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REPORT ON THE STATUS OF MALARIA ERADICATION IN THE AMERICAS

XX REPORT

Introduction

The Director of the Pan American Sanitary Bureau has the honor to present to the XIX

Pan American Sanitary Conference the XXII Report on the Status of Malaria Eradication in the
Americas.

Between 1956-1959, all countries in the Americas where malaria was a problem ini-
tiated their malaria eradication programs, using residual house spraying with ingecticides as the
principal attack measure. The initial results obtained through a coordinated campaign against this
disease were spectacular and by the end of 1964, 56.5 per cent of the population in the originally
malarious areas was freed from malaria infection, However, in the last 10 years, the program has
met with a number of difficulties of a financial (administrative), operational and technical nature;
resulting in a slowing down of progress. At the end of 1973, the population freed from the risk of
infection reached 68.3 per cent, and the aim is at 90.7 per cent by the end of the decade, according
to the target set by the Third Special Meeting of Ministers of Health of the Americas.

At the Twenty-seventh World Health Assembly, antimalaria programs were discussed
with great concern and subsequently the Assembly adopted the following Resolution for development
of antimalaria program:

"The Twenty-seventh World Health Assembly,

Noting the report of the Director-General that describes the state of development of
antimalaria programmes;

Recognizing that malaria is resurging in parts of the world, has never been controlled
in other parts, and remains a disease the control of which is of the highest priority;

Believingthat the revised strategyadopted by the Twenty-second World Health Assembly
is an effective strategy, but for a variety of rensons has not been effectively imple-
mented,

REQUESTS the Executive Board thoroughlyto reviewthe problemand national and inter-
national priorities, and report to the Twenty-eight World Hezlth Assembly. "

In the light of the above Resolution, this report presgents the current status of the
malaria eradication programs in this Region and gives an overall review of progress since the ini-
tiation of the malaria eradication campaign, The report consistsof five chapters. The first gives
an overall review of progress and the problems encountered and the second the present status of the
programs in general and country by country. The third chapter summarizes special technical

problems, the fourth, research activities undertaken and the fifth refers to international cooperation
in the programs.

Information was provided by the countries in an annual questionnaire and in periodic
statistical reports, supplemented by data from research reports and information obtained in the
countries by consultants of PAHO Headquarters, Zone Offices and country projects.

I. OVERALL REVIEW OF MALARIA ERADICATION PROGRAMS

At the XTIV Pan American Sanitary Conference, held in Santiago, Chile, in 1954, it was
unanimously agreed to carryout a program for the esadication of malaria throughout the Hemisphere.
In 1955, the VII World Health Assembly extended this proposal worldwide. Following this decision
all countries in the Americas where malaria transmission existed had their malaria eradication
programs in full operation by 1959, The global costs of the program over the last 17 years (1957~
1973 inclusive) amount to approximately USA$749,052,000, Of this total, the Governments have
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contributed $606,414,000 or 81,0 per cent (including 36,761,000 from AID loans); AID (in grant),
$50, 003,000 or 6.7 per cent; UNICEF, $47,321,000 or 6.3 per cent; the Federal Republic of
Cermany, $2,546,000 (estimated) or 0. 3 per cent and PAHO/WHO, $42,768,000 or 5.7 per cent,

Of the existing 47 political or administrative units in the Americas,34 have areas which
were originally malarious. Based on the progress achieved, these 34 units can be categorized into
three groups. Table 1 shows the countries and population in each group.

Croup I This group has 12 political units, in which malaria has been eradicated, five
had interrupted or virtually interrupted transmission by 1957 and seven did so after the initiation of a
coordinated eradication campaign., All these 12 units had their status of malaria eradication regis-
tered or recorded between 1957 and 1973, Cuba being the country which has most recently entered
in this group. Vigilance activities through health services have been carried out effectively and no
major problems are foreseen in maintaining malaria free status in the future.

Croup II: There are cight political units in which malaria eradication can be achieved
in their entire terrifories within time limits, judging from the progress made as of this date. However,
there still exist some residual foci which require further efforts for their elimination. All these
units border directly on other countries where malaria transmission still occurs and therefore they
are constantly exposed to reinfection. A good and active vigilance system is essential to eliminate
active foci of infection stemming from imported cases. Although integration of malaria surveillance
activities into the general health service is the ultimate goal for these countries, it will be unwise
to reduce or divert the resources allocated to the program to other activities, so long as the danger
of reinfection continues and/or the network of malaria surveillance is not complete.

Group IM: This group has 14 political units, in which malaria transmission still occurs.
Nine have eradicated malaria or have interrupted transmission in part of their territory, but in the
remaining areas malaria transmission has been persistent. This group has shown slow or little
progress during the last 10 years, The existence of persistent malaria transmission in part of the
territory constitutes not only a major difficulty in itself, but also produces sources of infection for
the other part of the courtrv and for the countries in Groups I and I where malaria eradication has
been achieved or transmission interrupted. The reasons for persistent transmission are multiple
and often interrelated, The physiological or behavioral resistance of some important vectors to
DDT in certain aress has made it necessary to use more expensive alternative insecticides or
complementary measures; the intensive agricultural reform programs and construction of roads and
dams by most of the countries have created more favorable ecological conditions for transmission
and movement of laborers between non-erndemic and endemic areas; inflation and recent energy
crisis have generated high-operating costs and difficulties in the procurement of the needed insecti-
cides; shortage of professional staff to direct and supervise eificient field operations and fregyuent
turnover of field personnel due to inadequate remuneration and incentive are considered to be the
most important obstacles to the normal progress of the programs requiring adequate financial
resources for effective solution. In some countries, difficulties of access to certain remote areas
and social insecurity which prevents safe operation in some communities also have been a problem
in assuring an adequate coverage with antimalaria measures.

The capital invested in malaria eradication since 1957, although it has not yet accom-
plished the desired objective of complete eradication of the disease from the entire Hemisphere,
has been able to assure 12 political units (Group I) completely free of the risk of malaria infection
and another eight units (Group II) to reach the same sgtatus in the near future if current progress
continues. The population in these 20 units totals 79,849,000 persons or-40. 8 per cent of the total
in the originally malarjous areas. Of the remaining 14 political units (Group 1), malaria has been
eradicated or transmission interrupted among 56,349,000 inhabitants (28,8 per cent of the total
population in the originally malarjous areas), leaving 59, 330,000 inhabitants (30.4 per cent) in
areas where further efforts are required to interrupt malaria transmission. It is this last part of
the population that will determine the success of the coordinate malaria eradication campaign in
this Hemisphere and the majority of this population live in areas where economic development is
under way. Seibacks inthe program could result in resurgence of the original endemicity, which
would not only affect the health of the population but also jeopardize the progress of the economic
development of the country. The objective of eradication as a final goal should therefore be pursued,

conserving the gains and solving the problems step by step with whatever means available and with
the necessary resources.
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In view of the complexity and magnitude of the problems already mentioned, it is unlikely
that a single method such as house spraying with insecticides will solve the problem everywhere
nor is it likely that the light against malaria will progress at the same rate in all 14 political units.
It is necessary to consider individual problems locally and to apply remedial measures in each
country or even in different areas within a country, in order to obtain the maximum effect with the
funds invested. Intensification of research to develop more effective and less laborious methods is
equally essential to attain the final goal.

II. PRESENT STATUS OF MALARIA ERADICATION PROGRAMS

A. General gituation

The estimated population of the Americas at 31 December 1973 was 535, 109, 000, of
which 195,528,000 (36.5 per cent) reside in originally malarious areas. Of the latter figure,
87,969,000 (45,0 per cent) reside in areas in the maintenance phase; 45,535,000 (23.3 per cent)
in consolidation; 61,915,000 (31.7 per cent) in areas in the attack phase and 109,000(0.1 per cent)
in areas in which no antimalaria program has been undertaken. Compared with the status at 31
December 1972, there was a progress in the programs of Costa Rica and Paraguay; in Costa Rica
an area with 220,000 inhabitants was transferred from attack to consolidation and in Paraguay an
area with 1,158, 000 inhabitants. No other country changed areas from one phase of the program to
another during 1973. As a result, the population in the maintenance and consolidation phases increased
from 67.5 per cent to 68.3 per cent, a net gain of 0.8 per cent of the total population in the malarious
area, To facilitate the appreciation of the evolution of the program, the population in different phases
is giveu in Table 2, year by year from 1958 to 1973, Maps 1 and 2 show the geographical extension
according to the different phases of the program as of December 1972 and 1973 and Tables 3 and 4
give the population an area in km2 by phases of the program and by countries.

Considering the Hemisphere by geographic subregions (Graph 1), the whole of North
America is in the maintenance phase. In middle America (Mexico, Central America, Panamf and

the Caribbean islands) 48. 2 per cent of the population is in the consolidation and maintenance phases
and in South America, 59.7 per ceut.

B. Current exteut of the problem

During the year 1973, a total of 9,400,766 blood slides was examined, giving an annual
blood examination rate (ABER) of 4. 8 per cent. The total number of cases found was 280, 144 with a
slide positivity rate (SPR) of 2. 98 per cent. Compared with the figures for 1972, there was a slight
increase in the number of cases, by 2,232, as well as in the SPR by 0. 11 per cent. Table 5 shows
a summary of the number of blood slides examined and the number of malaria casesregisteredinthe

Americas from 1958 to 1973, while in Table 6 the same information is given for 1973 with details by
countries and by program phases.

There was no change recorded in area in the maintenance phase as far as its extension
is concerned. This area includes 20 political units (12 in total and eight partially) with 87,969, 000
inhabitants. A Total of 4,037 malaria cases was found out of 1,031, 489 blood slides examined. Of
the 4,037 cases, 2,964 or 73.4 per cent were from Venezuela. Of 443 cases classified as autoch-
thonous, 339 or 76.5 per cent were from Venezuela and 66 or 15.0 per cent from Argentina (Table 7)

There are 16 political units, which have areas in the consolidation phase with a total
population of 45,535,000, A total of 1,961,152 blood slides was examined during the year, giving
an ABER of 4. 3 per cent. A total of 14,203 malaria cases was found, representing an annual para-
gite incidence (API) of 0. 31 per 1,000 inhabitants. Of the 14,203 cases, 5,080 or 35.8 per cent
were from Peru and 4,721 or 33.2 per cent from Colombia. Paraguay transferred an area with

1. 158,000 inhabitants and Costa Rica an area with 220,000 inhabitants from the attack to the con-
solidation phase (Table 8).

The attack phase area extended to 19 political units with 61,915,000 inhabitants. A
total of 6,118,810 blood slides was examined during the year, of which 257,573 were found to be
positive for malaria, giving an ABER of 9.9 per centand an APIof 4.2 per 1,000 inhabitants (Table 9).

-
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In the non-malarious area, 289,315 slides were examined, of which 4, 331 were found’
The majority of these cases were imported from areas in the attack

phase within the country, but some were from areas in consolidation or from abroad (Table 10).

The malaria mortality registered for the period from 1969 to 1972 is shown in Table1l

by country. This informationis obtained from the statistical office of the Ministries of Health, based
on their routine reporting system. As can be seen, the information is not complete for every year;

in some countries, no information is available.

and almost none of them confirmed by laboratory diagnosis.

EVOLUTION OF MALARIA ERADICATION IN THE

Table 2

AMERICAS, BY PHASE 1958-1973
(Population in thousands)

Not all of the deaths were certified by physicians

Originally malarious areas
Year Maint. | Consolid. | Attack orI;‘;i‘;jr prase | ot pop'flf:?ilon
phase phase phase yet started
1958 52 866 1996 46196 34351 135409 387276
1959 52 856 9349 56 292 27423 145920 394 606
1960 54 363 10101 53400 25722 143586 400500
1961 56 979 17879 39021 33413 147292 416 008
1962 59299 30424 49276 14743 153742 427919
1963 56 546 33901 31910 29664 152 021 434 950
1964 57414 32271 34426 34525 158 642 447 666
1965 60975 34731 38575 12108 146 389 455527
1966 69760 36128 43369 17212 166 469 463 649
1967 70720 41581 447766 12834 169 901 474868
1968 72441 45812 56234 217 174704 484 664
1969 72757 46987 56 375 206 176 325 491 483
1970 80770 40518 59807 162 181 257 505 819
1971 81 306 43644 60 396 146 185492 513544
1972 86634 42016 61 645 153 190448 524774
1973 87969 45535 61915 109 195528 535109
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Table 3

STATUS OF MALARIA ERADICATION IN THE AMERICAS, BY POPULATION, 1973

(Population in thousands) .

