receptive areas continue to be exposed to imported cases from areas of trans
mission within the countries themselves (e.g., in Turkey). 
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Table 14. Information needed according to the 
malariogenic potential of an area 

Malariogenic potentia1 8 

Information needed 

1. Results of blood examinations 
for the presence of malaria para· 
sites in: 

- all fever cases 

- clinically suspected malaria 
cases 

- ingoing groups of suspected 
malaria carriers 

2. Results of investigations of: 

- individual cases 

-foci 

3. Results of follow-up of: 

-individual cases 

-foci 

4. Ecological data on: 

-vector density at peak inci· 
dence 

- behaviour of vectors and sus-
ceptibility to insecticides 

- changes in the environment 

- migration patterns 

- climatological data 

5. Notification of cases and foci 

High Moderate Low 

Essential Not indicated Not indicated 

Essential Essential Advisableb 

Essential Advisable Not essential 

Essential Essential Essential 

Essential Essential Essential 

Essential Not essential Not essential 
Essential Essential Not essential 

Essential Not essential 

Essential Advisable Not essential 

Essential Essential Not essential 

Essential Essential Not essential 
Essential Not essential Not essential 

Essential Essential Essential 

a it is to be noted that in the case of unstable malaria, where the malariogenic poten
tial might change from low to high, it is necessary to establish indicator; that will have to 
be monitored in order to predict changes in the epidemiological situation. 

b Advisable in order to avoid fatalities due to malaria. 
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Table 15. Procedures for collection of information 

Procedures according to malariogenic potential a 
Operation 

Highb Medium Low 

1. Screening of: 

- a 11 fever cases HVc or PCDd once or 
twice a month 

- clinically suspect 
malaria cases HV or PCD (as before) PCD PCD 

- ingoing groups of sus~ PCD 
pected malaria carriers Ad hoc b load surveys Ad hoc blood surveys PCD 

2. Examination of blood 
slides and reporting 
of results Within one week Within one week Within one week 

3. Investigation of: 

- individual cases As soon as case is As soon as case is Advisable 
confirmed confirmed 

- foci of transmission As soon as focus As soon as focus As soon as focus 
is reported is reported is reported 

4. Entomological surveillance: 

- of vector densities in Once/twice a year at Not essential Not essential 
indicator sectors peak of vector 

prevalence 

- through suscepti· 
bility tests Continuous scrutiny Once a year Once a year 

5. Environmental studies and 
migration patterns Continuous monitoring Continuous monitoring Advisable 

6. Climatological follow-up Continuous monitoring Advisable Advisable 

a If changes in receptivity are foreseen, operate as for situation of high malaria
genic potential. 

b In case of high malariogenic potential, much the same procedures as those used 
during the consolidation phase should be followed. However, where vigilance activities 
have been entrusted to the general health services, the organization of these services will 
have to be adjusted so that they can perform the necessary procedures. 

c HV- house visiting. 

d PCD - passive case detection. 
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Table 16. Action required following collection of information 

Action required 

1. Application of measures 
for protection against vec
tors and chemoprophylaxis 

- for treatment of cases 
(a) presumptive 

(b) radical 

- for focal spraying, mass 
drug administration, etc. 

2. Follow-up of individual 
cases 

3. Follow-up of foci until 
three months after elimina-
tion of last case 

a In most cases. 

High 

Often indicateda 

Immediately af
ter collecting 
blood specimen 
As soon as case 
is notified 

Immediately 

Once a month for 
one year 

Once every two 
weeks, and re-
peated during 
next transmis-
sion season 

Malariogenic potential 

Medium 

Not indicated 

Immediately af
ter collecting 
blood specimen 
As soon as case 
is notified 

Within one week 

Once a month for 
one year 

Once a month, 
and repeated for 
three months in 
next transmis-
sion season 

5.1.2 Countries where malaria has disappeared naturally 

Low 

Not indicated 

Immediately af
ter collecting 
blood specimen 
As soon as case 
is notified 

If required, de
pending on cir
cumstances 

Not indicated 

Once a month 

Every year malaria causes several deaths among international travellers: 

(a) because travellers were not aware of, or underestimated, the danger 
of contracting malaria abroad, especially when their stay in malarious 
areas was short, and consequently did not take the required protective 
measures; 

(b) because of the ability of malaria, especially falciparum malaria 
(malignant tertian) to stimulate a variety of diseases with the result that 
the clinician may fail to make an early diagnosis and provide adequate 
treatment in time. 

"Where have you been?" should be an essential question in the inter
rogation of the patient. This is particularly necessary in Europe now that air 
transport enables people to cover vast distances while incubating a disease. 
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People often regard their travel as irrelevant to their illness and will mention 
it only if specifically asked, whereas they should provide this information 
straight away to their physician when ill. 

Protection against malaria consists mainly of drug prophylaxis directed 
against the malaria parasite. The traveller should take at regular intervals 
prophylactic antimalarial drugs starting before departure and continuing, not 
only during the stay in areas where and when malaria exists, but also for a 
certain time after returning home. This single precaution, if properly taken, 
would undoubtedly prevent the vast majority of cases of falciparum malaria 
(malignant tertian); but it does not always prevent the late occurrence of 
malaria attacks, usually of the benign type, weeks or even years after the 
return of the traveller. 

In continental Europe, there are now more deaths due to malaria than 
was the case prior to the launching of eradication programmes. The reasons 
for this are well known. The main purpose of surveillance in the affected 
countries should be as follows. 

(1) To disseminate to all physicians and travel companies the infor
mation on malaria risk for international travellers published periodically by 
WHO in the Weekly Epidemiological Record. On the basis of this document, 
physicians, tourist information offices and other organizations dealing with 
international travel could provide travellers with information on the malaria 
risk in areas to be visited; in addition, physicians could give details of pre
ventive measures. 

(2) To maintain laboratory facilities for the correct diagnosis of malaria. 
In this respect, reference laboratories for diseases contracted in a tropical en
vironment are recommended. 

(3) To propose schemes of drug treatment, particularly for P. falciparum 
cases resistant to 4-aminoquinolines. 

( 4) To maintain alertness in the medical profession and among the 
public regarding the possibility of sickness due to malaria. 

(5) To record imported cases of malaria and deaths from the disease for 
continuous evaluation of the surveillance system. 

