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INTRODUCTION

On behalf of Dr. Hector R. Acufia, Director of the Organization,

Dr. Pedro M. Acha, Chief of the Division of Disease Control welcomed the
group and gave a brief resume of the background for reorganization of the
Committee with its new terms of reference; | |

The previous Scientific Advisory Committee on Dengue, meeting in
Bogota, Colombia in May 1974 recommended that it be reconstituted to
include experts in yellow fever and A. aegypti. Such a new Committee
could then advise the Director of the Pan Americap Health Organization on
the entire problem of A. asegypti-borne diseases, their prevention, control
and surveillance. Accqrdingly, the new Committee was appointed by Dr. Acufia
during 1975 and given its initial assignment of responaibilitiesf

At the XXVI Directing Council Meeting, in October 1975, Resolution XXIII
was adopted requesting the birector to review the current policiles of the
Organizaﬁion on A, aegypti eradication and prepare a preliminary report for
the XXVII Directing Council. The newly constituted Advisory Committee was
charged with this responsibility which became the mhjor agenda item for the
First Meeting.

The Committee was welcomed to Panama by Dr. Abraham Saied, Minister
of Health of Panama, who reviewed the history and importance of yellow fever
in Panama, since 1905, He emphasized the geographic and strategic importance
of Panama as a focal point for international travel with the accompanying
risks of re-introduction of yellow fevef, dengue, and Ehe problem of
controlling rei;festations with 4. aegypti. He called attention to the
need for international cooperation in these endeavours anq the pleasure of

his Government in hosting this important Meeting.



The full Committee was in attendance for the first Meeting,
In sddition, temporary advisors were presen; from Panama, Bfazil,
Trinidad, Colombia, Venezuela, United States of America and'Thailgnd.
The group elected Col. Philip K. Russell as its Chairman who then
guided the Committee through the agenda and the plenary sessions

which adopted the accompanying report.



I. CURRENT STATUS OF YELLOW FEVER AND DENGUE

A. Yellow fever

1, ZEpldemiological considerations

Sylvatic yellow fever continues to be observed in South American
forests, the Amazonian forest being the most important focus of the‘disease.
From these enzootic aress the infection may extend into other forested
areas, as it was the case in Central America in the fifties, and on repeeted
occasions towards central end western Brazll, Paraguay and nortﬁern Argentina,.
The known wave ohenomencn of the number of human cases increasing every five

or six years continues to be observed,

Urban yellow fever, once common in Aedes asegypti infested cities

has not been registered recently. The last outbresks happened in Rio de
Janeiro in 1928, in Bucseramenga in 1923, and in Socorro in 1929, In addition,
five cases of urban yellow fever occurred in Trinided of which one case pos-
sibly cccurred in Port of Spain during the 1954 outbresk.

Sylvaetic yellow fever continues to be a disease of forest workers,
and cases are uéually sporedic. However, on_cértain occasions, particularly
in colonization areas, if unvaccinated pecple come in contsct with the
enzootic viral cycle, outbresks of the disease occur.

It 15 believed that the enzootile situation is a complex one, not
yet fully understood. Although the monkey-mosquito cycle is the baslc
component of the enzootic situation, dynamics and movemént trends af
monkey population as well ss consideration of certsin vectors such as

Sabethes chlorosterus end possibly memmals other then monkeys, such as

marsupials, deserve further study. At present, the enzootic situation
appears to be composed mainly of & chain of small wandering epldemics in

monkey bands, the transmitting vector being epecies of the genus Haemagogus.
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There has been & decresse in the incidence of the reported cases
in most countries. The decline seems to result mainly from the 1ncreasgd
use of the 17-D vaccine. Novertheless, it should be kept in mind that
meny unrecognized infections might occur, especially in the remote areas,
due to the lack of surveillance.

Sizeable epldemics, however, have been recorded in the past 10
years in Argentina, Bolivia, Brazil, Colembia, Peru &snd in Venezuela
(Teble 1.) These outbreaks have occurred in the Amazon region and outside
of it. 1In countries like Brazil more cases have been diagnosed éutside of
the Amezon region. Undoubtedly this is due to the low population density
in this region. | |

Although the number of cases proven by histopathology or by virus
isclation recorded during these outbreeks is ususlly small, retrospective
epldemiolegical investigetions often suggest that the evidence of infection
is much higher. This impression is usually supported by serology. Thus
yellow fever complement fixing antibody in high titer was found in 18 (1.4%)
| out of the 1201 persons living in the area of Goids State, Brazil, during
the 19?2-73 epidemic of yellow fever which occurred in that State. This
finding suggests that some 21,000 peéple out of the 1,5 million rural in-
habitants of the epidemic area might have been infected. Nevertheless,
only 71 cases were laboratory proven, 44 of these by histopathology.