Population of originally malarious areas
Ma%arxa Prep, phase
Country or other eradication Consolidation Attack or program
e . Total Total claimed
political or adminis- opulation int phase phase not yet
trative unit pop (maintenance started
phase)
Total % Total % Total % Total % Total| %
Argentind ccccocovcscas 24 251a) 3006 12,4 1887 62,8 1119 37.2 - - - - }
Bahamas coececcocscoen 1933.) - - - - - - - - - -
BarbadoS coecscccoasco 241 - - - - - - - - - -
Bolivia sososcccosssccs 5343 1720 32,2 - - 1025 59.6 695 40,4 - -
Brazil cccccococcsccone 102 927 ) 41489 40.3 4388 10.6 14 388 34,7 221713 54,7 - -
Canada ..ceeccccccsooa 221212 - - - - - - - -
Chile coooescceccoccssne 10327 214 2.1 214 100.0 - - - - - -
Colombia ceecosscoscsan 23209 13647 58,8 - - 9292 68.1 4246 31.1 109 0.8
Costa Rica coocecocvosos 1887 604 32,0 “b) - 417 69.0 187 31.0 - -
CUDA evocococnnonsons 8916 3115 | 34,9 | 3115 |100.0 - - - - - -
Dominican RepubliC c.oo 4498 4467 99,3 4109 92,0 271 6.1 87 1.9 - -
EcuadOfecoccssesoscooa 6714 3876 57,7 - - 1644 42.4 2232 57.6 - -
El Salvador ceeecccoeco 3800 ) 3250 85.5 “b) - - - 3250 {100,0 - -
Grenada and Carriacou 98° 37 | 37.8 37°’ 1100,0 - - - - - -
Guatemala coecsaceceoo 5212 2152 41,3 - - - - 2152 }{100.0 - -
GUYANA ccocosovcsccocos 780 780 | 100.0 732 93.8 48 6.2 - - - -
Haiti cocoescccocecscen 5103 3760 73,7 - - - - 3760 |100.0 - -
HONAdUras cscocecesceos 2776a) 2426@1 87.4 “b) - 468 19,3 1958 80,7 - -
Jamaica ccececcscscsno 1949 1559 80,0 1559 100.0 - - - - - -
MeXiCO cooocescccccnsen 53 665 27 373 51,0 - - 13037 47,6 14 336 52,4 - -
Nicaraguaoooo'ooooeo.e 2073 2073 10000 - - - - 2073 10090 - -
Pa‘nama 800S0 0CDO0O0O00OSO 1570 1510 96.2 - - - - 1510 10000 - -
Paraguay cccoscocscceso 2389 - 1991 83,3 - - 1158 58,2 833 41.8 - -
Peru covoocoscoscesaca 14889 5190 34,9 1421b) 27,4 2503 48,2 1266 24,4 - -
Trinidad and Tobago ... 1048 828 79.0 828b) 100.0 - - - - - -
United Statesof America 209851 ) 58143 27,7 | 58143 100.0 - - - - - -
UTUGUAY oecavcoaoasscs 29912 - - ~e) - - - - - - -
Venezueldoooseossanaoo 11218 8414 75,0 7912% | 94,0 - - 502 6.0 - -
ANtigua «.ovococcaccnss 752) - - - - - - - - - -
Bermud2 coccoscccvscoo 583) - - - - - - - - - -
Belize ceescccavesacas 132 132 | 100.0 - - 55 41,7 7 58,3 - -
Canal ZoNne.ocssocooasoo 48a) 48 | 100.0 - - 48 | 100,0 - - - -
Cayman IslandScecsscoo 11 - - ) - - - - - - -
DOMINICA «vooococasecs 70, 14 | 20,0 14" | 100,0 - - - - - -
Falkland Islands ceecoso 2 - - - - - - - - - -
French GUiana ..ceooccse 50 50 { 100,0 25 50.0 19 38,0 12,0 - -
Guadeloupe cooococcoso 350 ) 306 87.4 306 100.0 - - - - - -
MArtinique «..oeesooos. 3473) 2169 62,2 | 216 |100.0 - - - - - - .
Montserratcoccccscoaas 13 - - - - - - - - - - ‘
Netherland Antilles .... 2343) ol ol - - - I ) ;
Puerto RiCO coescovecss 202371 2715% 02,9 2715 | 100,0 - - - - - - ,
St. Kitts, Nevis, Anguilla . 852 - - -1 - - - - - - - y
Ste LUucCi® csececcocosos IOBa) 100 94,3 100 100.0 - - - - - -
St. Pierre and Miquelon Ga) - - - - - - - - - -
St. Vincentecooessoooso 92 - - - - - - - - - -
Turks and Caicos Islands 63') - - - - - - - - - -
SUrinam ecoccocosccccos 405a) 259 64.0 184 71.0 43 16.6 32 12.4 - -
Virgin Islands (UeKo)ooo 13 - - 1) - - - - - - -
Virgin Islands (U.S. A.) 64 64 | 100.0 64 100,0 - - - - - -
Totalcooosocaosoa 535109 195528 36.5 | 87969 45,0 | 45535 23,3 61915 31,7 109 0.1

a) 1973 population figure, estimated by PAHO. b) Population in areas where eradication of malaria has been certified
lgy PAHO/WHO. c¢) 1972 population figure provided by country. d) Estimated. e) Includes un area with 5,942,741
inhabitants where eradication of malaria has been certified by PAHO/WHO,
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Table 4

STATUS OF MALARIA ERADICATION IN THE AMERICAS, BY AREA, 1973

(Area in sz)

Originally malarious areas
Malaria Prep. phase

Country or other Total eradication Consolidation Attack or program

political or adminis- area Total c}a1med phase phase not yet

trative unit (maintenance started

phase)

Total % Total % Total % Total % Total %
Argentinad cccccscecos| 4024458 349051 8,7| 133661 | 38.3 | 215390 { 61.7 - - - -
Bahamas coocoescococo 11 396 - - - - - - - - - -
Barbados csccosccacoo 430 - - - - - - - - - -
Bolivia cscccvcsccsoss| 1098581 821 346 74.8 - - | 367940 | 44.8( 453406| 55.2 - -
Brazil ceocsccocececca| 8511965 | 68978918 81,0 82402 1.2 | 179025 2.6| 6636464 96.2 - -
Canadaccococoosococno 9221016 - - - - - - - - - -
Chilé ssocoscooocoocss 7417867 55 287 7.5 55287 1100, 0 - - - - - -

Colombia scoccecosccso| 1138914 970 849 85,2 - - | 113176 | 11.7] 834387 85.9 23286 | 2.
Costa RiC2 coo00vs000o0 50900 35446 69,6 - - 19941 { 56.3 15505 | 43.7 - -
CUbA covoococoosoosss 114524 37502 | 32,7| 375020P4100.0 - - - - - -
Dominican Republic . .. 48442 47562 98,2 39885 | 83.9 4932 10.4 2745 5.8 - -
ECuador ecocccoscocoscoo 291 906 175 462 60,1 - - 271797 15.8 147665 | 84.2 - -
El Salvador cececoecccso 21149 18655 88.2 - - - - 18 655 | 100.0, - -
Crenada and Carriacou 342 103 30, 1 103‘b)p 100.0 - - - - - -
Guatemala .coceccocoo 108 889 80 350 73.8 - - - - 80 350 [ 100.0, - -
GUYana cccocsocscocccao 215025 215025 | 100.0 39437 | 18,3 | 175588 | 81.7 - - - -
Haiti .ccoecsscconcvoo 27750 19100 68.8 - - - - 19100 | 100.0 - -
Honduras socosccacoso 112088 101 351 90,4 - - 7123 7.0 94228 93.0 - -
Jamaica cecsccocccocos 11428 10028 87.7 10 028" 100, 0 - - - - - -
MeXiCOosoooosccocecas| 1967183 | 1150000 58,5 - -~ | 424694 | 36,9 '725306{ 63.1 - -
Nicaragua ocsoccoccoceo 127 358 118 358 92.9 - - - -} 118 358} 100.0 - -
Panama ccossccescaoss 75 650 69840 92,3 - - - - 69840 | 100.0 - -
Paraguay soccoccosccccs 406752 406552 | 100.0 - - 1301189 | 74,1 105363| 25.9 - -
Peru.cscooccosccascns| 1285215 961171 74.8| 195818 | 20.4 | 221930 | 23.1| 543423 56,5 - -
Trinidad and Tobago .. 5 605 5444 97.1 54449100, 0 - - - - - -
United States ..c.oeceo| 9359781 | 2309601 | 24.7] 2309601P/100. 0 - - - - - -
Uruguay ccoccvecccocco 186 926 - - - - - - - - - -
Venezuela ..ocosocooo 912050 600000 65.8| 4600549 76.7 - -1 13994614 23.3 - -
Antigua .cceco0cosvcose 280 - - - - - - - - - -
Bermuda .e.ccoccooecoo 53 - - - - - - - - - -
Belize ccsovcccsooooce 22 965 22965 | 100,0 - - 4307 | 18,8 18658 1 81,2 - -
Canal ZoNe .ooo0ocvoes 1432 1432 | 100,0 - - 1432 |100.0 - - - -

Cayman Islands cccooo 183 - - - - - - - - -
DOMINICA ¢ oo ovoonnnnns 751 152 | 20,0 152|100, 0 - - - - -

Falkland Islands cococooce 11961 - - - - - - - - - -
French Guiana cccocaoe 90000 90000 | 100,0 200 0.2 82300 | 91.4 7500 8.3 - -
Cuadeloupe cosoooocoos 1779 1136 | 63.9 1136 {100.0 - - - - - -
Martinique coccocococccooco 1080 300 27.8 300 (100.0 - - - - - -
Montserrat coococoococoa 84 - - - - - - - - -
Netherland Antilles ... 961 - - - - - - - - - -
Puerto RiCO oeesescos 8896 8896 | 100.0 8896Pl100, 0 - - - - -l -
St.Kitts, Nevis,Anguilla 396 - - - - - - - - . -
St. LUCR sevsacoococcss 503 510 | 84.6 5100100, 0 - - - - - -
St. Pierre and Miquelon 240 - - - - - - - - - -
St. Vincent ccoecoccooco 389 - - - - - - - - - -
Turks and Caicos Islands 522 - - - - - - - - - -
Surinamesoccccsccosoa 163820 163750 | 100.0 8955 5.5 55345 | 33.8 99450 60.7 - -
Virgin Islands (U.K.) 174 - - - - - - - - - -
Virgin Islands (U. S. A.) 344 344 | 100.0 3449100, 0 - - . - N
Total ccoooooooo] 40384403 | 15745459 39,01 3389715 | 21,5 [2202109 | 14,0{10130349 | 64.3} 23286 | 0.1

a) Reduction of area resulted from reclassification of malarious are as. b) Area where eradication of malaria has beeu
certifi}ad by PAHO/WHO. e) Includes an area with 407 945 Km2 where eradication of malaria has been certified by
PAHO/WHO.
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SUMMARY OF CASE DETECTION IN THE. AMERICAS, 1958-1973

Table 5

Year Number o.f slides Number of §1.ides
examined found positive
1958 1716103 56 705
1959 2749117 75612
1960 3955149 79998
1961 5 341 004 99539
1962 7221 367 177089
1963 7903 156 227026
1964 8156290 254572
1965 9069 950 241 462
1966 11731451 333 245
1967 11609226 369 341
1968 12522 696 282773
1969 12179190 323782
1970 9925187 344 027
1971 10133524 338296
1972 9671730 277912
1973 9400766 280144
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Table 9

EPIDEMIOLOGICAL EVALUATION OPERATIONS IN AREAS
IN ATTACK PHASE, 1973

Page 15

Country or other

Slides examined

Species found

political or aflminis— Total Positive . )
trative unit P. falci- P. vivax P. malariae | , MIXed
parum —_— —= —="'——— | infections
Number Porcentage

