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The concept of eradication of malaria was born with Ross, who
worked on the mathematics of malaria eradication without mosquito
eradication. But, in general, rural malaria defied attempts at reasonably
economic control, and, only two decades ago, Boyd, in his Presidential
Address to the American Society of Tropical Medicine, was willing to
settle for «building outs malaria from year to year, through long term
local programs.

Health workers in other fields had spoken boldly of eradication,
but the concept itself was abandoned by an entire generation of health
workers in the face of continued failure and frustation.

Hopes for eradication of species, either disease-bearing organisms,
or causative agents themselves, began to revive in the Americas follow-
ing the successfull eradication of Aedes aegypti from Brazilian cities,
and the eradication of Anopheles gambiae from Brazil and Egypt.

The introduction of D.D. T., which made the human dwelling the
determining parameter for calculating unit costs, rather than the surfaces
of anopheline breeding places, made the antimalaria compaigns techni-
cally and economically feasible. All control programs began to be
expanded, thus lowering mortality, morbidity, and all malarial indices,
but demonstrating at the same time that.

Eradication is not a simple extension of control unless control is of
an unusually high order of efficiency and perfection; must include, ini-
tially, fairly large areas; and expand at the periphery without regard
to international boundaries.

' From the malaria eradication unit, Pan American Sanitary Organization.
Washington 6, D. C.
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The initial euphoria, and the amount of annual malaria budgets,
began to decline at approximately the same time that anopheline resis-
tance began to appear. Although some of the countries with leading
places in the eradication movement had demonstrated the practicability
of malaria eradication, it was not until the Pan American Sanitary
Organization and the World Health Organization had developed into
organizations with the confidence of the national health authorities and
with the ability to coordinate work in all countries of a geographical
region, that a hemispheric, and later, a world movement toward eradi-
cation became apparent and consistent.

A short historical summary will show the succession of events in
malaria eradication, as they occurred in the Americas:

1—1In 1947, the Congress of the United States voted funds for
«The National Malaria Eradication Programy.

2 —1In 1948, British Guiana reported the eradication of the vector
of malaria, A. darlingi, from the coastal zones.

3 — A reconnaissance of the malaria control programs in the Ame-
ricas was made in 1950 for the XIII Pan American Sanitary Confe-
rence, with recommendations for eradication programs to be begun
immediately. The Conference, meeting in October of the same year,
supported the eradication concept, but the countries were neiter psy-
chologically ready, nor was the P. A.S.B. economically able to imple-
ment the resolutions of the Conference.

4 —In November of the same year, a symposium on malaria eradi-
cation was held in Savannah, Georgia, U. S. A., sponsored by the
National Malaria Society. At the same meeting, the N. M. S. established
the criteria for malaria eradication and voted to disband itself.

5_—1In 1954, Venezuela reported the first large area of malaria
eradication within the tropical regions.

6 — A new reconnaissance of the status of the malaria programs
in the Americas was made in 1954 again under the auspices of the Pan
American Sanitary Bureau. It showed both a lack of consolidation and
progress, and a frank deterioration of the National Malaria Services over
the situation obtaining in 1950; and that in the face of the possibilities
of resistance in vector species. This picture was presented to the
XIV Pan American Sanitary Conference at Santiago, Chile, in October,
1954, and a strong resolution was passed declaring that it was of the
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utmost urgency to carry out the terms of the previous resolution of
the XIII Conference, recommended to member governments the con-
version of control programs into eradication campaigns and instructed
the P.A.S.B. to implement the aforesaid resolution, to establish an
emergency fund for administrative purposes, and authorized the creation
of a special voluntary eradication fund.

7 —1In January, 1955, the Presidente of Mexico, a country consi-
dered at that time as one of the principal reservoirs of malaria trans-
misssion in the Americas, authorized the preparation of a nation-wide
malaria eradication plan, to be supported with extra-budgetary funds
and long-term financing, but later supported with regular budgetary
funds.

8 —In March, 1955, the Executive Board of the International Chil-
drens’ Fund (U.N.I.C. E.F.), subject to the technical recommendations
of the U.N.I.C.E.F.-W.H. O. Joint Committee on Health Policy,
decided to endorse the general proposition that U.N.I.C.E.F. provide
increased aid to enable governments to intensify their control programs
in order to achieve malaria eradication.