5.1.3 Areas h([lling an organized control programme or a malaria eradication 
programme in the early stages 

Parasite surveys carried out in localities selected at random in each of the 
broad ecological areas of the country, prior to and after the transmission 
season, permit the investigator to determine, by the comparison of serial 
indices, whether: 
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(1) the trends are compatible with the objectives of the programme; 

(2) malaria transmission has been interrupted and, if not, where and to 
what extent transmission occurs. 

Entomological observations on density and susceptibility of vectors to in
secticides, carried out periodically in a few entomological stations, permit 
determination of the sensitivity of vectors to chosen antimalarial measures. 

From epidemiological investigations carried out in foci of transmission, it 
is possible. to ascertain the main causes of transmission due to operational and 
human factors or to changes in the ecology of the vectors. This permits 
adjustment of the antimalarial measures accordingly. 

5.1.4 International surveillance of malaria 

Each government is required by resolutions WHA10.32, WHA13.55 and 
WHA22.48 to provide WHO with detailed information on the status of ma
laria in its territory. This information includes: 

(1) brief comments on the data published; 

(2) a map indicating areas that have never been or are no longer ma
larious, areas in the consolidation phase, and areas where malaria 
transmission occurs or might occur; 

(3) a numerical table indicating the epidemiological status of malaria in 
areas in the consolidation and maintenance phases; 

(4) a table showing cases of malaria imported into areas in the mainte
nance phase and, where possible, the country of origin of each case; 

(5) the official register of areas where malaria eradication has been 
achieved; 

(6) a supplementary list of malaria-free areas; 

(7) a list of countries that have reported cases of P. falcipamm malaria 
resistant to 4-aminoquinolines. 

The information on the world malaria situation is published once a year 
in the Weekly Epidemiological Record. In addition, WHO periodically pub
lishes updated versions of its "Information on malaria risk for international 
travellers" in.the Weekly.Epidemiologica/Record. 

5.2 Leishmaniasis 
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(1) detection of human cases in the community by a combination of 
clinical, parasitological and serological methods; 



(2) detection of infection in dogs by similar methods in areas of visceral 
leishmaniasis; 

(3) epidemiological investigations using methods of landscape epi
demiology and cartography, i.e., mapping of natural foci, etc.; 

(4) treatment of infected persons, and dogs in certain circumstances; 

(5) control measures against natural reservoirs of leishmaniasis, e.g., 
destruction of gerbils and other rodents, and against vectors; 

(6) implementation of preventive measures including vector control, use 
of antirodent barriers, vaccination and use of repellents. 

During epidemiological surveys of urban cutaneous leishmaniasis in the 
USSR it was found that a single mass examination of easily accessible parts of 
the body (face, arms, legs) was sufficient to indicate the incidence of infec
tion in the community, although some 15% of cases may have been missed 
because scars were limited to inaccessible areas such as the back. The exami
nation of all individuals with skin lesions and typical scars is considered the 
most reliable method of determining the prevalence and incidence of leish
maniasis in the community. The leishmanin (Montenegro) skin test is a 
valuable procedure but it is not always practicable on a large scale. An at
tempt should be made, whenever possible, to isolate the causative organisms 
in culture for dispatch to a reference laboratory and biochemical taxonomic 
identification. 

5.3 Intestinal protozoa and geohelminths 

In some countries of the European Region immigrant workers have to be 
screened for parasitic infection and treated if any is found. Such epidemio
logical surveillance is, for example, done by national services for surveil
lance of infectious diseases in the socialist countries of central and eastern 
Europe. The services perform several functions: 

(1) epidemiological surveillance of endemic parasitoses; 

(2) epidemiological surveillance of imported diseases; 

(3) provision of information to people going abroad; 

(4) screening and treatment of parasitoses in people returning from 
abroad; 

(5) international exchange of information. 

Systematic parasitological screening of foreigners going to the USSR 
from endemic countries between 1973 and 1975 revealed the data sum
marized in Table 17. Trichuriasis, ascariasis and ankylostomiasis were the 
most prevalent imported infections, and foreigners were 7 to 10 times as 
frequently infected as Soviet nationals. 
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Table 17. Helminth infections among foreigners 
coming to the USSR from developing 

countries, 1973-75 

Helminthiases Percentage of 
foreigners infected 

Trichuriasis 41.2 

Ascariasis 27.3 

Ancylostomiasis 20.1 

Taeniasis 1.1 

Hymenolepiasis 0.63 

Schistosomiasis 0.63 

Fascioliasis 0.55 

Clonorchiasis 0.47 

Strongiloidiasis 0.14 

Enterobiasis 0.08 

Op isth orch iasis 0.08 

Metagonimiasis 0.08 

Source: Pliushcheva et al. (45). 

5.3.1 Amoebiasis 

All areas of Europe are receptive to amoebiasis if hygiene is poor. How
ever, in northern Europe standards of hygiene are such that transmission is 
limited. In the southern and Mediterranean regions prevalence is high and 
receptivity proportionately greater. However, although mass movement of 
peoples from tropical to European countries produces high vulnerability, ex
perience shows that imported amoebiasis creates more clinical than epi
demiological problems. 

Surveillance through mass examination of suitable population samples is 
desirable and, where prevalence is high, attempts should be made to identify 
the sources of infection. Examinations should be made of local salad vege
tables and water supplies. 

5.3.2 Giardiasis 

The high prevalence rates reported for this infection in some European 
countries suggest that, as for amoebiasis, suitable population groups should be 
surveyed and monitored at regular intervals. Stool examination is the only 
reliable method currently available for this purpose. Treatment should be 
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arranged for vulnerable groups. The high prevalence encountered through
out Europe suggests that it is necessary to regard with caution, if not scep
ticism, reports of outbreaks of the infection resulting from exposure of 
travellers in specific towns. Before valid conclusions can be drawn, prevalence 
rates among the travellers before and after visits to such places should be 
compared. 

5.3.3 Geohelminth infections 

The control of faecal disposal is of particular importance in preventing 
transmission of geohelminths. Attention should be paid to camping sites 
especially on international routes crossing Europe to and from the Near and 
Far East. The employment of untreated human faeces (nightsoil) as fertilizer 
in certain countries is apparently associated with the transmission, in particu
lar, of hookworm infection. Halting of this practice and treatment of infected 
individuals are major requirements. Toxocariasis, which is becoming increas
ingly important in cities in Europe and elsewhere, can be controlled by a 
combination of stricter supervision of domestic dogs in public parks and play 
areas, and regular treatment of dogs. 