Bolivia cocceeecccoonsns 95497 7105 7.4 628 6468 - 9
Brazil ceseececcsssnsss 1657 370 75462 4,6 40177 34800 47 438
Colombia cvccocososros 340294 51 398 15.1 31844 19036 4 514
Costa RiC2eesesnnercon 97518 91 0.1 11 80 -
Dominican Republic, .., 42 309 417 1.0 417 - - -
Ecuador coeceescscencs 240116 6102 2.5 755 5328 - 19
El Salvador cvecesncoes 368 090 34573 9.4 7026 27358 - 189
Guatemala .cvevvenccos 380440 5876 L5 3 5873 - -
Haiti coecececenccacces 309482 22 858 7.4 22 857 - 1 -
HONAUIas coouvoeacsance 2021757 8499 4,2 220 8270 - 9
MEXICO svvoacoacaaacas 1468614 22251 1.5 242 21994 6 9
Nicaragua cececceseceo 191 361 4246 2.2 251 3989 6 -
Panama ,.iccececccsns 344290 1595 0.5 644 944 - 7
Paraguay coeccececcens 84566 41 0, 05 1 39 - 1
Pertcocceeas 138297 6908 5.0 1 6883 24 -
Venezueld cceeeevencco 104 491 8112 7.8 2162 5904 3 43
Belizeouiceooooaconnas 22082 98 0.4 - 98 - -
French Guiana cecceces 2929 92 3.1 86 6 - -
Surinam cccovocococses 28 307 1849 6.5 1826 23 - -

Total.iccuecosas 6118810 257573 4,2 109151 147093 91 1238
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Table 10

EPIDEMIOLOGICAL EVALUATION OPERATIONS IN
NON-MALARIOUS AREAS, 1973

Country or other
political or adminis-

Slides examined

Species found

Positive

trative unit Total géfiifll' P. vivax | P.malariae inflt\a/lci'c)i(g:s
Number Percentage

Argentind ..ccecoccoa 151 0 - - - - -
Boliviaosoacoeaancces 132 46 34.8 1 45 - -
Brazil cicccosceecone 41796 2215 5.3 866 1324 4 21
Colombiacccouoscooan 3506 375 10.7 154 217 - 4
Costa Rica cviconcoan 617 18 2.9 1 15 - 2
Cuba sivovconsvcooeo '17798'7 8 0 4 4 - -
Dominican Republic .. 33 0 - - - - ...
El Salvador...ecoeass 25020 522 2.1 70 451 - 1
Guatemala.eeeescenans 5586 306 5.5 - 306 - -
HondurasS.ceescoeoeces 2501 150 6.0 - 150 - -
MeXiCOososcoocoansano 26131 152 0.6 142 10 - -
Panama cccoscececses 25 0 - - - - -
Paraguay..ecoscccoos 1302 0 - - - - -
Peru cecescecescnnco 12 3 25,0 - 3 - -
Venezuela ccooecaeace 1755 479 27,3 9 394 1 5
Surindm .ce.ccescscces 2761 57 2.1 56 - - 1

Total cococcaea 289 315 4331 1.5 1373 2919 5 34
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ARCENTINA

Since July 1972, all malarious areas in Argentina have been in consolidation and main-
tenance phases. However, during the year there was a certain deterioration in the malaria situation
and reestablishment of malaria transmission in the Provinces of Salta and Jujuy, 751 cases having
been detectedup to September, the highest number since 1969, The fociof transmission were closely
related to the importation of cases from the neighboring countries through a constant movement of
the population along the border. Two meetings were held with neighboring countries, one in May with
Bolivia and the other in October with Bolivia, Brazil and Paraguay to discuss the coordination of
antimalarial activities in the frontier regions. Remedial measures arebeing applied and a favorable
response is expected, once they are fully implemented.

BOLIVIA

The ME program continued to have financial and administrative problems in the execu-
tion of the 1973 plan. Although there was an increase of the ME budget by 30 per cent in 1973 in
comparison with that of 1972, the untimely allocation of funds and rise in prices made it difficult to
increase field activities. During the second spraying cycle, evaluators had to suspend their normal
activities to reinforce the spraying squads in order to complete the coverage needed to control out-
breaks. The malaria situation deteriorated considerably, especially inthe Departments of Chuquisaca
and Tarija. Besides the internal migration of laborers in these areas, there is a constant movement
of population along the border with Argentina which makesit difficult to apply effective measures.
Through the meetings with Argentinian authorities, a plan for coordination of antimalaria activities
was agreed upon and is being implemented.

BRAZIL

Following reorganizations in the Federal Government, the Malaria Eradication Campaign
(CEM) moved its Headquarters from Rio de Janeiro to Brasilia, the Capital City, where it operates
under the Superintendency of Public Health Campaigns. The Government has given high priority
to the malaria program in view of its importance to the country, especially in those areas where
economic development is under way and where the Trans-Amazon and the Perimetrical Highways
are under construction, The 1973 malaria budget was substantially increased and coverage with
insecticide was extendedtothe Amazon Region where no regular antimalaria activities had ever been
carried out previously. The Superintendency of Public Health Campaigns established as a goal for
the current decade (1971-1980) the reduction of malaria transmission progressively towards an
annual parasite incidence of 0.5 per 1,000 inhabitants by 1980, when malaria transmission would be

limited to certain foci in the Amazon Region (1,081, 000 inhabitants), but it would be interrupted in
the rest of the country.

The malaria situation in general showed an improvement, although no change in the
program phase has taken place during the year. The cities of Belem and Manaus, where high ma-
laria incidence was recorded in the previous three years, showed a marked reduction in the number
of cases by the intensification of antimalarial measures including larviciding in suburban areas. In
areas in the maintenance phase, vigilance activities were carried out effectively.

COLOMBIA

The 1973 operating budget for the ME program was about 25 per centless than what was
needed for the planned program and consequently, the activities of epidemiological evaluation were
reduced, although the spraying program was not altered. The malaria situation continued to be very
serious in the Departments of Antioquia, Meta and Choc$ due to a series of outbreaks caused by
climatological conditions and progressive increases of refusals of DDT spraying, especially in the
areas of colonization. The problem of P. falciparum resistance to chloroquine also increased in
extension and intensity, making it difficult or impossible to use this drugas a therapeutic agent and/
or as a complementary measure in mass drug administration. There was a general deterioration

of the malaria situation in the country and the number of cases increased from 30,997 in 1972 to
56,494 in 1973,
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COSTA RICA

The ME program was evaluatedin May by a team composed of technical staff from the
Covernment, PAHO/WHO and AID/USA. The teamrecommended the transfer of an area wilh 220,000
inhabitants from the attack to the consolidation phase, thus making a total of 417,000 inhabitants or
69 per cent of the total population of the malarious area in the latter phase of the program. The
malaria situation continued to be favorable and except for some occasional foci originating from
imported cases, there was no local transmission; 79 of a total of 161 cases registered in 1973 were
classified as imported from the neighboring countries. For the better vigilance against importation
of cases, all laborers who enter the couniry are issued an individual identification card by their
employers, in which epidemiological information is recorded. The NMES is now in the process of
providing support for the development of health services in rural areas and its laboratory facilities

have been expanded to include activities in serological studies, using indirect fluorescent antibody
(IFA) tests.

CUBA

In November, 1973, Cuba was entered in the WHO official Register of Areas where
Malaria Eradication has been Achieved. Vigilance activitieg have been completely integrated into
the general health services.

DCMINICAN REPUBLIC

The ME program has reached an advanced stage with 98. 1 per cent of the population of
the origianally malarious areas in the maintenance and consolidation phases. Most of the country is
free nf malaria transmission, despite the challenge imposed by imported cases, A few foci of trans-
mission were registered in areas in the attack phase along the border with the neighboring country,
but effective mneasures were taken to prevent the dispersion of sources of infection to other parts of
the country where transmission has besn interrupted. The NMES is actively supporting a project for
the improvement of the general health services in rural areas. During the year, the NMES person-
nel was participating in health activities in Sanitary Regions I, II and ITI, which include 1,516, 650

inhabitants or 63 per ceut of the rural population in the country, in addition to maintaining malaria
vigilance.

ECUADOR

The program, which had made a remarkable progress during 1969-1972, did not make
further advances in 1973, Shortage of DDT obliged the NMES to spray only priority areas, resulting
in inadequate coverage of the area still with transmission. Inthe first cycle (January-June), 250,997
houses were sprayed, representing 72.7 per cent of the total planned while in the second eycle only
138,853 houses were sprayed. In some parts of the country, malaria transmission was much reduced
while in others it increased. The Provinces of Napo and Esmeraldas continued to be the areas with
persistent transmission; in the former province shortage of fluvial transportation prevented penetra-
tion of the NMES personnel into the area, while in the latter new houses constructed at the rate of
more than 10 per cent between spraying cycles and their precarious condition interfered with the
proper protection of the inhabitants in the areas of colonization. The NMES has undertaken other
responsibilities, whichinclude the administration of antipolio vaccine, yellow fever vaccines, studies

on the prevalence of yaws and promotion of maternal and child health and family planning programs
in rural areas.
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EL SALVADOR

Of the 3,250,000 inhabitants living in the malarious areas, only 523,000 were directly
protected with antimalarial measures and the rest were without regular attack measures. DDT was
in use where the vector is still suceptible to this insecticide, having protected directly a population
of 20,490 during the year. Where the vector is resistant to DDT, propoxur was substituted. The
population directly protected with this insecticide was 502,500, In the unprotected areas, the vector
is still susceptible to DDT,but no regular attack measures were applied due to insufficient resources.
Malaria incidence in the unprotected areas is generally low and emergency measures areapplied
when necessary. During the year, the malaria incidence in the country was maintained withthese
minimum measures, but due to the appearance of vector resistance to propoxur in some areas onthe
Pacific Coast where the malaria endemicity has been high, the situation showed a deteriorating trend
towards the end of the year. Since the beginning of the year, the malaria program has beeninte-
grated into the general health services, and the duties of the malaria personnel have been expanded
to cover other activities in vector control and immunization.

GUATEMALA

The entire malarious area is in the attack phase, with 2,152, 000 inhabitants, of which
1,013,000 or 47.1 per cent were protected directly with antimalarial measures, 662,000 with DDT,
332,000 with propoxur and 19,000 with larvicides., In addition, on a limited scale (32,000 inhabitants)
mass drug administration was carriedoutinthe "MTarea asa complementary measure. The rest of
the population was left unprotected by regular attack measures, but malaria incidence among these
inhabitants has been very low. There was a reduction of the number of malaria cases in the areas
sprayed with DDT. Two outbreaks were observedin areas of agricultural colonization, sprayed with
DDT. The situation was brought under control with emergency measures including change of insec-
ticide. Considering the country as a whole, the number of cases decreased from 7,750 (SPR of 2.2
per cent) in 1972 to 6,182 (SPR of 1.6 per cent) in 1973. Only three cases of P. falciparum were
identified throughout the year and two were classified as imported.

GUYANA

The malarious areasin Guyana are either in the maintenance or the consolidation phase,
However, preventive measures were applied during the year inreceptive and vulnerable areas. Semes-
trial spraying with DDT continuedin the 20-mile strip (2,051 houses)along the southwestern frontier
bordering Brazil and annual spraying (2,054 houses)in the interior of difficultaccess. Medicated
salt was distributed among 1,700 balata bleeders and to 60 people in the New River area. Malaria
surveillance continued with collaborators and active case detection. Except for a focus (Karasabai-
Karabaicru) which gave 31 cases, no major problem was observed during the year. Of the 56,420
blood slides examined for the entire country, 42 were found positive, all being detected in the 20-mile
strip along the Brazilian frontier, With the assistance of PAHO/WHO and USPHS/CDC, the program
carried out a serological survey in 81 localities in the consolidation area. The results indicated the
possibility of limited transmission foci which require further studies. The evaluators were given a
three-week course in polyvalent health activities with the objective of establishing a basic health
infraestructure in the interior; however, the plan has not been implemented.

HAITI

Since 1972, there has been no major change in the malaria situation. The application of
antimalarial measures continued, using DDT spraying, larviciding and a limited amount of mass drug
administration mainly to control the outbreaks in the southern peninsula. Larviciding operations
were carried out as planned, but spraying and mass drug administration was rather irregular due to
shortages of DDT and drugs, Entomological studies carried out during the period indicated that the
effectiveness of DNT is decreasing in Haiti due to vector resistance in many localities.