9 —Early in May, 1955, the Joint Committee on Health Policy
recommended that U.N.1.C.E.F., in giving aid to new antimalaria
projects, should give first priority to eradication programs, and esta-
blished the basic conditions under which such aid might be obtained.

10 — A few days later, the VIII World Health Assembly, meeting
in Mexico City, approved a resolution for the development of a coordi-
nated program for the eradication of malaria throughout the World, and
authorized the creation of a malaria eradication special account.

11 — In September of 1956, the Government of the U. S. A., having
become more and more interested in malaria eradication, announced a
contribution of $ 1,500,000 for the Special Malaria Fund of the PASB.
Early in 1957, the Dominican Republic contributed § 100,000 as the
first payment on a pledge of $500,000 to the Special Malaria Fund,
and Venezuela gave a contribution of $300,000.

12 —In mid-1957, the Congress of the U. S. A. made a specific
appropriation for World-wide malaria eradication, through the Inter-
national Cooperation Administration of that Government. A significant
part of this appropriation was channelled through the international
agencies and the balance through separate bilateral agreement with the
governments concerned.
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With the first administrative fund ($100,000) authorized by the
XIV Pan American Sanitary Conference, the Bureau organized and
established a special coordinating office for the malaria eradication
programs, located, initially, in Mexico City, and gave to it the respon-
sability of preparing operating standards and developing the strategy
for the continental plan.

These operating standards were given in a series of documents
known by the title of «PASB/COMEP Documents», which, reviewed
and approved by the PASB Advisory Committee on Malaria Eradica-
tion, constituted the framework for technical program planning. This
planning, as developed in the Americas, consisted of the following points:

1) Preparation of an initial plan of operations as detailed and
perfect as possible.

2) Creation in each country of a «National Malaria Eradication
Service» at a high level within the governmental structure; and provision
of full administrative authority and an adequate and well trained staff:

3) Enactment of appropriate legislation for the program;

4) Adequate financing for the entire period of the program;

5) Development of the plan of operations in three phases:

preparatory (or conversion from control), 1 year;
full attack, 4 years; and
consolidation, 3 years;

6) Execution of all operations, from the very beginning, through-
out the entire endemic malarious area;

7) Production of a great impact on the general public psychology
through an intensive campaign of health education and information;
which both awakens interest and obtains public support;

8) Promotion of collaboration of all governmental agencies (public
health services, schools, armed forces, etc., etc.) as well as ecclesiastical
and private organizations, and the general public;

9) Rigourous supervision of all operations, judging them not so
much by what has been done, as by what still needs be done;

10) Epidemiological evaluation of results, related to ZERO, from
the moment of beginning total coverage with insecticides. For this eva-
luation, the creation of a department of epidemiology is a sine qua non;
and the department must be provided with the necessary material,
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transportation and personnel for carrying out its function, which, in the
main, will consists of the systematic search for malaria cases, through
a network of community collaborators and by house-to-house visits.

This operational methodology, as just described, has not been
followed in all of its implications in all the malaria services of the
Americas; however, in each governmental unit efforts have been made,
and are continuing, to adjust the national programs inio the general
lines as listed above.

The integration of the hemisphere-wide plan also to the object of stra-
tegic planning, above all with relation to activities by the international
agencies involved. This plan included, among other items, the following:

1. Organization of a large scale training effort in all activities
related to malaria eradication, and at all levels of the services. The
existing facilities, offered for many years by the Government of Vene-
zuela at Maracay, were utilized to the fullest, but the pressure of the
training requirements was so great that additional centers have been
established in Mexico City, Kingston (Jamaica) and Sio Paulo (Brazil).

2. Maximum utilization or any program which offered possibilities
for demonstration of techniques, and awarding of travel grants to key
personnel of all services so that maximum advantage of these facilities
might be taken.

3. Reinforcement of the technical advisory services by the inter-
national agencies, assigning to each eradication program a medical officer
and an engineer, both trained in malaria eradication techniques, as well
as a variable number of specialized sanitary inspectors. In addition,
supervisory personnel of the international agencies were increased.

4. Other specialized advisory personnel have been appointed, under
zonal or regional basis specifically, in the fields of entomology, para-
sitology, statistic, health education, administrative methods, and vehicle
management.

5. Organization of a special unit called the «Evaluation Teamy, to
certify the eradication of malaria at the countries request and to evaluate
the efficiency of the epidemiological operations.