5.4 Schistosomiasis 

Apart from the detection and treatment of human cases of schistosomiasis, 
potential areas of transmission should be monitored by conducting surveys 
for snail intermediate hosts, examining cattle for the presence of S. bovis, and 
recording cases of cercarial dermatitis which is a good indicator of the pres
ence of schistosomal species of nonhuman origin, including S. bovis. 

The action to be taken in proven foci of transmission includes use of ap
propriate molluscicides, active detection of human cases, and mass chemo
therapy of infected populations. 

5.5 Other parasitoses 

5.5.1 Cestode infections 

The investigation and localization of sources of T. solium, and meat 
inspection to avoid the consumption of infected pork, are of major im
portance in controlling this uncommon infection. In the case of T. saginata 
active campaigns to detect and treat infected humans, accompanied by 
stringent meat inspection, have led to major reductions in :he incidence of 
the infection in the USSR and elsewhere. D. latwn control requires careful 
attention to the disposal of se\Yage effluents into freshwater lakes and rivers 
in endemic areas. 
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5.5.2 Trichinellosis 

An important measure for surveillance and control of trichinellosis is 
the epidemiological follow-up of every case of human infection in order to 
ensure the destruction of possible residual stocks of contaminated meat. 
Work is also required in investigating the prevalence of infection in unusual 
animal hosts, as in the case of infection imported to Italy in horse carcases. 

5.5.3 Ectoparasitic arthropods 

Routine examination of low-cost overland travellers is urged as well as 
treatment of any found infected. Other highly vulnerable groups are school
children, especially those in institutions, and persons in psychiatric hospitals. 
Pediculosis is also increasing in susceptible sectors of the population. Both 
infections can be reduced by health education and improved standards of 
personal hygiene. 
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6. ORGANIZATION AND TRAINING 

Throughout the deliberations of the Working Group two facts repeated
ly demanded attention. The first was the lack of an adequate service for 
the surveillance and containment of communicable parasitic diseases in 
many of the countries of the European Region. The second was the great 
shortage of trained staff, including graduate parasitologists, entomologists, 
epidemiologists and appropriate technical supporting personnel. Malaria 
eradication teams have been allowed to run down in a number of countries 
and the staff have either changed their positions, left government service or 
retired in recent years. Consequently there is today a grave shortage of such 
staff, especially in some of the Mediterranean countries that are at greatest 
risk. The experience in Portugal highlights the urgency of reorganizing and 
staffing adequate services elsewhere. During the massive repatriation of 
Portuguese nationals from Africa in 1974 and 1975 it was estimated, for 
example, that over 14 000 cases of S. haematobium and 17 000 of S. man
soni infection entered the country, yet no new foci of infection were es
tablished in spite of the existence of suitable snail hosts in certain areas. 
Similarly over 23 000 cases of malaria were imported between 1969 and 
1975. Here the awareness of the individuals concerned played an impor
tant role, since most repatriates protected or cured themselves with anti
malarial medication. This factor and the continuing efficiency of the malaria 
control personnel prevented the re-establishment of the disease in areas where 
potential anopheline vectors were abundant. In this respect it was emphasized 
that undue reliance should not be placed on reports suggesting that some of 
the European Anopheles vectors are not susceptible to exotic strains of P. 
falciparum or P. vivax. 

6.1 Organization 

While malaria remains the major threat in the receptive countries of the 
European Region, a service for surveillance and control of parasitic diseases 
should provide for measures to deal with the whole spectrum of parasitoses 
and, indeed, may need to be even broader in its scope so as to include other 
communicable diseases, depending upon the size and possibilities of the coun
try. The main requirements for such a service are as follows: 

(1) the service should be integrated into the existing health structure, in 
association with a government department, a specialized institute or 
a university department; 

(2) continuity of the organization must be ensured, with established 
posts and financial security; 
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(3) career positions must be created where they do not already exist, 
being either governmental or attached to institutes or universities; 

( 4) training of personnel must be assured at the level of both graduates 
and auxiliaries; 

(5) institutions should be strengthened by ensuring that suitable existing 
establishments are maintained and not allowed to run down, by re
structuring existing establishments that have been allowed to run 
down, and by creating establishments where none exist. 

With regard to the type of organization it is noted that in theory the 
degree of specialization should increase from the periphery to the centre, 
with the peripheral units being multipurpose units responsible for general 
communicable disease control, and the central and regional units having the 
more specialized laboratories and personnel. The whole organization should 
of course be tailor-made to suit the needs and possibilities ofeach country. 
Some of the functions and characteristics of each unit and post are as follows. 

Central unit (Epidemiology of vector borne diseases unit) 

Staff categories include: 

(a) Epidemiologist 

- to investigate malaria and other parasitic diseases; 

- to organize monitoring systems, surveillance measures, control measures, field 
research; 

(b) Parasitologist 

- to supervise the central and regional reference laboratories; 

- to organize and direct the collection of material; 

- to analyse data; 

- to advise and collaborate with the epidemiologist; 

(c) Entomologist 

- to plan research and help evaluate data; 

- to direct training of entomologists and technicians; 

-- to organize monitoring of insecticide susceptibility of vectors; 

- to investigate and monitor vector biology; 

- to contribute to the organization of contrql operations including cost estima-
tions; 

- to participate in surveillance; 

- to participate in evaluation of control work; 
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(d) Sanitary engineer 

- to apply special knowledge of problems of water- and soilborne parasitic diseases; 

- to deal with ecological problems associated with the presence of parasites and 
their control; 

- to supervise control operations such as insecticide spraying; 

(e) Administrator 

- to ensure rmancial control; 

- to supervise the administration of the unit; 

- to organize the collection of material; 

- to organize refresher courses; 

- to assist in analysis of epidemiological data; 

- to maintain liaison with and inform authorities; 

if) Supporting technical staff 

Regional unit(s) (Laboratory for communicable diseases unit) 

Staff should be essentially of the same type and levels as staff of the central unit. 

Units may be integrated into specialized institutes or universities. 

