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1. Introduction

The importation of malaria from one country inté'another by humah beinés or
mosquitos can be assumed to go on continuously. It occurs also in dountriés'
carrying out malaria eradication programmes. While a country has a great deal of
"its own" malaria, the importation of the disease from other countries is often
ignored. For the time being, all malaria eradication measures are planned without
taking into account the influx of the causative agent from outs;de. Usually also, -
the local malaria is defeated despite the continuing influx‘bfv"othéripébﬁle’s"
malaria. Only in exceptional circumstances, when the extent of importedvmélaria
is very great, can it contribute towards a delay in malaria eradication. One
example is given by the north-western states of Venezuela (Tachira, etc.) where the
eradication 6f local malaria camnot be successfully brought to a conclusion, despie
the most energetic efforts, beéause of a huge influx of seaéonél workers from dis-
tricts with a high incidence of malaria in neighbouring Colombia. Apparently the
delay in the complete eradication of malaria in the southern regions of Tadzhikistan

can also be aamcribed to mosquitos: constantly bringing in the disease from Afghanistan

Discounting such rare cases, the measures carried out in the attack and con-
solidation phases to eradicate local malaria are sufficient to ensure the necessary

interruption in transmission, and cases of 1mp6rted malarla remain epldemiqloglcally
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insignificant. The position changes radically in the maintenance phase, when the
mosquito population is recovering and surveillance operations are reduced to a
minimum, Under these conditions, the continuing influx of imported malaria may

lead to serious consequences.

2. Possible consequences of the importation of malaria

The importation of malaria, depending on the circumstances obtaining during

the maintenance phase, may lead to consequences of three types:
(a) new active malaria foci may arise on a territory previously cleared;

(b) the incoming malaria patients will not become sources of infection but
serious damage may be done to their health because of delay in establishing

the correct diagnosis and giving appropriate treatment;

(e) cases of post-transfusion malaria will occur if an unrecognized parasite

carrier is used as a blood donor.

Obviously the most important consequence is that mentioned under {a). For
that reason, it is important to have some idea of the factors that determine the

different degrees of risk from imported malaria.

3. Factors affecting the risk from imported malaria

It was quite correctly emphasized in the report of the Palermo Conference on
Malaria Eradication (1960) that "in countries where eradication has been secured
as a result of a campaign deliberately organized and carried through, the approach
to the control of immigrants liable to be malaria carpiers should be different from
that in countries where the disease has disappeared without intervention on the

N

part of man'".

However, this proposition must now be made more precise. Allowance must be
made for the fact that in many countries in the first group, essential changes occur
in natural and social conditions in the course of malaria eradigation, which prevent
potential endemicity reaching the level existing before the beginning of the eradiea-n
tion programme. Some of the changes of this nature that have occurred during the
last 10-15 years according to observations in the USSR and in some other countries

are as follows:
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(a) huge districts with large swampy areas of breeding places for malaria
vectors - which were formerly untilled, have been drained, settled and used
for market-gardening, orchards and field crops (USSR, Bulgaria, Albania,

Israel) or turned into holiday areas (Georgian SSR, Bulgaria);

(b) the old ditch systems of irrigation which led to the formation of
numerous bodies of water in which Anopheles could breed have given way to a
new system with a controllied water supply and with no bodies of water left

to stagnate for long (Tadzhik SSR, Uzbek SSR);

(¢) the population from narrow mountain valleys, formerly highly infested
with mosquitos, has moved to the wide valleys, the land in which is used
entirely for crops. The mountain valleys are being transformed into rest
areas, in which protection against mosquito bites is provided by insecticide

spraying (Tadzhik SSR);

(@) over huge areas under cultivation a campaign against plant pests is
beiﬁg waged with the help of insecticides that also destroy mosquito larvae

in their breeding places and adult mosquitos resting upon vegetation (USSR);

(e) many collective and State farms regularly and extensiveiy spray premises
in their areas with insecticides with a view to controlling ticks or various

blood-sucking'Diptera (USSR);

(f) the health authorities are continuing to spray premises with insecticides
in former malarious areas with a view to controlling leishmaniasis (Turkmenia,
Uzbekistan), tick-borne spirochaetosis (Uzbekistan, Tadzhikistan) and Chagas'

disease (Venezuela).