The program is in the process of adopting a long-range integrated plan, which will
include, besides malaria, the control or eradication of other communicable diseases.
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HONDURAS

The originally malarious areas have a population of 2.4 million, 80.7 per cent of
which live in the attack phase area. Due to budgetary restrictions, only 1,196, 000 inhabitants were
directly protected with antimalarial measures in 1973, Propoxur has been in use since 1971 in areas
where the vector is resistant to DDT (204, 500 inhabitants) and DT in areas where this insecticide
is still effective (991, 500 inhabitants). In 1971, the propoxur area produced 37,020 cases of malaria
or 76 per cent of the total detected in the country. With the application of propoxur, the number of
cases and its proportion to the total was sharply reduced to 8,832 cases or 47 per cent in 1972 and
further to 1,031 cases or 12 per cent in 1973, However, in the rest of the country--protected with
DDT or without regular attack measures--the reduction was not very significant; 11,566 cases in
1971, 9,819 in 1972 and 7,831 in 1973, The northern valley "Valle de Sula" with 185,000 inhabitants,
showed no change in the epidemiological situation during the last years, despite continued application
of DDT. In this area, the walls of houses are constructed of canes, on which newspapers are pasted,
especially in bedrooms, to prevent excessive ventilation during the cold months. It is the custom of
the people to remove papers during the summer or to change papers frequently,thus removing the
deposit of the insecticide. Considering the country as a whole, there was a marked reduction in the
number of malaria cases, from 48,586 in 1971 to 18,651 in 1972 and further to 8,862 in 1973.

MEXICO

Of the 27 million inhabitants living in the malarious areas, 52,4 per cent were found
in the attack phase area in 1973. The program continued to give its priority to areas along the Gulf
of Mexico and Yucatin Peninsula, having obtained further reduction in the number of casejs. In the
rest of the country, the number of cases also decreased in general with the exception of the states
of Michoacan, Jalisco, Sinaloa and Sonora where a slight increase was observed. To comple-
ment the effects of DDT spraying, larviciding with abate was applied around the city of Acapulco with
excellent results. The plan fo improve the construction of houses in rural areas was put in practice,
especially in the areas with persistent transmission. A. pseudopunctipennis has developed various
degrees of resistance to DDT along the Balsas River Basin and A, albimanus also appears to be
resistant to DDT in the cotton growing area in the State of Chiapas. The Government increased the
1973 malaria budget by 20 per cent to cope with these problems.

NICARAGCUA

During the first two months of the year, malaria field activities were much reduced
because of the earthquake on December 23, 1972, which destroyed the Capital City of Managuaand
for which the NMES diverted its efforts to emergency activities. Antimalarial operations were sub-
sequently resumed and despite 2 series of difficulties associated with earthquake d-mage the program
managed to keep the epidemiological situation under good control. During the year, the number of
malaria cases and SPR were further reduced from 9,595 cases and 4. 6 per cent in 1972 to 4, 246
cases and 2. 2 per cent in 1973.

PANAMA

The program was evaluated in November by a team of national and PAHO staff who
commented very favorably about the progress of the program. The team recommender fransfer of
an area of 16,000 km?2 with a population of 410,000 (27, 3 per cent of the population of the malarious
area) from the attack to the consolidation phase. Transmission has been focalized to the Provinces
of Bocas de Toro and Narien. However, in the Comarca de San Blas, which had had virtually no
malaria since 1962, a malaria outbreak took place in July 1973, having producer 716 malaria cases
as of 31 December 1973, which represented 45 per cent of the total cases found in the country.
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PARAGUAY

Paraguay has made 2 dramatic success in malaria eradication since the reinitiation of
the current program in 1967 when the number of confirmed cases reached 50,304. Malaria trans-
mission has been interrupted and the number of cases has decreased sharply every year. In 1973,
only 41 cases were registered and none of them was authochthonous. During the year,anarea with
1,158,000 inhabitants or 58. 2 per cent of the population in the malarious area was transferred from
the attack to the consolidation phase. The rest of the country, with 41.8 per cent of the population
of the malarious area remains in the attack phase pending further evaluation.

PERU

Of 5,190, 000 inhabitants in the malarious areas, 27.4 per cent are in the maintenance
phase, 48.2 per cent in consolidation and only 24.4 per cent in the attack phase. However, since 1969
the program has shown a certain deterioration in its epidemiological situation, especially in the
consolidation and attack phase areas. TNue to shortage of financial resources and insecticides and
the appearance of new foci of transmission in the consolidation phase areas, major efforts had to be
diverted to the execution of emergency measures, leaving the attack phase areas without regular
application as planned for the year. As a result, malaria transmission increased in the attack phase
area, especially inthe Amazon Basin and some valleys of the Andean Region, resulting in the disper-
sion of sources of infection and generating more foci in the consolidation phase areas. The number

of malaria cases detected in the country reached 12,033 with a SPR of 3.5per cent,the highest since
the initiation of the program.

VENEZUELA

The population inthe malarious area totals 8,414,000, of which 7,912,000(94. 0 per cent)
were in the maintenance phase and 502,000 in the attack phase, Persistent malaria transmission
continued in 25 municipalities in the states of Apure, Barinas, Mérida, T4chira and Zulia. The
attack measures applied during the year included DDT house spraying, distribution of Chloroquine
reserves to each individual family, radical cure treatment of all P. falciparum infection, peridomi-
ciliary insecticide fogging and mass drug administration every week in the localities with an API of
more than 100 per 1,000 inhabitants., The number of malaria cases found in the country in 1973 was

11,555 out of 245, 817 blood slides examined (SPR 4.7 per cent). In 1972, the mumber of cases was
18, 062 with a SPR of 6.9 per cent.

BELIZE

Of the 132,000 inhabitants in the country, all in the malarious area, 55,000 live in the
consolidation phase area and 77,000 in the attack phase area. Belize has hadincreasingly activities,
both turistic and agricultural, with a constant interchange of people with the Central American
couniries, especially with Guatemala and El Salvador. The transitory farm laborers coming and
going at undetermined intervals have been the main sources of infection, which maintains alow trans-
mission in the attack phase area. The NMES has conducted an efficient program in eliminating the
foci when they appear, but the efforts will have to be continued as long as such risk exists. During

1973 a total of 99 cases was found, 98 being detected in the attack phase area and one in the consoli-
dation area.

FRENCH GUIANA

Compared with the previous year, antimalarial activities were intensified both in the
attack and consolidation phase 2reas, in view of the increase in malaria cases and of the spreadof
sources of infection along the coast, The malaria situation along the Oyapock River, which borders
Brazil,re:nained favorable, but that on the Maroni River bordering Surinam deteriorated considerably
since May 1973. DDT house spraying and drug treatment were carried out in the interior as well as

in the ~ffected localities on the coast. The number of malaria cases detected in 1973 was 484 in com-
parison with 192 in 1972,
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SURINAM

The malaria situation in the country showed deterioration in 1973 with an increase
of the number of malaria cases in the attack phase area. In March, an outbreak was observed along
the Tapanahony River which had been under medicated salt coverage. Of the 16 P. falciparum cases
found in the affected area, six were ideutified as R-1 resistant to Chloroquine. Distribution of
chloroquinized salt was discontinued in September, 1973, The localities affected were sprayed with
dieldrin in May, but the coverage was only 37. 3 per cent. Those infections which did not respondto
Chloroquine with the thres-4ay treatment, receiverd Sulphadoxine and Perymethamine. During the
year, 59,448 blood slides were examined and 1, 948 cases identified, while in 1972 the figures were
59, 600 blood slides with 800 cases.

C. Tield Operations

As in previous years, the application of residual sprayings to houses continuedas the
method of choice for attacking malaria. In 1973, house sprayings totaled 16,791,930, as compared
to 17,705,420 in 1972, The decrease resulted in part from a conversion of areas from attackto
consolidation in some countries and from a shortage of insecticides and financial resources in others,
DDT was applied to about 95 per cent of the houses. Propoxur continuedtobeusedinareas of vector
resistance to DDT and dieldrin in Central America and a mixture of HCH and DDT was utilizedin
spraying a limited number of houses by Mexico and Colombia for supplementary control of household
pests. Alternative or supplementary attack measures employed duringthe year consistedof presump-
{ive chemotherapy in all programs; distribution of medicated salt in French Guiana and Surinam (up
to September 1973); larviciding of foci in the MDominican Regublic, Cuatemala, Haitl, Mexico and
Nicaragua and mass drug distribution in limited areas of Colombia, Guatemala, Haiti, Peru and
Freach Guiana (Table 24).

Despite the continued assignment of a high priority by National Governments to the
eradication effort, the scope of operations and/or their potential effectiveness wasadversely affected
during the year by factors beyond the control of the malaria campaigns. For example,inflation
throughout the Hemisphere and the energy crisis resulted in significant increasesin costsof supplies
and equipment which prevented purchase of planned quantities of insecticides or replacement parts
for vehicles and sprayers. Thus operations were adversely affected by logistical problems and, in
some countries, also byincreasing areas of vector resistance. Despite such problems, however,
the 280, 144 cases of malaria detected in 1973 excecded those of 1372 by only 2,232,

Tables 12 to 19 summarize by program, data on houses sprayed, insecticides used,
type and condition of vehicles andthe number ,fpersons employed by professional categoryor activity,
As noted above, decreased operations in 1973 resulted from a combination of factors, including with-
drawal of assistance by UNICEF. WNevertheless, increased National appropriations for malaria and
the flexibility demonstrated by most of the programs in solving logistical problems of supplies and
equipment during the year gives some hope for the future.

The collection and examination of blood slides was continued, through passive 2nd active
case detection systems. In addition, under excentional circumstances or for special epidemiological
studies, mass surveys were made. During the year, a total of 5,486, 479 blood slides was collected
through active and 3,914,287 through passive case detection systems. From the former system
including surveys, 89,874 cases (SPR 1. 6 per cent) were found and from the latter 190, 270 cases
(SPR 4.9 per cent). Table 20 shows the results of both active and passive case detection.
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SPRAYING
OPERATIONS

EPIDEMIOLOGICAL
EVALUATION

ADMINISTRATION
AND OTHERS

TRANSPORT

Table 15

Page 27

PERSONNEL EMPLOYED IN MALARIA ERADICATION PROGRAMS IN THE AMERICAS
31 DECEMBER 1972 AND 1973, BY CATEGORY

(Part-time personnel in parentheses)

R

SPraymen ccossccocoocoososcosccacooscscseosscoscoca
DraftSmen eeececsccocosooscosrsocesesasssccsoonnoso
SUB-TOTAL @00 PPN DBOPONENS0080CCEOSODOSBESE

PhysiciansS secscosccosecscscesssssscoscscscoossssn
EntomologistS cccecsecccccecessssccssconscscccsosn
Assistant Entomologists secoocscosecsscssoscosossss
Statisticians and Statisticians' Assistants s.cseesseec
Evaluation Inspectors .oscsecscssesssccscosccscoscs
EvaluatorS cecescecsscoesssssscesssascssoccoooonas
MicroscopistS sosscossosossccscosssssscsscoensssscs

SUB"TOTAL ©000800E8CESOSPFEOPEETANEOESSOOOBD

Administrators secccoesesescacasscessscoosssscacao
Administrative AssistantS ..cececeeveccecscosccsaas
AccountantS soececsesccscescescscecosssscescssnsss
Disbursing Officers .s.eeccccscscossscsscescsssssns
Storekeepers .uvecoseccccsscoseosccoosscocscccsons
Storekeepers’ AssistantS saeeecescescocosccescecoso
SecretarieS ocececesscesscsccossesscoscsoscenscscoo

Others 0000080800000 E0ONEO000PEDN0SENCE®O0000DS00EEC

SUB-TOTAL 040@®0C 0SS0 EPBIN00N08GG0O000C0OS000DO0S

. Transport Chiefs, Mechanics and Assistant Mechanics

Drivers 009 QG QOO0 SROPRE PSS SO0 NEE@POQOQDODO0OO0REOEOCOQEDS
Motorboat Operators ceecoscocsocsccococcoscccaccaasse

BO&tmen #0088 S 809 EEE000OBBBPNO0OMNE000CO00EONO0RS000D

SUB'TOTAL 00@0@AeEEO0ONOD0OP®E00EEOO0OBOO00ODODSO

12757 (108)
111
17010 (143)21)

224 (4)
56 (1)

185 (5)

420
1520 (155)°)
6315°)

862 (12)
9582 (177)

91
770
48
58

96

83
237
930
2313

707
1333 (2)
360 (2)

43
2443 (4)

Title 1972 1973
-
ENZINeers oeecocesascsoooosssoossesaossccosscsoess 111 (1) 107 (1)
Spraying ChiefS sceesocescsassooosossscassccacscoso 307 (2) 304 (2)
Sector ChiefS cesesscescscoacssooosoossccscacsasceo 716 647
Squad Chiefs oeescoscescoosssssocssosoosonsossoaass 3008 (32) 2861 (32)

11942 (112)
125
15 986 (147)%)

215 (2)
58 (1)
195 (6)
377
1188
6668
852 (12)
9553 (21)

63
817
48

56

96

99
231
549
1959

536
1117 (2)
379 (2)

66
2098 (4)