6. Organization of seminars, workshops, and meeting of several
kinds, of which particular mention should be made of the meeting of
Directors of Malaria Eradication Services of neighbouring countries. These
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meeting have unified the technical approach, and the frank and free
review of progress and difficulties; the development of methods and
procedures which result from these meeting, and which spring sponta-
neously from the services themselves are among the most stimulating
examples of the desire of the countries for a dynamic and productive
approach to the perfection required by eradication pregrams.

7. The stimulation and maintenance of a spirit of singleness of
purpose in the continental plan for eradication, in which the plan in
each country is considered by that country as part of a hemisphere-wide
effort. This spirit of corps is being achieved in great part, through the
regional meeting of directors and their chief advisers and executive
officers, in which meeting as already mentioned, there exists a singular
atmosphere of give-and-take during the discussions, and a fruitful com-
radeship in attacking common problems.

The fact that eradication programs began almost simultaneously in
several countries, and that the PASB received significant contributions
to its Special Malaria Fund, have modified both the amount and the
character of its antimalaria work. From what initially was a purely
technical advisory capacity for the planning of programs, the Bureau has
been obliged to grapple with problems of organization, of administrative
implications in all phases of the programs, of training on a large scale,
both of national and international personnel, of the provision of essential
supplies and materials, and, at times, of direct financial assistence to
certain countries. The multiplicity of problems obliged the director to
transfer the malaria unit from Mexico City to the regional headquarters
in Washington.

Before passing to a consideration of the progress and actual status
of the programs in the Americas, it might be well to state that although
difficulties have arisen at several stages in a number of the countries,
these are being overcome as rapidly as possible. It may be interesting
for reprentatives of other regions of the world to learn that one of the
consistent errors in planning malaria eradication programs in the Ame-
ricas has been the underestimation of the magnitude of the problem in
terms of the population at risk. Ordinarily this estimaticn is made on
the basis of census data, projected for the years following. But it would
seem that previous malaria control, in many countries, had been so
successful that population growth in previously maiarious areas has
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exceeded the demographers’ expectations. Such data have often been
determined only after the operations of geographical reconnaissance.

The important thing to record for this group loday is that as these
errors and difficulties become apparent, they are attacked and corrected
by the countries and the internationel agencies, so that their effects
are minimized or nullified.

Another difficulty already presenting itself is that of anopheline
resistance. During the investigation of several persistent foci of trans-
mission in El Salvador three months ago, the entomologists Duret and
Heredia found a high level of physiological resistance by A. albimanus
to Dieldrin, and a moderate level of resistance to D.D.T.

The present status of the eradication program of the Americas may
be appreciated from a consideration of the tables which we will show
which have been taken from the VI Report on the malaria situation,
prepared for the XV Pan-American Sanitary Conference, to be held in
San Juan, Puerto Rico, within the month.

Table no. 1 shows the countries or political units in which malaria is
either unknown historically, or from which 1t has disappeared without
specific eradication measures.

TABLE 1 — Countries and other political units in which malarig is not
known to have occ:vred or has disappeared without specific eradication

measures
e S e

LOtAL skt anst b iaizite, o 10187 740 19 877 000
Cahadar oe 0% B m Cata sl el s at 5o = Tl 9974 375 16 589 000
WU HAY st o O B e o 186 926 2 690 000
Antigna; Js.. .2 LA S Bt CEE R ARORE @8 e e e 442 55000
BahamasSsahbeStmiigoual oibil e 1 aleayy 11 396 120 000
Bermitdatifsasimiansimairn diipenae . csang 53 42 000
Fallland. Tslandsh .. oxsis i, ovmim St i S 11 961 2 000
Montsarrat, oo To¥e 1 o SR C a0 B g e 83 17 000
Netherland Antilles .................................... 961 190 000
St. Kitts-Nevis-Anguilla ............................ . 396 55000
StosPierre”and:Miquelon»5 /sl 8 s F Tapans 240 5000
StisVincentui i A Binatn i it ey 389 80 000
NVitginelslandsc(Bra) s cosasniiin s oo bos 174 8 000
Virgin, Islands: (RS AN 2 b 0 o 200 7 344 24 000
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Table no. 2 shows countries and other political units from which
malaria has been eradicated. It will be seen that the larges portions of
the population of 45014000 living in areas from which malaria has
been eradicated, corresponds to that i the U. S. A. and Puerto Rico.