All these measures, and others like them, have a tremendous, though indirect,
effect, on the Anopheles population. Cases in which the mosquito: population can
swiftly recover to its initial level after cessation of antimalarial spraying have

become, according to Soviet observations, the exception rather than the rule.

W

In many former malarious areas, important changes in the medical services
available to the inhabitants, the number of domestic animals kept by the population,
improvements in housing conditions and in the level of health consciousness of the

population, etc. occur simultaneously with the eradication of malaria.
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All this taken together has a considerable effect on the conditions in which
imported malaria can establish itself. In districts with an initially high endemic
level but in which substantial changes have occurred in natural and social conditions,
the chances of imported malaria becoming established are no greater than in districts
where the endemic level was formerly low but in which no essential changes have

occurred during malaria eradication.

Consequently, the risk of the re-establishment of imported malaria must be
assessed primarily according to the place to which the parasite is imported, i.e.
according to the past endemic level and the nature and extent of changes that have

occurred in the course, and after completion, of malaria eradication in each

locality.

A second group of factors depends on the place from which malaria is imported.
It 1s hardly possible to equate the importation of malaria from countries situated
in the same zoogeographical region as the "importer" country and its introduction from
some other zoogeographical region. It is quite probable that in countries, such ]
as the European-Siberian Palaearctic sub-region, the introduction of malaria para-
sites from countries in the Mediterranean sub-region is more dangerous than from
African countries belonging to the Ethiopian region. It seems probable that the

marked predominance in the Ethiopian region of Plasmodium falciparum over Plasmodium

vivax and the low rate of infectivity of Palaearctic mosquitos with tropical strains

of Plasmodium falciparum should diminish the risk of malaria imported from the

countries of tropical Africa becoming established in Europe.

Of course, it is Jjust as important also to find out what measures of malaria

control are being carried out in the country or zone from which malaria has been

introduced.

A third group of factors depends on by whom and how malaria is imported. It -
has already been indicated (Swellengrebel, 1960; Costa, 1960; Gramiccia, 1962;
Panos, 1962; Sautet, 1962) that the probability of a parasite carrier being
present differs among different groups of incomiﬁg people. It seems to us that
persons entering the country should also be considered in relation to the probability
of the parasite carrier becoming a source of infection, which would depend on the
conditions in which he lives after his arrival. Table‘l and 2 summarize some of

the data accumulated in the Soviet Union.
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Finaliy thgldéﬁéé;?gfvgéléfiglgg}ﬁg imﬁéf%ed infb déuﬂt}ies Whefe“the disease
is séasonal will to a certain degree, depend also on when the possible parasite
carriers arrived (during the possible transmission season or outside it). Thus
in assessing the risk of malaria being imported and devising methods of preventing
its consequences, a country must take fully into account whence, whither, by whom,

how and when importation of malaria occurred.

L, Preventive measures

It will probably be useful to distinguish between measures fo prevent the
importation of malaria and measures to prevent consequences arising from importation
that has certainly or probably taken place. In additior, a distinction should be
drawn between measures affecting nationals of the country concerned returning from

Jjourneys abroad and foreigners, as indicated .in Table 3.

The overwhelming majority of the necessary measures can be taken by each
country separately, without international agreement. The only thing that should
possibly be made clear in the International Sanitary Regulations is the position
in regard to the compulsory nature of investigation for malaria and, if necessary,
the subjection to chemoprophylaxis or radical treatment of all persons arriving
from countries where malaria is endemic and proceeding ﬁo rural areas of the country

concerned in which there is a high level of potential endemicity.

Of course, a list of localities in each country belonging to the category of
areas with a potentially high level of endemic malaria should be notified through
WHO to other countries and brought to the notice of persons travelling to these
localities. The suggestion made by Gramiccia (1962) that a list of countries and
districts where malaria transmission is still taking place should be published

periodically is also to be welcomed.