GRAND“TOTAL 080000000000 00000N000000000G000000

31348 (324)

29596 (172)

a) In some programs this personnel performs epidemiological activities.
b) Includes personnel with same category from the mass drug distribution program.
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Table 16

PERSONNEL EMPLOYED IN SPRAYING OPERATIONS IN MALARIA ERADICATION PROGRAMS
IN THE AMERICAS - 31 DECEMBER 1973

(Part-time personnel in parentheses)

Country or other Sanitg; ians Sector Squad

polii;i::.tli \(73;' srcliir:linis— Total Engineers Spraying Chiefs Chiefs Spraymen Draftsmen
Chiefs

Argentind ccococooococeno 62 2 i 5 12 36 -
BOLiVI& oeeovoccoosoos 49 (124) - 7 24 1(32) 16 (92) 1
Brazil ccocecocacccacs | 6707 312) 78 4 1015 5556 23
Colombia 4.veonean. 768 10 23 47 196 418 14
Costa Rica cvevevaos 80 - 3 9 12 55 1
Dominican Republic ,,. 15 1 2 - 3 8 1
ECUadOT. e vevorennooen 678 3 8 48 116 500P) 3
E1 Salvador 250 1 5 9 42 191?) 2
Cuatemala ..veveoos.. 448 1 1 33 73 336P) 4
GUYANA ccccocccesccoos 10 - 1 - 1 8 -
HAIE vecoocoonnoonons 774‘ 2 3 66 115 581 7
Honduras cecccoecococoo 236 - 1 8 40 187 -
MEXICO csooneccoonces | 4 256 48 118 244 974°) 2823 49
NICATAGUR ooveonnonns 248 1 10 21¢) 39 176°) 1
PANAMA «.oevoooooooos 294 - 2 27 43 220 2
PATAGUAY oooooconnons 157 1 9®) 21 24 97 5
PErt ccoocacooacoosen 305 2 23 32 44 198 6
Trinidad and Tobago .. 83 - 1 1 2 76°) 3
Venezuela.ovoscooooos 453 4 - 35 90 322 2
BeliZe vouoenoonnnonon 20 - 1 1 3 15 -
Canal Zone ooooossses 23) (1) 2) - - (20)°) -
French Cuiana ..coco. 69 - - 3 16 50 -
Surinam .c.cececccoccoe 24 - 1 9 - 13 1

Total cvvoeeceseceo | 15986 (147) 107 (1) 304 (2) 647 2861(32) | 11942(112 125

a) Includes 5 architects, 8 agronomists, 8 pharmacists and 1 veterinarian. b) Includes personnel from

the larviciding program.

¢) Includes 285 squad aids and 8 instructors.

e) Performing epidemiological evaluation activities also.

d) Are also medicated salt plant workers,
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Table 19

Page 31

PERSONNEL EMPLOYED IN TRANSPORT SERVICES IN MALARIA ERADICATION PROGRAMS

IN THE AMERICAS - 31 DECEMBER 1973

(Part-time personnel in parentheses)

Trar}sport .
poclji(’)c‘il(r::f%: gg;genl;s— Total mgzltll::rfisés Drivers ng;:g;?:f; Boatmen
trative unit and assistant
mechanics

Argentind .eeccccccccoca 58 22 33 3 -
BoOlivia coocccccccccosces 40 9 25 6 -
Brazil ccccoceccoocccccco 698 19 582 97 -
Colombia ccocccococoeccss 351 115 72 156 8
Costa Rica coscsccsccascs 20 9 11 - -
Dominican Republic cocece 31 15 16 - -
Ecuador ccccccscssceccas 118 11 81 14 12
El Salvadorcecccecccoccsocs 62 22 40 - -
Guatemala cccooccccsscon 51 13 36 2 -
GUYANa ceccoscococsonsca 21 2 7 7 5
Hajti ccccsoccoscoscacos 54 30 22 1 1
Honduras eccoccccoccceos 38 14 22 2 -
Jamaica ccecccccccccecos 9 4 5 - -
MeXiCO ccccecccccccosoos 243 174 34 35 -
Nicaragua ccooccoccocccoccocoe 59 i1 38 10 -
Panama cccccccccoscccse 18 12 4 1 1
Paraguay cccccccoccceoccoo 60 18 37 - 5
Peru . cccccoscssccccsos 55 19 19 17 -
Trinidad and Tobago cc.o. 15 - 15 - -
Venezueld ccoecocecccooo (a) (@) (@) (@) (2)
BeliZe coosecooosoccoscos 2 2 - - -
Canal ZOne ccoccoscoccaas (4) - (2) (2) -
French Guiana cocceccsoes 26 2 11 3 10
Surin@m ceccccscscosesco 69 13 7 25 24

Total cccoescococoos 2098 (4) 536 1117 (2) 379 (2) 66

a) Services performed by personnel of the "Direccién de Malariologfa y Saneamiento Ambiental” in charge
of different programs of environmental sanitation.
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D. Coordination of activities within the malaria eradication programs and with the general health
services

The Special Meeting of the Ministers of Health of Central America and Panama held in
Washington, D. C. in March 1973, had as one of its main objectives the coordinationofantimalarial
activities on a subregional basis. The Ministers of Health agreed to intensify their joint efforts
towards malaria eradication and to assure the financing of the programs, either from national re-
sources or through possible outside assistance in the form of donation or loans.

The XII Meeting of the Working Group to coordinate the ME programs of Central
America and Panama was held in Guatemala from 8 to 21 June, 1973, The meeting was attended by
Directors of the National Malaria Eradication Services of the countries concerned and technical staff
from the Central American Research Station (CDC), AMRO-0200, AMRO-0216 and PAHO/Hgs. In
this meeting, progress of work was reported and opinions were exchanged regarding themethods
applied and the further investigations needed in order to solve current technical problems.

Besides the regional and subregional conferences, border meetings were organized
among concerned countries to discuss problems of common interest and preventing of reintroduction
of sources of infection from countries with persistent malaria transmission into neighboring countries
where programs are at an advanced stage; 17 such meetings were held in 1973 among various coun-
tries of Central and South America.

The National Malaria FEradication Services (NMES), particularly in those countries
where the program has reached consolidation and maintenance phases, participated inactivities to
provide general health services in rural areas, in accordance with the Ten-Year Health Plan,

In Colombia, the NMES has assumed the responsibility for the execution ofadditional
health programs, such as Aedes aegypti eradication, yaws and leprosy control, and immunization
activities. Additional funds and personnel were provided for these activities., In Cuba, where malaria
has been eradicated, malaria vigilance activities are maintained by the general health services. In
Ecuador, the NMES evaluators collaborated in the family planning program in the aspects ofhealth
education and canalization to maternal andchild care centers.

In Costa Rica, the NMES personnel were trained in health activities to form part of the
general health infrastructure in areas in the consolidation phase. The rural health program has its
own financial resources with assistance of PAHO, UNICEF and AID. The NMESpersonnel, after
proper training, are incorporated into the program. During the year, an extensive survey was
carried out in 37 selected areas with 88,739 inhabitants to obtain basic information onhealth condi-
tions in rural areas. Vaccination programs were begun in 15 areas during the year.

In the Dominican Republic, the NMES personnel continued to participate in health activi-
iies in three of the five regions of the country, serving 1.5 million inhabifants in rural areas. In
Paraguay, a pilot project to extend health services to rural areas using NMES personnel and volun-
tary collaborators was continued. In the State of Rio de Janeiro, Brazil, and in the southern coastal
region of Peru the NMES was integrated into the general health services, conducting health programs
as well as malaria vigilance.

In El Salvador, the NMES has been integrated into the general health services since the
beginning of 1973, although the program is still in the attack phase. In Central American countries,
Guyana, Surinam and Paraguay, the NMES is also responsible for the Aedes aegypti eradication
program.

Although integration of the NMES into the general health servicesis the ultimate goal,
it must be done with caution, taking into account the progress of the ME program and the stage of
the development of the health services in each country. Early integration may result in a setback in
malaria eradication and yet, without strengthening the health services.
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E. Budget

Previous reports noted that problems were experienced in several countries resulting
from reductions in bilateral loan or grant assistance and withdrawal of UNICEF support in supplies
and equipment to eradication programs.In 1973, to compensate for these reductions and as evidence
of the continuing high priority placed on the eradication effort by Governments of the Hemisphere,
national appropriations were increased for 16 of the 21 active programs and remained the same in
two. However, the increase inappropriations by Governments from $47,371,865 in 1972 to 61, 393, 123
in 1973 did not represent an improvement in financing the programs, since it was needed to compen-
sate for reductions in bilateral and UNICEF assistance.

Table 21 summarizes national expenditures for malaria eradication programs in 1972
and 1973 by country and gives the approved budget for 1974, As noted above, National expenditures
increased by approximately 30 per centin1973 over 1972 and a 8,5 per cent increase is projected
for 1974, Table 21 shows the reduced amount of loan funds available to the countries. Since 1970,

supplementary assistance by loan funds has gradually declined from some $7,072,000 in 1970 to less
than $600, 000 in 1974,

Contributions by Governments and assisting agencies from 1957 through 1973 is shown
in Graph 2, The figure reflects expenditures and is indicative ofthe importance being placed on the
eradication effort in the Hemisphere. Nevertheless, inflation plus higher prices for insecticides

and petroleum products required to maintain field operatlons may continue to affect program attack
and evaluation activities adversely.

Table 22 summarizes the estimated budgetary and personnel requirements of PAHO/
WHO for support of malaria eradication programs through 19786.

{Text continues on page 108)
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Table 22

. ESTIMATED REQUIREMENTS FOR MALARIA ERADICATION PROGRAMS
IN THE AMERICAS 2)

1973P) 1974¢) 1975¢) 1976 ©)
TOTAL COST ceccccesscsooas "
67089003 50471463 -
CGOV. AND OTHER SOURCES 64829119 484206949 (e) (e)
PAHO/WHO PORTIONS:
Personnel costs and travel 1817756 1687619 1759430 1816170
Supplies and equipment ... 345165 261050 238150 239850
FellowsShips «oeaccoseecos 14139 17100 4500 6000
Grants and others coecooe 82 824 85 000 76550 83750
TOTAL ¢oooeeccosssssscssses 2259 884 2050769 2078630 2145770

SOURCES OF PAHO/WHO FUNDINGS

SOURCE 1973 1974 1975¢) 1976%

PAHO-REZ. +vvvoonnnnnns 1361052 1226950 1215 050 1263810

WHO-REZ: «onnonsonnns 838571 823819 836580 882 020

. WHO-UNDP «cvunuonncnes 60261 - - -
TOTAL ovoveceeecsonecananne 2259 884 2050769 2078 630 2145770

PAHO/WHO PERSONNEL

CATEGORY 1973 1974 1975 1976

Medical Officer ..icoeccecoes
Sanitary Engineer .ecccocoecoss
Entomologist ccecococnaecacas
Parasitologist ccasceceossacas
Epidemiologist ssceeevccncaas
Economist ccoocsoesccacccoos
Statistician .cccessessonseces
- Adm, Methods Officer ccacese
Laboratory Adviser ccecosscoo
Sanitary inspector cvievoececse
Other.coocescecssassocnsscoas

o0

COW b DI = DB YO -]
[

R N e e e R I e Y]
il

CO Ul bk ek ek ek D) DI ST D DD
N

CO T =t ok pd d DI DD O CD

=
—
ot
. i

TOTAL coeecesccacsssesvons

-1
o]
-3
[\
-3
iy
D
©

a) Figures shown include all malaria eradication projects, AMRO projects, supporting personnel in Zone
Offices and Malaria Eradication Department. b) Expenditures. c) Estimated requirements. d) The
. national budget from some countries is not available. e) No information available.
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ARGENTINA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population Area kmz .

(thousands)
TOTAL COUNTRY 24251 4024 458
Non malarious areas 21245 36175407
Originally malarious areas v
Maintenance phase 1887 133661
Consolidation phase 1119 215 390
Z Attack phase - -
_ P
"Total originally malarious areas 3006 349 051
PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 60 62
Evaluation operations 3 221 224
Administrative and other - 137 137
Transport - 58 58
Total 5 476 481
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - - 134 134
Two-wheel vehicles - - - - i
Boats - - 4 4
Animals - - 5 5
Other _ - _ _
Total - - 143 143
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BOLIVIA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population .

2
(thousands) Area km

TOTAL COUNTRY 5343 1098581

Non malarious areas 3623 277235 .

Originally malarious areas

m Maintenance phase - - .