Responsibilities include direction of peripheral units. 

Peripheral units (Vector control units) 

Peripheral units must be tailored to the local health infrastructure. 

Units are multipurpose and responsible for: 

- specialized control measures against diseases such as malaria, schistosomiasis, 
leishmaniasis; 

- surveillance measures including examination of blood films; capture and identi
fication of vectors; collection of basic field data; provision of information to the 
public. 

Staff of central and peripheral units should include technicians trained in 
parasitology and entomology, mechanics, drivers, etc. 

At each level of the organization, close contact must be maintained with 
other relevant services such as the veterinary department; the agricultural 
department, especially as regards pest control measures; the department of 
tourism; primary health care units and hospitals; research laboratories in spe
cialized institutes and university departments. Each unit head should be re
sponsible for training of subordinate staff, and for refresher and further 
training courses. 

The head of the organization should be responsible directly, or through 
appropriate government channels, for liaison with national and international 
bodies (such as WHO) concerning the exchange of information on com
municable parasitic diseases. 
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6.2 Training 

There are two aspects of training: information of the public, and tech
nical training of staff. 

6.2.1 Information of the public 

Information on parasitic diseases should be an integral part of health 
education in schools and, where relevant, be included in the teaching of 
general biology, if possible from primary school level. 

Information should be included in adult education programmes. 
Information should be made more readily available to travellers leaving 

or entering the country. Legislation may be required in.relation to informa
tion provided by travel agents. 

6.2.2 Technical training of staff 

The training curricula of the relevant professions should provide for more 
information on parasitic diseases and the examinations should include ques
tions on parasitoses. The staff concerned include physicians, veterinarians, 
nurses, laboratory technicians, midwives, biologists, microbiologists, and sani
tary and civil engineers. 

Registration of such staff should be subject to a knowledge of parasitic 
diseases relevant to the country in which they w:ill work. 

Specialized technical training is required in fields such as entomology, 
parasitology, malariology, sanitary engineering and disease control. The 
means by which the training can be ensured are as follows. 
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Strengthening of institutions. Numerous specialized institutes and 
university departments are already functioningin the European Region. 
Some may need to establish closer liaison with neighbouring or distant 
countries in order to include an element of field training in their courses. 
Even the older established schools and institutes of tropical medicine re
quire considerable financial support, since their facilities are currently 
overstretched by the heavy demand for services. Smaller and newer in
stitutes in other countries require strengthening through national and in
ternational funds. In some countries new centres should be established. 

Award of fellowships. Several progranunes already exist to provide 
suitable training and exchange fellowships, and to support specialized 
courses for different disciplines and levels of trainees. These may need to 
be reinforced by WHO and national authorities. 

Provision of research grants with training components. In the pro
vision of grants for specific research emphasis should, where possible, be 
laid on the need for research workers from less favoured countries to 



receive training of potential value to their home institutes and relevance 
to the health problems of their countries_, rather than training for research 
on esoteric problems of less immediate importance for the surveillance 
and control of major parasitic diseases. 

Supply of teaching aids and specimens. An example of such sup
port is the current preparation of a series of microfiches illustrating 
important parasitic diseases and their control, through WHO's research 
arid training programmes in tropical and parasitic diseases. 

Each specialist should be responsible for in-service training of the lower 
echelons of staff, and for the provision of courses to keep them informed 
about changes in local epidemiological situations and the control measures 
that are in operation or required. 

More information is required on what each government requires and 
what training facilities already exist. The collectiGm of such data could be 
coordinated by WHO and, possibly, the Council of European Schools and In
stitutes of Tropical Medicine and Hygiene of Europe. 
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7. RESEARCH REQUIREMENTS AND PRIORITIES 

These were considered by the Working Group, and matters on which 
it was felt research was required in relation to the surveillance and con
trol of parasitic diseases were pinpointed. The most urgent problems jus
tifying priority attention are mentioned in section 8. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

8.1 Conclusions 

(1) The general massive increase in travel by land and air, and in particu
lar the movement of workers within and between countries and even con
tinents, carries with it an unprecedented risk of the translocation of com
municable parasitic infections of all kinds. 

(2) The importance of this situation for an individual country depends 
on its inherent receptivity to the transmission of a particular disease, which is 
governed by a variety of factors relating to parasites, hosts and the environ
ment. 

(3) Medical geography as well as a clinical and parasitological approach 
is needed to determine the transmission potential of a parasitic disease, and 
hence the risk factor for a particular area. 

( 4) Accurate epidemiological information is available on malaria, but on 
few other parasitic infections. The European scene is dominated by the cur
rent explosive epidemic of vivax malaria in the ~ukurova/Hatay region of 
Turkey where the annual parasite incidence rose from 0.002 to about 30 per 
thousand between 1968 and 1977, giving a total of more than 115 000 cases 
in 1977. 

(5) Mass seasonal migration of workers and broad-spectrum resistance 
of anopheline vectors to insecticides used for agriculture are major contri
buting factors in the Turkish epidemic. 

(6) Imported malaria is also increasing in most European countries, with 
infected travellers arriving from Africa, Asia and elsewhere. Importation of 
malaria into highly receptive areas is a serious hazard. Procedures are des
scribed by which the risk can be assessed in terms of an area's malariogenic 
potential. 

(7) Leishmaniasis is returning to a number of areas in Europe in which 
residual insecticide spraying of dwellings has been interrupted. Zoonotic 
cutaneous leishmaniasis in newly developing areas of the USSR is an im
portant public health hazard. 

(8) Accurate data are lacking on the true incidence of other protozoal 
diseases such as those caused by Entamoeba histolytica and Giardia Iamblia, 
both of which are reported, particularly in travellers. 

(9) There are no reliable data in most countries on the prevalence or 
incidence of helminthic infections. 
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(10) Schistosomiasis is of limited importance in the European Region, 
except in Algeria and Morocco where greater irrigation may be followed by 
an increase in transmission of S. haematobium. The receptivity of a country 
to schistosomiasis can be assessed with the aid of such indicators as the 
presence of S. bovis and cercaria! dermadtis. 

(11) The stratification of countries for the risk of transmission of a para
sitic disease demands knowledge of the factors relating to receptivity and to 
vulnerability. Data required to make this analysis are available for malaria, 
and to some degree for leishmaniasis and schistosomiasis. Only the crudest 
estimates can, however, be made for other parasitic infections. 