Conclusions

1. Measures aimed at preventing the introduction of malaria from abroad or
preventing its consequences will differ not only between countries where malaria
disappeared spontaneously and those where it was eradicated by planned efforts but

also between countries and areas in which substantial changes in natural and social
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conditions have taken place in the course of malaria eradication, changes that
have reduced the potential endemic level to a minimum, and areas in which such
changes"have not taken place and potential endemicity tends to return to its
initial level.

2. The importation of malaria into a territory where it was formerly eradicated
may have three consequences: (a) the establishment of an active focus; (b) damage
to the health of the malaria patients from abroad; and (c) the occurrence of cases

of post-transfusion malaria (induced malaria).

2. In assessing the danger of importation of malaria and devising measures to
avert its consequences, the malariologist should make a thorough analysis of

whither, whence, by whom, how and when importation took place.

4. The carrying out of measures to prevent the importation of malaria parasites
and its consequences does not require international agreement. It is desirable
that every country interested in the prevention of the importation of malaria
should inform other countries through WHO of areas where the anopheline population
has largely recovered, the entry into which of foreigners who are potential
parasite carriers may make it necessary to examine them for malaria and to prescribe

chemoprophylaxis or radical treatment. i e S
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TABLE 1. THE IMPORTATION OF MALARIA PARASITES:

ROUTES AND DANGERS OF IMPORTATION BY HUMAN BEINGS

Incoming persons or groups

| Probability of para-

site carriers being
present among the

.l group concerned -

Probability of the
parasite carrier
becoming a source of

Jinfegtion after arrival

A, Citizens of the country con-
cerned who have visited an-~
other country in which
malaria is endemic

1. Those who have lived for a long
period in a foreign countrys

(a) mainly in large cities
(diplomats, university teachers,

students and others)

(b) in rural areas (road builders,
agricultural specialists, etc.)

2. Persons who have been abroad for
a. short time:

(a) tourist groups, delegations
and missions

(p) field expeditions (geogra-
phers, ethnographers)

3. Crews of aircraft
4. Crews of sea-going vessels:
"mk;). passenger vessels
(b) cargo ships

{(c) fishing vessels

5. Crews of river vessels on frontier
rivers

Not great

~ Very great

Not great
Considerable

Considerable

Insignificant
Considerable

Considerable

Great

Not great

Very great

Moderate

Moderate

Very small

Very small
Very small

Moderate

Great
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TABLE 1. THE IMPORTATION OF MALARIA PARASITES:
ROUTES AND TDANGERS OF IMPORTATION BY HUMAN BEINGS (continued)

Probability of para- | Probability of the
Tnoomi ersons or oUDS site carriers being |parasite carrier be-
g P group present among the coming a source of in-
group concerned fection after arrival
B. Citizens of another country
where malaria is endemic R
1. Those coming for a long period:
(a) mainly to large cities Negligible among HP;;;iiEélly nil
(diplomats, students, etc.) diplomats, consi-
derable among
students
(b) to rural areas (agricul-
tural mechanization experts, -
livestock experts, etc.) Great Creat
2. Persons coming for a short visit:
(a) tourists Differs according
to the composition
(b) members of delegations of the group Very small
and missions
3. Crews of aircraft and ships Considerable Very small
4., TImmigrants and repatriates Great, particularly Great in the case
i » ‘ among rural dwel- - of villages with
' e lers high Anopheles
: ‘ population
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&

‘Route of entry of -
mosquitos from a
country where malaria

~ - is endemic -

|Probability of in- -

fected mosquitos:
being present among

1those brought in

" Probability of infection
of local inhabitants

l. Free flight across.
the frontier.

2. Mosquitos brought
in by strong wind

3« Mosquitos brought
in on means of transport

(a) aircraft

(v) sea-going
craft.