Consolidation phase 1025 367940
% Attack phase 695 453 406
Total originally malarious areas 1720 821 346
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 49 (124) 49 (124)
Evaluation operations 9 117 126
Administrative and other - 31 31
Transport - 40 40
Total 9 237 (124) 246 (124)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total -
Four-wheel vehicles 12 30 11 53
Two-wheel vehicles - 20 - 20 h
Boats 10 10 5 25
Animals - - 70 70
Other 14 20 17 51
Total 36 80 103 219

(Part-time personnel in parentheses)
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BRAZIL
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2
(thousands) Area km
TOTAL COUNTRY 102 927 8511965
Non malarious areas 61438 1614074
. Originally malarious areas

Maintenance phase 4 388 82 402

Consolidation phase 14 388 179025

Z Attack phase 22713 6626464

Total originally malarious areas 41489 6897 891

PERSONNEL
Activity Professional Non professional Total
Spraying operations 31 6676 6707
Evaluation operations 50 4036 4086
Administrative and other 9 156 158
Transport _ 698 698
Total 83 11566 11 649
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other

Type Operations Operations operations Total
Four-wheel vehicles 263 23 759 1045
Two-wheel vehicles - 550 - 550
Boats - - 366 366
Animals 1462 - - 1462
Other - - 7 v
Total 1725 573 1132 3430
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COLOMBIA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population Area km2 .

f {thousands)
TOTAL COUNTRY 23209 1138914
Non malarious areas 9562 168 065

Originally malarious areas

Maintenance phase - -

Consolidation phase 9292 113176

Attack phase 4246 834 387

Preparatory phase 109 23286

Total originally malarious areas 13 647 970 849

PERSONNEL
Activity Professional Non professional Total
Spraying operations 10 758 768
Evaluation operations 16 979 995
Administrative and other _ 178 178
Transport - 351 351
Total 26 2266 2292
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 131 20 148 369
Two-wheel vehicles - 190 51 241 .

Boats 102 135 27 264
Animals 500 719 60 1279
Other 125 156 33 314
Total 858 1290 319 2 467
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STATUS OF MALARIA PROGRAM AT DECEMBER 1973

TOTAL COUNTRY

Non malarious areas

Page 53

COSTA RICA
Population 2
(thousands) Area km

1887 50900
1283 15 454

Originally malarious areas

Maintenance phase

Consolidation phase 417 19941

Attack phase 187 15505

Total originally malarious areas 604 35446

e ————
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 80 80
Evaluation operations 9 133 135
Administrative and other 1 57 58
Transport - 20 20
Total 3 290 293
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total

Four-wheel vehicles 9 10 1 20
Two-wheel vehicles - 58 46 104
Boats - - 14 14
Animals - 46 - 46
Other - - - -
Total 9 114 61 184
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DOMINICAN REPUBLIC

STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population 2
(thousands) Area km
- TOTAL COUNTRY 4498 48 442
LXK
’z:::‘:ozf':‘::;:‘:’:t‘vv 75 ——
::?E:i:?&:{ém L Non malarious areas 31 880
R R R SR TIT
' E R Originally malarious areas
m Maintenance phase 4109 39 885
|
Consolidation phase 271 4932
| Attack phase 87 21745
7
Total originally malarious areas 4467 47562
|
= A_—_.J
PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 14 15
Evaluation operations 2 234 236
Administrative and other 1 41 42
Transport - 31 31
Total 4 320 324
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles ] 48 7 61
Two-wheel vehicles - 129 - 129
Boats - - - -
Animals - 73 - 73
Other - - - -
Total 8 250 T 263
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STATUS OF MALARIA PROGRAM AT DECEMBER 1973

TOTAL COUNTRY

Non malarious areas

Maintenance phase

Page 59

ECUADOR
Population 2
(thousands) Area km

6714 291 906
2838 116 444

Originally malarious areas

Consolidation phase 1644 27797
7 Attack phase 2232 147 665
////,,
Total originally malarious areas 3876 175 462
R
PERSONNEL
Activity Professional Non professional Total
Spraying operations 3 675 678
Evaluation operations 13 176 189
Administrative and other 9 81 83
Transport - 118 118
Total 18 1050 1068
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 85 8 8 101
Two-wheel vehicles - 64 4 68
Boats 43 8 - 51
Animals 368 10 - 378
Other 1 - - 1
Total 497 90 12 599
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EL SALVADOR
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population 2

(thousands) Area km

TOTAL COUNTRY 3800 21149
Non malarious areas 550 2 494

Originally malarious areas

Maintenance phase - -

Consolidation phase - -

V%///// Attack phase 3250 18 655
A

| Total originally malarious areas 3250 18655
PERSONNEL

Activity Professional Non professional Total

Spraying operations 1 249 250
Evaluation operations 5 161 166
Administrative and other 1 30 31
Transport - 62 62
Total 7 502 509

TRANSPORT FACILITIES

Type Operations | Operations | - operations. | Tl
Four-wheel vehicles 23 16 8 41
Two-wheel vehicles - 20 - 20 .
Boats - - 8 8
Animals - - - -
Other - - - -
Total 23 36 16 75
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GCUATEMALA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2
(thousands) Area km
TOTAL COUNTRY 5212 108 889
Ej Non malarious areas 3060 28 539
Originally malarious areas
m Maintenance phase - -
Consolidation phase - -
7 /% Attack phase 2152 80 350
Total originally malarious areas 2152 80350
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 448 448
Evaluation operations 2 190 192
Administrative and other - 63 63
Transport - 51 51
Total 2 752 754
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 36 1 56 93
Two-wheel vehicles 103 88 1 192
Boats 4 2 8 14
Animals 66 - - 66
Other 9 - - 9
Total 218 91 65 374
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CUYANA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population Area km2 .

(thousands)

TOTAL COUNTRY 780 215 025

‘ Non malarious areas ~ -

Originally malarious areas

RGOS

e Maintenance phase 732 39 437
Consolidation phase 48 175588
7/// % Attack phase - -
Total originally malarious areas 780 215025
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 10 10
Evaluation operations 1 60 61
Administrative and other - 18 18
Transport - 21 21
Total 1 109 110
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 2 6 - 8
Two-wheel vehicles - 2 - 2
Boats L - 6 13
Animals _ - 5 5
Other _ - - -
Total 9 8 11 28




Page 69

gL 688 90L 68 tee 44 B¢} 41574 - 161 % ot - gl*29q-¢) *qad see
it G8¢ PPITL 09% S1 689 ¢ 09LE |- G613 G192 - gL '9sd-ggod one
L°G . 090¢ IT0ET 007 #1 = - = 670 ¢ 006 ¥ - 1L *98d-1) *asd trr
9'¢ 1454 €90 11 PL9 8¢ - - = £887¢ L9% ¢ - 04 "22(-0L "doA ter
8°¢ 01¢ 1.6 22 £€60¢e LLY S ovG9 e - - - 69 "93d-69 °qa.d "
. 909 ¢ gL lLe iV G 6.6 9 ven . .
- - - - »W - we
€9 661 £60 6§ gg0ce | 60 p08 21 89 "o°d-g9 "uer
. G617 81 9TV - - . 1o ‘09
29 81¢ 71602 CL0C L9 *29(Q-L9 "a°d
. L90 ¢ 6197 3901 -00 0o
ol 4 19% 962 9¢ 298 04 cegh 638 ¢ 8IL L1C 8 99 "99d-99 ‘qad
. 1007 {5234 “99([-Cq “UR
9% LZe 197 LY 000 9% 6L 7 Ive z 196 ¥ 8G€9 69 *09(d-q9 L
. 14154 9gev . .
- ®
o 4 G6% 986 ¥¢ evee9 08Z S 987 ¥ 807 G €969 79 "o°d-y9 "uer
£ L 9%¢ GvS 68 €21 89 196 4 81¢ L 0L ¥ 9¢L9 U g9 "deg-gg ‘uef
£'8 €81 G0E 911 €9694 GEGET IET9 U L2 01 [dalil ¢9 *08(-g9 ‘uep
9% S6T Y96 7L 29028 - - - LOT ST 86691 e 19 "o8Q-19 ‘uer e
mw Mm\ M%w& 1dad ps109j0ag | pouurid pofeadg pauueld =1 )N pofeadg pauueld 104D .
xod 288BJI9A0D
pokeads (Teatuyoe) °9) 5159104d Teok B 90IML IB94 B 99UQ areQ €103
asnoy aad p9109} JO JBO X
Sasnoy Ay100a1p SjUBLQEBYUL
ogeroay PosSn SpIATIodsUl pakeads sasnoy

SNOILLVEHdO ONIAVYdS

(*u0D) YNVAND




Page 70

°0L61 UI UOTIEPI[OSUOD 0} PoIJojSuBl) Sem yoeje ul A1snoradad voae oyl (q °SUOIIOSJUI POXIW PojeljusafIpun sapnyouf (e

SVAYY ISVHA JOVLILV ‘SNOLLVHIJO NOLLVNTIVAT TVOIDOTOINIAIdA

( "JoD) YNVAND

- - - - - - - - - 0 L°0 9.0§ GEL gL61
- 1 4 3 - - [4 - - g [} 662 8 114 cL6T
- 1 - - - - 1 - - 1 1°2 628 71 169 1L6T
- i - I - - - - - I 9°g L€9 LT 1L9 0461
- 9 1 - - 9 ! - - L €€ GC1 8¢ 8L9 6961
- 01 L - - LT - - - LT G'g €61 €8 869 8961
- - - - - ) - - - - - 0°¢ PLLCI LE9 L961
- 01 1 : T e cre : 11 8°% 08y L1 129 9961
- - 4 - I - I - - 4 8¢ LG0 €T c09 G961
- - 4 - - - 4 - - 14 v’ 6008 68§ $961
- [4 1 - - - I 4 - ¢ L'g GLP G1 oLS €961
- 13 - - - I - € LT 13 8'¢ 88012 96§ 2961
- 41 1 - - (41 1 - - €1 g0 bLet g1¢ 1961
- - - - - - - - - - 0 - 6% 0961
- - - - - - - - - - 0 - 09¥% 6S61
- - - - - - - - - - 0°0 1 0% 8G61
SVIYV HSVHd HONVNHLNIVIA
- 8¢ 14 1 - S - 1 43 (474 0°L01 PreE 1S 8y £L61
- 811 SHI - - = 44 - (1154 €9% | ¢'3Il g€9 16 9% oL6l
I 8 LT - g1 - - gl - I 92 ¢9TI 8C1 1§ a4 1L61
- 8 6 4 - - ST - - LI 07201 986 &V ey (qOL61
- G88 - o T o Tt n o 288 8'¢L 1P1 82 0g 9961
- 1 - - - - - - ! 1 9°6¢ 006 ST 92 G961
poiy £Junod (arex
FISSBIOUN uryym | peoaqe snou soseo | TEOUUE)
[er —| wnaed §  pue pasup seale woJj Jur _ pardwes (spuesnoyy)
| Terour | XeMAd | ey d | peyes | -onur paonpul woay -sdefey omw:ooa wm—v_«ﬂc& uoryey vwﬂw%“nw BaJE 9y} Ur .
~fyseAut V. { JOON | _pdod ; uoryemdod A
22 [ 18101, Jo "ON
10N pajrodury 009 poYemnSH
asexed Jo sardadg suonodyul Jo udraQ
SYHYV HSVHd NOLLVAITOSNOD
- - 4} £€0°0 4! 996 LY 6961
- ¥g 02 A0 4% %90 ¢¢ 8961
I 62 ShI [4: 0 GLI 68€ 12 L961
- [4 ST 81’0 L 860 %1 9961
- 1 44 11°0 14 06632 6961
- €e 061 790 €25 160 S¢ 961
- 9¢ 1484 28 ¢ (e€L¥ 08L91 €961
- 661 99% 96 ¢ Gev 8eg ¥1 2961
g 9G1 LS 71 81% GIGGT 1961
4} L9 SLI 914 eE£9% L9¢ 0961
eI 001 g8 69 ‘¥ e9LI bsLe 6S61
0% 8 g% 9¢ '¢ 14 0es1 8461
- _ wnzed adejusnaad JoqunN *oN
aerxefew g XeATA °d —_— =
1918) °d sAnISOq 1810L xeox
punoy saroadg paurwExa SapIS




Page 71

HAITI
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2
{thousands) Area km
> TOTAL COUNTRY 5103 27750

4 ///4/,//:///’7//// //// ‘ Non malarious areas 1343 8 650
7

Maintenance phase - -

7

L

/ (2 /
Gz X

/ / Originally malarious areas
2 » 3

Consolidation phase - -

.
s

m Attack phase 31760 19100

0 7%

D Total originally malarious areas 37860 19100
PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 772 ™4
Evaluation operations 11 302 313
Administrative and other - 28 28
Transport - 54 54
Total 13 1156 1169
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other

Type Operations Operations operations Total
Four-wheel vehicles 162 - - 162
Two-wheel vehicles - - - -
Boats 1 - - 1
Animals - - - -
Other - - - -
Total 163 - - 163
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HONDURAS

STATUS OF MALARIA PROGRAM AT DECEMBER 1973

TOTAL COUNTRY

X
.