(12) Appropriate surveillance and control measures can be planned for 
each stratum. Guidelines are proposed for malaria, and suggestions made for 
some other parasitoses. 

(13) There is a serious shortage of quiilified staff to man the services 
required to conduct surveillance and control operations in most countries 
of the Region. Inadequate appreciation of the importance of parasitic diseases 
by governments and a dearth of career posts contribute to this shortage. 

(14) Suggestions are made regarding the organization needed to tackle the 
problems posed by parasitic diseases. 

(15) An extensive training programme is required not only to produce 
technical staff of all levels but al.so to educate the community in the hazards 
of parasitic infection. 

(16) An expanded fellowship programme and specially designed, inter
nationally supported courses could contribute to the training of additional 
staff. This is a matter of great urgency in countries with high malariogenic 
potential. 

8.2 Specific recommendations 

8.2.1 Malaria 

(1) Further field studies should be carried out in Turkey to determine 
the best methods for a multipronged attack on malaria transmission. 

(2) The relapse pattern of vivax malaria strains in Turkey should be 
investigated. 

(3) The optimum radical curative regimen for vivax malaria should be 
determined in view of the existence of many individuals in the Region with 
G6PD deficiency. 
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( 4) Further studies using biochemical taxonomic techniques should be 
made on the closely related anopheline vectors of the Anopheles sacharovi
claviger group in Europe. More research is also needed on their bionomics in 
different areas. 

(5) The distribution, abundance and vectorial capacity of potential 
malaria vectors should be further examined in formerly malarious countries, 
with particular reference to their susceptibility to exotic strains of Plasmodium. 
Safeguards must be established to avoid the accidental introduction of such 
strains in receptive areas. 

(6) Baseline data on the susceptibility of malaria vectors to insecticides 
must be kept up to date in case there is a renewal of malaria transmission. 
The sensitivity of vectors to insecticides should be regularly monitored. 

(7) Field studies should be intensified to assess the risk of introduction 
and spread of known malaria vectors from neighbouring or distant areas, with 
special attention to the vicinity of international airports and such major trunk 
routes as the Trans..Sahara road. 

(8) In view of the threat posed by the spread of chloroquine-resistant 
strains of P. falciparum, every attempt should be made to apply the available 
techniques for determining the level of sensitivity of the parasites in vitro to 
this and other drugs when cases of P. falciparum infection are detected. 

(9) It is essential to strengthen reference institutions in endemic and 
high-risk countries in order to carry out monitoring and field research. Re
gional and national laboratories should be established or reinforced. Such 
laboratories should be involved in the development and evaluation of con
trol strategies in endemic areas, and be able to assist in the training of per
sonnel. 

(10) As a general principle surveillance in countries with a medium or 
high malariogenic potential must be intensified in order to detect and elimin
ate any focal transmission arising from introduced malaria cases, or from re
lapses among indigenous infections. 

(11) WHO could usefully formulate a continency plan to register ap
propriate specialists and institutions whose services might be called upon in 
the event of an emergency such as the current epidemic of malaria in Turkey. 
Pest control specialists and agencies normally employed in agricultural pro
jects might be available, for instance, to take insecticide measures against 
disease vectors long before the necessary facilities and personnel could be 
mobilized through normal government or international channels. 

(12) WHO should ensure continuing production and dissemination of 
information required for health education and training on the control of vec
torborne diseases. 
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(13) WHO should pursue, through channels including its research and 
training programmes in tropical and parasitic diseases, the search for new anti
malarial drugs and vaccines, and assist in their evaluation through its network 
of collaborating centres and field projects. There is a particularly urgent need 
for a radical curative agent for vivax malaria that can safely be used in in
dividuals with G6PD deficiency. 

8.2.2 Leishmaniasis 

(1) Further research is required to identify the ecological factors gov
erning the distribution and abundance of phlebotomine vectors of cutaneous 
and visceral leishmaniasis, and the biology of the insects. 

(2) An accurate taxonomic determination of the Leishmania found to be 
associated with infections in man, animals and vectors must be made for cor
rect epidemiological deductions. Whenever possible, isolates should be grown 
in an appropriate culture medium and sent to the WHO collaborating centre 
at the Liverpool School of Tropical Medicine, or elsewhere, for this purpose. 

(3) The search for animal reservoirs of zoonotic cutaneous and visceral 
leishmaniasis should be intensified. The reservoir of urban L. minor also 
remains to be determined. 

(4) Serology including the ELISA (enzyme-linked immunosorbent 
assay) and immunofluorescent techniques, and skin testing of human popula
tions, should be employed to determine the prevalence of leishmaniasis and 
the possible importance of cryptic infections in man. 

(5) The techniques of medical geography and landscape epidemiology are 
of particular value in determining the potential distribution of leishmaniasis 
in a given area, in a manner similar to that described for malaria. 

(6) New drugs are needed' for the treatment of man and of dogs infected 
with Leishmania, as existing drugs are both toxic and difficult to administer 
because of the prolonged courses of treatment required. 

(7) Consideration should be given to improved means of controlling 
transmission from animal reservoirs. 

(8) Infraspecific variation in known and suspectedspecies of Phlebotomus 
and its relation to the vectorial capacity of the sandflies needs further investiga
tion. Genetic and biochemical techniques should be considered in this work. 

8.2.3 Other proto~oal conditions 

( 1} As it is difficult to determine the real public health importance of 
amoebiasis, the obligatory notification of proven cases of amoebic dysentery 
and extraintestinal infection should be considered. This would be of value in 
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the epidemiological follow-up of cases, which is necessary for the planning of 
control strategies. Serology can provide valuable evidence of the incidence of 
invasive amoebiasis, and help to distinguish it from the effects of a possibly 
unimportant carrier state of nonpathogenic cysts. 

(2) Further research is urgently required to evolve improved methods of 
control through treatment of toxoplasmosis, especially in the newborn, in 
pregnant women, in cases of acute Toxoplasma infection of the brain and 
meninges, and in subjects receiving immunosuppressive therapy. 

(3) Contamination of vegetables and other foods by intestinal protozoa 
such as Entamoeba histolytica in the infective stages should be investigated. 