(c) small vessles
on frontier rivers

Considerable

Considerable

Negligible

Negligible

Considerable

Considerable throughout the trans-
mission season for inhabitants of
the border zone who.at night are
not in premises sprayed with in-
secticides (frontier guards, per-

sons sleeping in the open air, ete.)

Not excluded ‘at the time of entry
throughout the whole area where
the mosquitos settle (see Garrett-

| Jones, 1961)

Practically nil

Practically nil

Sma1l
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TABLE 3.

CLASSIFICATION OF VARIOUS MEASURES TO PREVENT THE

IMPORTATION OF MALARTA PARASITES AND TO AVERT ITS CONSEQUENCES

Measures

- ]
in respect of the country's own
nationals or on its own territory

in respect of foreigners

Prevention of
importation

Averting the
consequences
of importation
of malaria
that has
already taken
place

Averting the
consequences
of importation
of malaria
that has al-
ready taken
place

| instructional booklets and drugs,

Chemoprophylaxis and other measures -
to prevent infection with malaria
while they are staying in a
malarious area in foreign countries
(health education, the supply of

the provision of mosquito nets, the
spraying of premises with insecti-
cides, ete.)

A. Measures in regard to potential
parasite carriers

1. Case detection and detection of
parasite carriers:

(a) registration of persons
leaving for countries where
malaria is endemic;

(b) the classification of the
persons registered according to
degree of risk of infection:

(¢} examination of those re-
turning and observation of the
persons most likely to be
carriers

2. Treatment of cases and parasite
carriers discovered

B Mass chemoprophylaxis of groups
of immigrants or repatriates settling
in rural areas with a potentially
high endemic level

‘Preventive radical trieatment,

before they leave known ]
malarious areas, of persons
proceeding to rural districts
(immigrants, repatriates,
students, etec., organized
groups)

1. Case detection and the.
detection of parasite carriers:

(2) examination of the
blood for malaria in all
persons arriving from
countries where malaria is
endemic who have sought
medical advice;

(b) mass examination of
organized groups coming
from countries where
malaria is endemic (stu-
dents, ete.)

2. Treatment of cases and
parasite carriers discovered

3. Mass radical treatment of
groups found to have high rate
of infectedness and who are
entering rural districts with

a potentially high endemic level
during the possible transmission
season
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TABLE 3. CLASSIFICATION OF VARIOUS MEASURES TO PREVENT THE IMPORTATION
OF MALARIA PARASITES AND TO AVERT ITS CONSEQUENCES (continued)

}
' Measures

S . A
in respect of foreigners

in respect of the country's own
nationals or on its own territory

B. Measures in regard to the
.place of stay of potential para-
site carriers : =

1. Measures in centres of popu- [ 1. -The insecticide spraying
lation where a case or parasite of living quarters in rural
carrier has been discovered (they areas where affected groups are
may differ, depending on the epi- | settling (or spraying of the

udemlologlcal condition of the .Whole_village-fbcus)_,
village-focus (see Lysenko, 1962), ’ :

2. Measures in other centres of
population if indicated (see
Lysenko, 1962)

3. Measures to reduce the
Anopheles population in places
where there is a continuous mass . )
influx of potential parasite. . : -
carriers which is @ifficult to R
control (health resorts and holi-
day zones)
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The purpose of the WHO/Mal series of documents is threefold:

{a) to acquaint WHO staff, national institutes and individual research or
public health workers with the changing trends of malaria research and the

progress of malaria eradication by means of summaries of some relevant problems;

(b) to distribute to the groups mentioned above those field reports and other
communications which are of particular interest but which would not normally

ke printed in any WHC publication;

(c¢) to malre available tc interested readers some papers which will eventually
appear in print but which, on account of their immediate interest or importance,

deserve to be known without undue delay.

The issue of a paper in this series does not therefore constitute formal

publication and a paper so issued may, with the agreement of the author and WHQ,

be published in a WHO pericdical or elsewhere.

Authors alone are responsible for views cxpressed in Signed>articles. The
mention of menufacturing companies or of their proprietary products does not imply

that they are recommended or endorsed by the World Health Organization.