Total originally malarious areas ____2426

Non malarious areas

Area km2 .

Originally malarious areas

Maintenance phase

Consolidation phase

Attack phase

Population
(thousands)
2776 112088
350 10737
468 7123
1958 94 228
101 351

— ————
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 236 236
Evaluation operations 1 98 99
Administrative and other 9 49 51
Transport _ 38 38
Total 3 421 424
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 40 10 22 72
Two-wheel vehicles - 70 1 71
Boats - - - -
Animals 21 66 - 87
Other - - - -
Total 61 146 23 230
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MEXICO
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2
’ (thousands) Area km
) TOTAL COUNTRY 53665 1967183
1 ' Non malarious areas 26292 817183
I
i Originally malarious areas
| Maintenance phase - ~
Consolidation phase 13037 424 694
7// Attack phase 14 336 725 306
7
it Total originally malarious areas 27373 1150000
I
|
___
PERSONNEL
Activity Professional Non professional Total
Spraying operations 48 4208 4 256
Evaluation operations 87 1078 1145
Administrative and other 3 679 682
Transport - 248 243
Total 118 6208 6 326
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 478 501 349 1328
Two-wheel vehicles - - - -
Boats 52 - - 52
Animals 2258 146 - 2404
Other - - - -
Total 21788 647 349 3784
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NICARAGUA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population 2 .
{thousands) Area km

TOTAL COUNTRY 2073 127 358

Non malarious areas - 9000

Originally malarious areas ~

Maintenance phase - -

Consolidation phase - -

/// Attack phase 2073 118 358
Z

§

Total originally malarious areas 2073 118 358
PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 246 248
Evaluation operations 4 155 159
Administrative and other - 51 51
Transport - 59 59
Total 6 511 517
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - - 56 56
Two-wheel vehicles - 15 - 15
Boats - - 18 18
Animals - - - -
Other - 1 - 1
Total - 16 74 90
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PANAMA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2

{thousands) Area km

TOTAL COUNTRY 1570 75 650

Non malarious areas 60 5810

Originally malarious areas

Maintenance phase =~ -

Consolidation phase = -

@ Attack phase 1510 69 840

Total originally malarious areas 1510 69 840

PERSONNEL
Activity Professional Non professional Total
Spraying operations - 294 294
Evaluation operations 2 208 210
Administrative and other - 65 65
Transport - 18 18
Total 2 585 587
TRANSPORT FACILITIES
T Spraying Evaluation Mixed or other

ype Operations Operations operations Total
Four-wheel vehicles 63 15 9 87
Two-wheel vehicles - 71 - 71
Boats 19 27 - 46
Animals - - - -
Other - - - -
Total 82 113 9 204
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PARAGUAY .
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2
- (thousands) Area km
TOTAL COUNTRY 2 389 406752
Non malarious areas 398 200
Originally malarious areas

Maintenance phase - -

Consolidation phase 1158 301189

Attack phase 833 105 363

: Total originally malarious areas 1931 406552

|
. R |
PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 156 157
Evaluation operations 5 199 204
Administrative and other - 97 o7
Transport - 60 60
Total 6 512 518
TRANSPORT FACILITIES
T Spray@ng Evaluation Mixed or other
ype Operations Operations operations Total
Four-wheel vehicles 108 4 4 116 *

Two-wheel vehicles - 229 6 235
Boats 7 14 - 21
Animals - _ - -
Other 14 27 - 41
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PERU
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2
(thousands) Area km
TOTAL COUNTRY 14889 1285215
Non malarious areas 9 699 324044
Originally malarious areas
Maintenance phase 1421 195 818
Consolidation phase 2503 221930
7= Attack phase 1266 543423
_
Total originally malarious areas 5190 961171
i
PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 303 305
Evaluation operations 14 275 289
Administrative and other - g8 a8
Transport - 55 55
Total 16 731 747
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 14 89 23 126
Two-wheel vehicles - 5 - 5
Boats 10 260 17 287
Animals - - - -
Other 2 29 - 31
Total 26 383 40 449
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VENEZUELA
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

. Population

2
(thousands) Area km

TOTAL COUNTRY 11218 912 050

[: Non malarious areas 2804 312 050

Originally malarious areas

Maintenance phase 7912 460054

Consolidation phase - -

7 Attack phase 502 139946
/
Total originally malarious areas 8414 600000
PERSONNEL
. Activity Professional Non professional Total
Spraying operations 4 449 453
Evaluation operations 14 494 508
Administrative and other (a) (a) @)
Transport (a) () (@)
Total 18 943 961

TRANSPORT FACILITIES

_ Type Operdtions | Operations | " operations | Toul
Four-wheel vehicles 157 144 - 301

. Two-wheel vehicles 42 315 - 357
Boats 45 88 - 133
Animals 365 335 - 700
Other 86 - - 86

Total 695 882 - 1577

(a) Serv;ces per:formed by personnel of the "Direccién de Malariologfa y Saneamiento
Ambiental” in charge of different programs of Environmental Sanitation.
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BELIZE
STATUS OF MALARIA PROGRAM AT DECEMBER 1973
Population 2
(thousands) Area km
TOTAL COUNTRY 132 22965
Non malarious areas - -
Originally malarious areas

Maintenance phase - -

Consolidation phase 55 4 307

W Attack phase 77 18 658

74
Total originally malarious areas 132 22965
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 20 20
Evaluation operations 1) 16 (3) 16 (4)
Administrative and other - 4 4
Transport - 2 2
Total (€3] 42 (3) 42 (4)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other

Type Operations Operations operations Total
Four-wheel vehicles 4 8 1 13
Two-wheel vehicles - - 1 1
Boats - - 6 6
Animals - - - -
Other - - - -
Total 4 8 8 20

(Part-time personnel in parentheses)
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CANAL ZONE
STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population

@
(thousands) Area km

TOTAL COUNTRY 48 1432
I:I Non malarious areas - -
Originally malarious areas i

Maintenance phase - -

Consolidation phase 48 1432
’// / Attack phase - -
7.
Total originally malarious areas 48 1432
4—_-—4—-—JA
PERSONNEL
Activity Professional Non professional Total
Spraying operations - ) (23) (23)
Evaluation operations - ) 1)
Administrative and other - - -
Transport - 4) (4)
Total - (44) (44)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - - - - -
Two-wheel vehicles - - (2) (2)
Boats - - - - -
Animals - - 4) (4)
Other - - - -
Total - - (6) (6)

(Figures in parentheses are to be considered as part-time)
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FRENCH GUIANA

STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population 2
(thousands) Area km
TOTAL COUNTRY 50 90000
l:l Non malarious areas - -
Originally malarious areas -
m Maintenance phase 25 200
Consolidation phase 19 82 300 )
ﬁ% Attack phase 6 71500
Total originally malarious areas 50 90000
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 69 69
Evaluation operations 3 12 15
Administrative and other - - -
Transport - 26 26
Total 3 107 110
TRANSPORT FACILITIES
T Spray%ng Evaluation Mixed or other
ype Operations Operations operations Total
Four-wheel vehicles 11 - - 11 -
Two-wheel vehicles - - - -
Boats 3 - - 3 .
Animals _ _ - _
Other 9 _ _ 9
Total 23 - - 23
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SURINAM
. STATUS OF MALARIA PROGRAM AT DECEMBER 1973

Population 2

(thousands) Area km

TOTAL COUNTRY 405 163820

i Non malarious areas 146 70

Originally malarious areas

Maintenance phase 184 8 955

Consclidation phase 43 55 345

W Attack phase 32 99 450

Total originally malarious areas 259 163750

. PERSONNEL

Activity Professional Non professional Total
Spraying operations - 24 24
Evaluation operations 1 39 40
Administrative and other - 20 29
Transport - 69 69
Total 1 161 162
. ‘ TRANSPORT FACILITIES
: Type Oprations | Oporations | " operetions | Toul
Four-wheel vehicles - - 9 9
Two~wheel vehicles - 7 - 7
Boats - - - -
. Animals - - 23 23
Other - - - -
Total _ 7 32 39
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I1I. SPECIAL TECHNICAL PROBLEMS

A. General Status

As discussed in Chapter I, there are 14 political units where no significant progress
was made during the last 10 years, at least in some part of their territories. Aside from financial,
administrative and operational difficulties, there are technical problems which affect the progress
of the programs and make operations more difficult and expensive. There are: 1) the vector's
physiological resistance to the commonly used insecticides; 2) behavioral resistance, which exists
when the vector avoids contact with surfaces sprayed with residual action insecticides; 3) the para-
site's resistance to antimalarial drugs; and 4) human ecology, particularly migration, settlement
and precarious housing. While the first three problems are found in specific localitles in certain
countries, the last one is rather universal in areas with persistent malaria transmission,

The vector's physiological resistance to DDT has been one of the principal problems
along the Pacific coast in El Salvador, Guatemala, Honduras and Nicaragua. The population in
these areas is about 2,758,000 or 27,8 per cent of the total living inthe malariousareas of these
four countries. Propoxur has been substituted for DDT since 1970-1971 with good results. However,
in the central and western coastal area of El Salvador the vector was also found toberesistant to
propoxur, first in a few localities in 1972, but in a larger area in 1973, The use of organophospho-
rous and other carbamate insecticides for crop protection apparently caused rapid development of
such vector resistance. In a small group of localities in Guatemala where propoxur has been used
during the last three years, resistance to this insecticide was also found late in 1973.

The vector has also been found to be physiologically resistant to DDT in some areas of
Mexico and Haiti, 1In the latter, the problem seemed to be increasing along the southern peninsula
where the malaria transmission potential is high, Taking this together with other operational and
financial problems, much difficulty is anticipated, A similar problem was identified in Costa Rica
and Panama, but the use of propoxur has solved the problem and no malaria transmission was
observed in the area during 1973,

Behavioral resistance of A. nufieztovari has been a problem in western Venezuela and
in eastern and norther Colombia, where DDT has not been able to interrupt malaria transmission
completely, but only to bring it down to a certain level. This problem, together with intensive
colonization and with drug resistance of P. falciparum, makes progress extremely slow,

Strains of P. falciparum resistant to Chloroquine have been identified in parts of Brazil,
Colombia, Cuyana, Panama, Surinam and Venezuela., Alternative drugs are available for radical
cure treatment, but they are not recommended for mass drug administration. However, if the
insecticides are effective in interrupting transmission, the problem of parasites resistant to drugs
is of less epidemiological importance. On the other hand, where the insecticides are only partially

effective,as in Colombia, the parasites' resistance to Chloroquine constitutes another major problem
in the program (Map 3).

The problems associated with population dispersion, habits, migration and human
ecology in general have beenthe most common and important factors which contribute to the persist -
ence of transmission. In the last 15 years, all the countries in this Hemisphere have extended their
plan for economic development and consequently much land previously unused of unfavorable health
conditions, has been opened and many roads constructed. Most of these new settlements of population
are in areas with high vector density and with other epidemiological factors favorable for malaria
transmission. A complete interruption of transmission in such areas may be extremely difficult
with regular attack measures and financial resources. On the other hand, if malaria transmission

persists in such areas, it provides permanent sources of infection for the rest of the country and
jeopardizes economic development.
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AREAS WHERE CASES OF FALCIPARUM RESISTANT TO 4-AMINOQUINOLINES HAVE BEEN NOTIFIED

No. Country and Area

BRAZIL

Marcelos (Amazonas)

Pto. Velho (Rondonia)

R. Machado (Rondonia)

Cuiab4 (Mato Grosso)

Trés Lagoas (Mato Grosso)
Conceigfo da Barra (Ezp. Santo)
Alenquer (Parf)

Santarém (Par4)

S. Miguel Guam4 (Par4)

10 Belem (Parf)

11  Igoraperimirim (Parf)

12 Barcarena (Parf)

13 Belem-Brasilia Highway (Parf)
14 R, Gurupi (Parg)

15 Braz Aguiar (Roraima)

16 Nucajaf (Roraima)

17 Boa Vista (Roraima)

18 Macapd (Amapf)

COLOMBIA

19 Curiche (Choc8)

20 Rio de Oro (Cesar)

21 Caucasia (Antioqufa)

22 Cimitarra y Bolfvar (Santander)

23 Pto. Boyacd (Boyaci)
CUYANA

24 Lethem
PANAMA

25 Las Cumbres y Chilibre
Lago CGatun
San Blas
Garachiné-Sambé
SURINAM

26 Alalaparoe
27 Lawa y Marowijne rivers

VENEZUELA

28 ( (T. F. Amazonas)
Barinas

WO CO =IO U G N =
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B. Activities for solving technical problems

Table 23 summarizesthe areas withtechnical problems and the activities being carried
out to solve them, and Map 4 shows the affected areas.