( 4) The possible role of dogs in the transmission of Giardia intestinalis 
needs further definition. 

( 5) The degree to which thermal pollution of water reservoirs and rivers 
increases the risk of infection with pathogenic Acanthamoeba species should 
be investigated. 

8.2.4 Schistosomiasis 

(1) The distribution and population dynamics of all potential schistosome 
vectors in the European Region should be studied and mapped, and their sus
ceptibility to molluscicides determined. These investigations should include a 
study of the suitability of potential breeding sites for exotic molluscan hosts 
that might accidentally be introduced from neighbouring countries. 

(2) In view of the infraspecific differences that exist in Bulinus truncatus 
and the variable susceptibility of these snails to Schistosoma haematobium, 
further studies using biochemical taxonomic, seriological and genetic tech
niques should be carried out in order to clarify the epidemiological significance 
and vectorial capacity of the molluscs. Such studies must take into account 
variations between strains of S. haematobium and S. mansoni in different 
parts of the world. 

(3) Further use should be made of the presence of S. bovis in domestic 
livestock and cercarial dermatitis in man as indicators of the presence of 
potential snail intermediate hosts of S. haematobium and hence the receptiv
ity of an area to the infection. 

(4) The molluscan population of newly irrigated areas should be moni
tored in order to determine the potential danger of extending the distribution 
of schistosomiasis in the areas, and to plan appropriate control and evaluation 
strategies. 

(5) Relevant reference centres in the Region should be strengthened to 
collaborate in the investigations outlined above and to provide expertise in 
training courses for those engaged in schistosomiasis control. 

79 



8.2.5 Other helminthiases 

(1) The degree of contamination with eggs of Ascaris lumbricoides and 
other geohelminths in camping sites in Europe, particularly those on inter
national routes that are not provided with adequate toilet facilities, should be 
investigated. 

(2) Surveys to determine the prevalence of toxocariasis in dogs and the 
incidence of visceral larva migrans in man should be extended. The level of 
soil contamination should be assessed in various ecological situations, with 
special reference to those which most expose infants and children to risk of 
infection. 

(3) Serological techniques such as ELISA should be improved and stan
dardized to facilitate diagnosis of infection with Toxocara and other nema
todes. Such techniques are also required for the diagnosis ofcestode and cer
tain trematode infections. 

(4) There is a need to standardize the techniques for detecting infection 
with the cysticerci of T. solium in pigs, including serological techniques such 
as the ELISAtest. 

(5) Research is needed on infraspecific variability in certain helminth 
species such as Echinococcus granulosus and. Trichinella, in view of the epi
demiological importance of the variations and the need to establish appropri
ate control strategies where these do not yet exist. Modern biochemical taxo
nomic and in vitro techniques should be exploited for this purpose. 

( 6) The degree of involvement and epidemiological significance of animals 
as reservoirs for such parasites as Trichinella spiralis and pseudospiralis, Echi
nococcus multilocularis and Strongyloides should be further investigated. 

(7) The procedures used for determining contamination of the environ
ment and food by parasites infectious to man should be critically evaluated 
with a view to updating them and thereby improving the efficiency of the 
prevention and control strategies. 

8.2.6 Ectoparasite infections 

In view of the increase in scabies in the European Region and elsewhere, 
work is required in improving diagnostic teclmiques and evaluating serologi
cal procedures so as to facilitate epidemiological investigation and the elabora
tion of control measures. 

8.3 General recom~endations 

( 1) Increasing use should be made of modern serological diagnostic 
procedures such as the ELISA test to measure prevalence, which must be 
clearly distinguished from incidence for this purpose. 
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(2) Priority should be given to informing the authorities in malaria en
demic areas about the nature of malaria infections originating in those areas 
but detected elsewhere, so that appropriate measures can be taken without 
delay, as in the case of P. falciparnm infection contracted in Turkey but re
ported from the Federal Republic of Germany. 

(3) The techniques of medical geography and landscape epidemiology, 
as developed especially by epidemiologists in the USSR, should be more 
widely applied in order to stratify for the risk of various parasitic diseases, 
and hence to develop control, evaluation and surveillance programmes on a 
more rational basis. a Priority should be given to those infections that are con
sidered in the light of existing knowledge to be of greatest public health im
portance. The publication of updated maps based on recent studies would be 
invaluable. 

( 4) As noted above with reference to individual parasitoses, it is essen
tial to modernize and standardize the diagnostic methods used in surveys of 
the prevalence of parasitic infection and the incidence of parasitic disease. 
Surveys must be made using adequate sample sizes based on appropriate 
statistical techniques and parameters, and they must be repeated at appro
priate intervals in order to monitor changes in the ecology of the parasite and 
host and in risk of infection. 

( 5) Since many parasitoses affecting man are in fact zoonotic in nature, 
closer collaboration should be established between medical and veterinary 
authorities at international and national levels, and in government and aca
demic institutions. 

{6) In order to monitor and control the transport of parasites from 
country to country by travellers, the USSR and Poland have established a 
system for medical supervision of all individuals going to and coming from 
high-risk countries, particularly those in the tropics and subtropics. It is rec
ommended that other health authorities in the European Region should 
consider the feasibility of adopting a similar system. 

(7) Physicians generally should be alerted to the hazards for individuals 
harbouring parasites including Toxoplasma, Strongyloides,Pneumocystis and 
others, among which species like Babesia and Sarcocystis may remain cryptic 
in normal people, when such individuals are exposed to immunosuppressive 
procedures for any reason. In such circumstances otherwise relatively harm
less infections may become highly pathogenic. It is believed, for instance, 
that parasitic infections seen in hospitals for the mentally defective may be 
related to a depressed immunological state in such conditions as mongolism. 

a A bibliography on tltis subject is attached as Annex V. 
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(8) Immediate steps should be taken to provide training courses and 
fellowships for graduate staff and technicians at established educational centres 
in the Region. Other centres that are no longer fully operative but are still 
viable should be strengthened, .especially those in countries with the greatest 
risk of the extension or establishment of parasitic diseases. 

(9) Since a major difficulty in the identification of parasitic infections 
in patients in many countries of the Region is lack of training among the 
members of the medical profession, it is recommended that the Council of 
Europe and other responsible bodies should insist that compulsory questions 
on parasitic diseases be included in final medical examinations before registra
tion. This would help to ensure that adequate teaching was given to under
graduates, nurses, technicians and others involved in community health. 