TABLE 2 — Countries and other political units where malavia has been evadicated

G i 7 s i Original malarious areas

politicalunit v A Area in km? Population
Totale &=t 10 098 948 179 993 000 2 322 691 45 014 000

Chileaug: Jacarinnilian 741 767 6 681 000 55 287 112 000
Vs vAL st 9346 751 170 547 000 2 257 809 42 366 000
Barbados * i i . . 431 230 000 430 228 000
Martinique ............ 1102 255 000 300 45 000
PuoertofRice = =m0 8 897 2 280 000 8 865 2 263 000

Table no. 3 is a combination of table 3 and 4 of the mimiographic
paper and expresses the present situation with respect to the other
countries and territories. It may be seen that Venezuela contains the
largest area from which malaria has been eradicated in these countries,
and the largest population freed from the disease.

Table no. 4 is a resumé of the situation presented in map form in
the paper. It may be seen that four countries were in the preparation
phase as of July 31/58: Brazil, Colombia, Haiti and Nicaragua, and
that one country is still without a plan as of that date. However, Haiti
began the phase of total coverage with insecticides on September 1, and
Colombia is ready to begin on September 8. Brazil plans to begin in
January, 1959, with a program of total coverage in three stages, during
three successive years; while Nicaragua had begun its program but was
forced to suspend operations for administrative reasons, will begin again
before December 31.

Only one country, Cuba, has not yet been incorporated into the
hemisphere-wide plan, but it is expected to do so as soon as local diffi-
culties can be overcome.

Figure no. 1-a shows several of the plans of operations, prepared
by the countries, for malaria eradication in the Americas.

Table no. 5 shows the position of the National Malaria Eradication
Services within the health structures of the countries. It will be seen
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clearly that the services now enjoy a high stature within the national
public health structure. Two countries, Mexico and Colombia, have
«autonomous» organizations reporting directly to the Minister of Health,
and all others have the N. M. E. in primary position, reporting to the
director of Health or his equivalent. This is indeed a great advance
over the year 1954 in which 12 countries had their malaria services in
secondary rank.

The next table is not possible to project due to its size. It contains
a comparative study on malaria legislation. It shows that most of the
countries and territories possess special legislation, some with advanced
features, such as the compulsory notification of cases within 24 hours
with corresponding blood samples; the obligation of patients to submit
to treatment and permit blood extraction; reporting of migratory move-
ments of the population; and, in one case, with the prohibition of
occupancy of unsprayed premises.

The panorama presented represents a most promising situation. The
beginning of the effort may be considered as entirely satisfactory; but
it is recognized that only the initial battles in the war have been won:
preparation of correct plans; training of personnel; supporting legislation;
adequate financing; high position of the services; the beginning of the
direct attack; and integration of the hemisphere plan with adequate
international advice and assistance. Other battles are being fought: the
system of epidemiological evaluation and reporting of cases are being
perfected, and the administrative machinery is being modified as
required. For the future, there is the test of time itself. First, the com-
pletion of the four years of total coverage, without a diminution in the
intensity, regularity, and perfection of the operations, which requires
protection of the programs against political and administrative contin-
gencies. Secondly, an alertness is required at all levels for the early
detection and resolution of the technical problems which will arise with
the passage of time. Thirdly, it will be necessary to maintain and inten-
sify the concept of the universality of eradication, the foundation stone
for its lasting effects once achieved.

We have chronicled the sequence of events as they have occurred
in the Americas, and have sketched some of the fundamentals of strategy
and organization as these have developed. There is a further characte-
ristic of the programs in the Americas which we should mention at this
time, and it is simply that apart from the scientific facts, the technical

476 Proc. 6th Int. Congr. Trop. Med. and Malar., 7: 464-482, 1959



Arvaravo, C. A., et al. — Eradication of malaria in the Americas

TABLE 6 — Comparative antimalaria

Subject
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legislation in the Americas, 1958
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details, and the strategy, eradication of malaria is being carried out by
an extraordinary number of devoted people. For Ministers of Health
and microscopists, for spraymen and schoolteachers, for director of
services and drivers of vehicles, wiping out malaria once and for all
is what they wish to do more than any other thing, and this is the
reason for the advanced status of the effort. More and more, in the
Americas, the initials D.D.T. stand for Dedication {o the concept of
eradication; Discipline in the attack, and Tenacity of purpose.
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INTERNATIONAL MALARIA TRAINING CENTERS IN THE AMERICAS
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