1. Use of other insecticides

In countries of Central America (Costa Rica, El Salvador, Cuatermala, Wonduras and
Nicaragua) propoxur continued to be used in areas where the vector had developed physiological
resistance to DIT and dieldrin. Results continuedtobe highly satisfactoryin several of the countries.
Propoxur was also utilized in limited areas of Panama and in field trials in Venezuela. However, the
increasing development of the vector's physiological tolerance and resistance to propoxur inexten-
sive areas of El Salvador has compounded problems of attacking malaria in that country.

2. Larvicides

Larviciding as a supplementary or alternative attack measure continued in a limited
number of urban or densely populated areas of Haiti, Mexico, Nicaragua, Panama, and the Dominican

Republic. Field trials in Brazil in the cities of Manaus and Belem showed very encouraging results
during the year.

3. Mass Drug Administration

Mass drug administration was carried out in Colombia, Guatemala, Haiti, Peru and
French Guiana in 1973 as a supplement to residual house spraying. The measures were effective
wherever good coverage was obtained. However, in Colombia especially in the Urab4 area, the

effectiveness of Chloroquine distribution was reduced due to resistancetothis drugin the local strain
of P. faleiparum (Table 24).

The distribution of medicated salt in Surinam since 1966 was discontinued in September
1973, in view of the appearance of a few cases of P. falciparum resistant to the drugs used(Four
aminoquinolines). The medicated salt distribution was not very effective in the past because of some
operational failures to provide salt steadily. In French Cuiana, however, salt distribution is being

continued. In Guyana, medicated salt was provided only to the group of balata bleeders as a preven-
tive measure.
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IV. RESEARCH

The Organization continues to support operational research projects on possible attack
measures which appear promising for the solution of field problems. However, the extent of the tech-
nical problems hindering the progress of the programs requires increasing efforts in the epidemio-
logical study of those problems. At the same time, the promising results obtainedby some research
workers on basic problems has made it necessary for the Organization to give additional support to
those aspects which appear to afford a good likelihood of practical application.

Activities carried out during the year included:

A. Evaluation of Insecticides

1, Propoxur

In 1973, efforts were continued to evaluate propoxur for the control of malaria transmit-
ted by A. albimanus resistent to DT, dieldrinand various organophosphorous insecticides in Central
America. The significant decline in the malariometric indices continued in the areas treated along

the Pacific coast, except in the area of propoxur resistance, which extends to most of the coastal
plains of El Salvador.

Studies were continued on the factors influencing the residual effect, especially the pH
of the surfaces sprayed in relation to the insecticide formulation.

2. Landrin

This insecticide was considered a possible solution to the problems of propoxur resist-
ance in Ei Salvador in view of the success obtained in field studies (stage V) carried out in Nigeria
and the low-cross resistance betwe.a the two insecticides, confirmed in the laboratory of the Univer-
sity of California and in the field in Ei Salvador by experiments carried out by the Central American
Malaria Research Station of the United States Center for Disease Control.

Field studies were made to compare the effects ofthe insecticide on A. albimanus popu-
lations that were susceptible andresistant to propoxur. Since the development of propoxur resistance
appears to have followed two different routes in El Salvador, three localities were selected for treat-
ment with landrin. One was a cotton growinglocality where propoxur resistance developed apparently
because of previous selection by parathion and other organophosphorous insecticides used in agricul-
ture, followed by the use of propoxur for antimalarial purposes. The second is locatedin arice culti-
vation area where resistance was associated with the prior use of carbaryl and other carbamates for
crop protection, and its development probably precede? the antimalarial use of propoxur. The third
was alocality in which A. albimanus was susceptible to propoxur. For each ofthese three localities,

a neighboring locality with similar characteristics was selectedfor comparative observations without
treatment with landrin.

The results obtained during the 1973 transmission season confirmed the high efficiency
oflandrininareas where A.albimanusis susceptible to propoxur and itslower efficiency in propoxur-
resistant areas where the knock-down effect of landrin was almost completely lost, even though high
mortalities continuedto be obtained after a 24-hour observation period. No differences were observed
between the two propoxur-resistant areas.

These results show that landrin may be 2 good attack measure inpropoxur-susceptible
areas and could perhaps provide a useful control in propoxur-resistant areas, although the duration
of effectiveness in these areas may perhaps be limited.

Plans were made for a large-scale trial (stage VI-VII) of this insecticide but unfortu-

nately the manufacture of landrin was suspendedinlate 1973 because ofthe oil crisis. Consequently,
these trials had to be postponed.
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3. Other Insecticides

Preliminary trials were carried out on the eifectiveness of other insecticides on local
A. albimanus in El Salvador. So far Fenthion (OMS-2) and Actellic (OMS-1424) have been tested,
and plans have been made for large-scale irials of Methyl Dursban against Aed:s aegypti and A.
albimanus.

B. Chemotherapy

In vivo and in vitro studies were continued to determine ihe distribution of P.falciparum
strains resistant to the 4 aminoquinolines in Colombia, Surinam, and Panama.

In Colombia, an epideriological study was begun on the evolution and possible disper-
sion of drug resistant P. faciparum strains,

C. Immunological Studies

The Organization continued and incressed its contribution to the financial support of
research designed to develop a method of active immunization against malaria, which is being con-
ducted vy the Dejartment of Preventive Medicine of New York University, and supported their colla-
boration with the De,artment of International Medicine of the University of Maryland, which
is extending the testing of this technique o human volunteers.

These studies have already resulted in the active immunization of persons by bites of
irradiated infected mnosquitos, thus demonstrating the possibility of the phenomenon. Research is
being increased n the identification, selection and purification of the most active antigens and prac-
tical routes of administration, the solution of production problems, in particular the development of
an in vitro method of cultivating sporozoites andthe study of the mechanism of the immune response
and ihe cifects and possible use of adjuvants.

The Organization also provided a fellow from the University of Belo Horizonte in Brazil
to work on this research at New York University for two years, at the eud of which she can continue
research on malaria immunology upon return to her country.

D. Serological Studies

Assistance was given to the Malaria Eradication Service of Costa Rica in establishing
a laboratory for the serological diagnosis of malariain San Jos8. That laboratory initiated research
on the use of serological techniques in the evaluation of malaria eradication campaigns and epidemio-
logical surveillance of that disease.

In collaboration with the Malaria Eradication Service of Guyana and the United States
Public Health Service Center for Disease Control, a sero-epidemiological survey was conducted in
the interior of Guyana for the purpose of confirming the alleged eradication of malaria from the
greater part of that country.

At the same time, serological specimens were collected in and around the fociof trans-
mission in the are2 in the consolidation phase inthe west of the country on the Brazilian border, with
a view to better defining the use »f these techniques in malaria surveillance.

E. Entomological Studies

Studies were continued on the susceptibility of vectors to insecticides and on variations
in the behavior of vectors that may affect their contact with insecticides applied inside houses.

In collaboration with the Department of Entomology of the University of California
(Riverside)studies are continuing onthe mechanisms of A. albimanus resistance to insecticides and
onthe spectrum of cross resistance to other insecticideés obtained by selection with one of themn. The
results of these studies are being used as a guide in field trials of insecticides in Central America.

In collaboration with the Department of Zoology of the Universityof Ilinois, genetic
studies of South American vectors were continued in Colombia and Brazil and the difference betwezn
the i nufieztovarij of the two countries was confirmed, Studies were initiated on the colonization of
possible members of this complex of species with a view to their genetic study.
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F. Research on Economic Effects of Malaria .

With the completion of field studies in Paraguay and the assembly of extremely varie!
information on a multitude of economic factors and indicators for studying the impact of malaria on
the microeconomy, the information collected is being analyzed at Heidquarters.

V. INTERNATIONAL COOPERATION

PAHO/WHO continued to provide technical assistance, fellowships, antimalarial drugs,
equipment and supplies for eatomological studies, mailing tubes for shipping blood slides and a few
vehicles for training and special studies.

a. Technical assistance: Through the assignment of full-iime professionaland tech-
nical personnel and short-term consultants at the Country, Zone and Headquarters levels (Table 25).

b. Fellowships: Arrange:nent of six fellowshipsto receive {raining in malaria eradica-
tion at "Escuela de Malariologfa y Sanermiento Ambiental” (School of Malariology and Environmental
Sanitation) in Maracay, Venezuela, four being granted fellowships by the Covernment of Veuezuelia
and two by PAHO.

¢. Antimalarial drugs: PAYO has beeu providing antimalarial drugs for presumptive
and radical cure treatments. The amount and type of drugs provided to e2ch country during 1973 and
the accumulated guantity previously supplied since 1958 are given in Table 26.

d. Supplies, ejuipment and vehicles: Within the limitation of funds, PAWO has been
providing only the essential material and ejuipment needed for entomological studies and other
research activities. Mailing tubes for shipping blood slides and some limited amount of laboratory
supplies have been provided occasionally. A few vehicles for training and some special activities in
case of emergency have also been purchased.

The United States Agency for International Development (AIN) continued to make grani
to one country, but terminated its assistance in loans in 1973.

The Government of the Federal Republic of Germany donated 248, 000 kilograms of
propoxur to four countries in Central America during the year.

The United Nations Development Programme (UNDP) allotted funds for the employment
of an Epidemiologist for Panama.

Table 27 shows the contribution of PAHO, WHO and AID to the programs for 1973 and
estimates for 1974. M
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INTERNATIONAL CONTRIBUTIONS TO MALARIA ERADICATION PROGRAMS IN THE AMERICAS
1973 AND ESTIMATED 1974

(U.S. dollars)

1973 1974 (estimated)
Country or oth.er.' irgilitaeti%fn
political or adminis- of total WHO AID (USA) WHO AID (USA)
trative unit PAHO and (fiscal PAHO and (fiscal

coverage WHO/TA year) a) WHO/TA year) &)
Argentind covececccoos Aug, 1959 1836 - - 7000 - -
Bolivia ¢ecoevovecesco Sep, 1958 66768 - - 53500 - -
Brazil .ccccccccscnss Aug. 1959 210 330 46030 - 207 800 50 000 -
Colombia ceosseesecs Sep. 1958 91173 - - 118 300 - -
Costa RiC2 cevavecnnes Jul, 1957 - 26 371 - 28 600 33900 -
Dominican Republic ... Jun. 1958 36503 - - 15 000 - -
Ecuador..csccoosorcas Mar, 1957 55968 - - 50500 - -~
El Salvador .e.cocesso Jul. 1956 31782 87 309 - 37100 77100 -
Guatemala ....ce0000 Aug. 1956 30345 33982 - 881700 32500 -
Guyana ceececesscosco Jan, 1947 2495 - - 1800 - -
Haiti .socevcoacoooses Jan, 1962 90837 - 1200000 82900 - 1500000
Honduras .esceccoeces Jul. 1959 - 55196 - - 59 300 -
MexiCO cocvcoconscnce Jan, 1957 2£ 209 110282 - 89700 40000 -
Nicaragua cososcoseeo Nov. 1958 52 356 63954 - 21100 26159 -
Panama secccoeccenss Aug, 1957 23549 29154 - 21100 49500 -
Paraguay ceecccoscsos Oct. 1957 77746 - - 33100 - -
JPeru o oeoncoicacocoss Nov, 1957 56198 - - 60200 - -
Belize .uiiccoocoscas Feb, 1957 21583 - - 22200 - -
French Guiana ..cc0e. Sep. 1963 9682 - - 5 000 - -
Surin@m .cececcccecss May 1958 - 61670 - - 37100 -

Inter-country projects
and general services 476 692 384 884 - 283 350 418 260 -
Total ccucocoooa 1361052 898832 1200000 1226950 823819 1500000

.a) AT loans are shown in Table 21