(10) WHO Member States should be advised to consider the inclusion of 
all parasitic diseases in their lists of notifiable diseases. 

(11) WHO could provide gilidance on and possibly coordinate the stan
dardization of diagnostiC procedures and methods of data collection and 
analysis. 

(12) Member States should inform WHO regularly about the epidemio
logical status of all parasitic diseases. This information should be analysed and 
disseminated through the WHO media. 

(13) WHO could consider the promotion and coordination of an "Inter
national Year for Medical Geography of Parasitic Diseases". Its main objective 
would be to encourage the careful collection and statistical evaluation of in
formation on the distribution, extent and socioeconomic impact of parasitic 
diseases in the world, in order to provide a sound basis on which to plan 
effective control measures. A variety of different strategies should be planned 
in keeping with the variable means at the disposal of the governments of the 
afflicted countries, and encouragement be given to the use of methods that 
would inflict the least harm on the environment. The proposal might be 
introduced at the next international congress of geography in Tokyo in 
1980. Periodical regional meetings should then be convened to permit ex
change of recent information and experience by parasitologists from the 
endemic countries on the diagnostic and control methods currently being 
employed and on the status.of the various parasitoses. 

(14) Since there are numerous university departments already involved 
in the teaching of parasitology and entomology, other than those of the 
specialized institutes for these disciplines, closer collaboration of all con
cerned should be encouraged through the provision of national and inter
national funds for joint teaching and research programmes. 
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General 

Annex I 

QUESTIONNAIRE TO BE USED FOR ESTIMATING 
MALARIOGENIC POTENTIAL 

Name of the area ...... . Geographical defmition of the area ...... . 

Population of the area 

Map of the area 
(to be attached) 

Surface of the area ......... km2 

Information on the area 

(1) Situation prior to control measures 

(a) Season of transmission (months) 

(b) Vectors -list and bionomics 

(c) Endemicity levels based on spleen or parasite rates (specify years of 
survey) 

(d) Malaria morbidity rates per 1000 population (specify years to which 
they refer) · 
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(e) Relative prevalence of malaria in relation to other diseases, per year 
and per reporting institution 

(f) Main malaria parasite found and parasite formula 

(g) Special climatic or other features which were in the past responsible 
for malaria exacerbation or epidemics 

(2) Situation during application of control measures 

List all the technical and operational problems encountered, if any 
(vector behaviour and susceptibility to insecticide, human ecology, etc.) 

Duration of control measures and/or phases 

Judgment as to whether malaria was responsive or refractory to control 
measures 

(3) Present situation 

Environmental modifications such as development and irrigation schemes, 
changes in the ecology of man and vectors, and judgment as to whether those 
changes have had an impact (favourable or unfavourable) on the epidemio
logical situation existing prior to or during control measures 
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Importation of malaria cases into the area - this information could be 
based on the data collected during the last part of the control measures. The 
current malaria situation in neighbouring areas or countries and the move
ment of population will permit a judgment as to the present and expected 
status regarding the vulnerability of the area to malaria. 
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Annex 11 

PORTUGAL- STRATIFICATION ACCORDING TO 
MALARIOGENIC POTENTIAL 

Professor F.J.C. Camboumac 

I. Criteria for receptivity 

(a) History 

The situation regarding spleen and parasite rates can be summarized as 
follows: 

north coastal region, north and south continental region, basins of the 
rivers Douro, Mondego and Guadiana, highland part of the Tagus river: 
Spleen rates of 10-25%, with marked dominance of P. vivax over 
P. falciparnm; 

central coastal region, lowland part of the Tagus river basin: 
Spleen rates of 25-50%, with almost equal percentages of P. vivax 
and P. falciparnm; 

south coastal region, basins of the rivers Sado and Mira: 
Spleen rates of 50-80%, with dominance of P. vivax or P. falciparnm 
in alternate periods of about 5 years. 

In all the above regions 5-7% of malaria cases were due toP. malariae. 
Figure 1 shows the malariogenic potential of different regions in the country. 

The duration of transmission period is 4 months in the north (May - Oc
tober) and 5 months in the central and coastal regions (end of April to mid 
October). The number of people living in malarious areas was estimated at 
2 000 000, i.e., about 1/3 of the population of the country. Shortcomings in 
the socioeconomic conditions of itinerant labourers was an important factor. 
They became infected sometimes in a proportion of 80-90% and were 
spreading the disease to other parts of the country. Practical eradication was 
achieved in 1961. WHO certification was given in 1974. 

(b) Vectorial capacity 

A. maculipennis (typicus), A. claviger and A. plumbeus are occasionally 
found in small areas. A. maculipennis ( atroparvus) is found all over the country 
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Fig. 1. Portugal - Stratification according to malariogenic potential 
(subject to fluctuation) 
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Note: Increasing production of rice in the south may increase the risk. 

up to 1 800m of altitude. It breeds mainly in fresh water of rice fields, ditches 
and pools with green vegetation. It bites indoors and rests indoors, in human 
houses and especially in animal shelters. It bites outdoors but only in zones 
close to daytime resting places. There is a close relationship between rice 
cultivation, high density of A. ( atroparvusj and high incidence of malaria. 
Each hectare of irrigated rice fields can produce about 20 000 anophelines per 
day during the months of May to July. From August, pupae are rarely found 
in natural breeding places. The peak of the anopheline density is in June/July 
or July/ August. In coastal areas, it readily transmits malaria when its density 
is high. In continental regions with low relative humidity and high tempera
ture it may become a vector even when its density is low. Susceptibility tests 
carried out with A. (atroparous) since 1960 have shown development of 
resistance to both DDT and dieldrin: mortality was 13% after 1 hour's con
tact with 4% dieldrin papers, and 19% and 65% respectively after 1 and 
2 hours' exposure to 4% DDT papers. The specimens came from the Aguas 
de Moura area and the tests were carried out in 1973. 

Susceptibility to malathion until now has been normal. 
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(c) Changes occurring since malaria eradication. 

Better living conditions sometimes brought an increase of population, 
except in areas where migration to foreign countries or to urban centres 
took place; migration decreased due to reduction of rice cultivation, use of 
modem agricultural methods and application of herbicides. 

Vector denisity fell due to the decrease in the area of rice cultivation 
and use of Gambusia in rice fields. The area of rice fields is now tending to 
increase again in large zones. 

(d) Season of transmission. 

See above. 

(e) Stability ofmalaria. 

There is frequent man-biting when the density of A. (atroparvus) is high 
or when relative humidity is low during the summer. The lifetime of A. 
(atroparvus) during the transmission season isl.-2 months. 

11. Criteria vulnerability 

Health awareness of community (self-protection) is an important factor. 
Great cooperation was given by the community in the past since a high per
centage of inhabitants knew how malaria transmission could take place. Now
adays, after the eradication, those under 25 years of age know that there was 
formerly a disease called malaria (sezoes). Persons returning from Africa are 
well aware of malaria transmission and take antimalaria drugs for prophylaxis 
after arrival.or in case of fever. 
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Annex Ill 

USSR - STRATIFICATION ACCORDING TO 
MALARIOGENIC POTENTIAL 

Professor A.J. Lysenko 
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Annex IV 

YUGOSLAVIA - STRATIFICATION ACCORDING TO 
MALARIOGENIC POTENTIAL 

Professor B. Richter 

1. DEGREE OF RISK 

1.1 Vulnerability 

Malaria was eradicated in Yugoslavia in the early 1960s. The last indig
enous case was reported in 1964, and eradication of the disease was con
firmed by WHO in 1975. 

Since 1964 only imported and, very rarely, induced cases have been 
recorded. The induced cases were due to Plasmodium malariae except one 
due toP. falciparum in a blood donor from an African country. The imported 
cases are mainly encountered among: 

- sailors coming from West African harbours; 

specialized workers and technical personnel working in tropical and 
subtropical countries under bilateral agreements; 

students coming from subtropical and tropical countries to Yugoslavia 
for undergraduate and postgraduate education; 

- Yugoslav and foreign diplomats, consular personnel and other rep
resentatives. 

The average number of imported cases per year has been 12-37 during 
the last 5 years in spite of large numbers of travellers coming to Yugoslavia 
from malarious countries. Seven international airports receive and dispatch 
about 2 million international travellers each year. 

Yugoslavia is a country with well-developed local and international 
tourism. Many tourists from abroad visit the country and the annual income 
from tourism is around US$ 1000 million. Some 113 000 ships call at Yugoslav 
harbours from all parts of the world, and from the epidemiological standpoint 
it can be said that the country is vulnerable to malaria and other infectious 
diseases. 
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1.2 Receptivity 

The receptivity of the country to malaria is low. Before the eradication 
programme started, malaria was of an unstable, endemoepidemic nature. The 
main vectors were the members of the Anopheles maculipennis group (typicus, 
messeae and atroparvus ), A. labranchiae and Anopheles sacharovi in the south 
and Anopheles superpictus in the arid areas. Man-vector contact was high in 
Macedonia, Herzegovina and Dalmatia while in the rest of the country an im
portant reservoir of cattle and sheep formed a "zoo barrier" which lessened 
this contact. Thus the endemicity of malaria in Yugoslavia between the two 
World Wars could be summarized as follows: 

- Pannonian zone (valleys of the rivers Sava, Drava and Danube) 
spleen rates: 6-12% and, rarely, 30-44%; 
parasite formula: P. vivax 74-94%, P. falciparum 5-25%, P. ma
lariae about 1 %; 
vectors: zoophilic varieties of A. maculipennis (typicus, messeae, 
atroparvus); 
transmission season: June-August. 

- Mediterranean zone (Adriatic coast) 
spleen rates: 27.8-73%; 
parasite formula: P. vivax 53.5%, P. falciparum 41.5%, P. malariae 
4.5%, mixed infection 0.5%; 
vectors: A. maculipennis, A. labranchiae, A. sacharovi, A. super
pictus;A. maculipennis (typicus and messeae) (secondary vectors); 
transmission season: May -September. 

- Balkan zone (south-eastern part of the country) 
spleen rates: average 35%, maximum 80-100%; 
parasite formula: P. viviL< 59.5%. P. falcipanun 36.8%, P. malariae 
2.4%, mixed infection 1.3%; 
vectors: A. sacharovi, A. maculipennis (typicus and mess2ae), A. 
superpictus; 
transmission season May -October. 

1.3 Malariogenic potential 

In the light of the above data Yugoslavia may be divided into three strata 
in terms ofmalariogenic potential (see attached map): 

I Pannonian stratum oflow receptivity, medium vulnerability and a 
low (2) malariogenic potential; 
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11 - Mediterranean stratum of high receptivity, medium vulnerability 
and high ( 4) malariogenic potential; 

Ill - Balkan stratum of high receptivity, medium vulnerability and 
high ( 4) malariogenic potential. 

The countries surrounding Yugoslavia are no longer malarious but, 
because of its geographical position and the heavy international traffic 
through airports, harbours and the Europe-Asia highway, the country is 
vulnerable to malaria. Constant watchfulness by the health services is the only 
means of guarantee that the results of an onerous and expensive malaria 
eradication campaign will be maintained. 

2. SURVEILLANCE 

Malaria has been a notifiable disease in Yugoslavia since 1954. Every case 
must be microscopically confirmed and the origin epidemiologically investi
gated. 

Surveillance of malaria and other parasitic diseases is conducted through 
a dense network of health institutions. It can be estimated from the statistics 
that 14% of the rural population receive health care through primary health 
centres, 31% through health centres, 35% through medical centres (hospitals 
with a highly developed health delivery system) and 20% through urban 
facilities including public health institutes. Each year about 50 000 000 
patients are examined by physicians in the different institutions and 4 000 000 
are visited at their homes, giving rates of 245 examinations in institutions and 
18 house visits per 100 habitants per year. The physician/population ratio is 
about 1 : 1 500 (1 : 800 in some areas). Every month some 80 000 blood 
fllm examinations are carried out and no introduced cases of malaria have 
been detected so far. 

The same network of health institutions deals with the other parasitic 
diseases. As two endemic foci of ankylostomiasis have been detected and 
eliminated and the intestinal parasitoses are. decreasing, it is clear that the 
health services are capable of performing the control measures necessary to 
prevent the introduction of malaria and the spread of other parasitic diseases. 
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