Tropical rain forests where adequate densities of Haemagogus
vectors are found and which for long periods of time heve not been exposed
to yellow fever virus, mey harbor large monkey populations, thus becoming
receptive sreas for the infection., If the virus were introduced there,
epizootics and epidemics are likely to occur. At present, there are receptlve

areas in western Paname and Central Americs, as well as in southern Brazil.



Hoemagogus mosquitoes seem to be the mailn vectors during these
epidemics, Although most infectlons seem to occur within the forests, it
1s possible that outside forest transmission might occur. This could have

been the case in past outbreaks 1in Central Americs, where Haemegogus

snastasionils, a good yellow fever vector, can breed in secondary growth
forest, as well as in artificilal contalners., Other mosguitos such as

Aedes leucocelseneus and Sabathes speciles play a role as yellow fever virus

vectors.

Surveillance of yellow fever cases should be lncreased, ésgecially
by histopathology of liver sectlon of fatal suspected cases. This should be
undertaken particularily in the enzootlic aress and in the known epidemic areas.
These include sreas of central and southern Brazll, eastern sections of
Paraguey, the Magdaslena river valley of Colombla, Bolivia, Venezuela, Peru
and Ecuador.

Alsc surveillance shoﬁld be increased in urban centers Infested by

Aedes megyotl, especielly those located near the enzootic and epldemic sress.

In addition, yellow fever vaccinetion should be routinely carried out,
primarily in these areas, as well as in the new areas of colonization of the
Amezon besin. Priority should also be considered for road workers and other

groups of necple engaged in forest clearing.

2. Current risk of epidemic urban yellow fever

Because yellow fever virus is in certain foreste of tropical America

and Aedes aegyptl occur in some urban regions, the danger of epidemic urban
yellow fever pers;sts. On the basis of sylvan human ceses reported during
the past decade, or on the oceurrence of infection in monkeys, and the presence

of Aedes aegypti :I.n adjacent urbanized areas, Colombis, Venezuela, Panama,
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Trinidad, Surinam and Guyane are at greatest riek of urben yellow fever.
In addition, Bolivia, Brazil, Fcuedor, Peru and Argentina are at risk,

if re-infestation with Aedes segypti should occur (see map.)

The recent reappesrance of dengue virus disease in central

Colombia during 1975 and 1976 in regions nesr sylvan activity of yellow
fever virus provides a historlcslly unique Oppértunity to compare the
ecology and epidemiology of yellow fever and dengue viruses in one region.
Although current informetion indicetes that yellow fever virus antibodies
do not protect against dengue virus disease, 1t is unknown whether dengue
1mmunity will affect human susceptibility to yellow fever virus infection

and disesase.

B. Dengue

1. FEpidemiologlcal conslderations

Fpidemics of dengue and dengue-like dlseases have recurred at
frequent intervals in the Western Hemisphere. In this century, major out-
breaks occurred in 190k, 1915, 1922, 193k, 1941, 1949-50, 1963-64, 1968-69,
1971-72 and 1975-1976. Those since 1960 have been limited to the Caribbean
region (see Figure 3 and Table 2). Attack rates were high, sometimes
exceeding 70 or 80 percent.

Only serotypes 2 snd 3 ere currently recognized in the Americas.
Serotype 2 virus was Tirest isolated in Trinidad in 1952 and serotype 3
vas first recovered in Puerto Rico during the 1963‘-61; epidemic. Both sero-
types caused epidemic disemse in the Caribbean region during 1968 and sero-
type 2 predominated in 1969. Sporadic dengue transmission has been detected

in Puerto Rico during 1970 through mid 1975. An island-wide epidemic began



in September 1975, during which approximately 1300 cases of dengue-like
illness were detected by an intensive surveillance system. Early insti-
tution of control measures probably Interupted the epidemic.

In Colombia, where dengue was endemic in the 20th Century until

1952, Aedes megypti was virtually eliminated between 1952 and 1960 (the

city of Cucuta excepted). However, after the country became reinfested
with the moéquito in 1969, two serious outbreaks of dengue fever have been
observed: one, in the northern regicn during 19?1 and 1972 producing at
least 450,000 cases, and, the second, in the Magdalens valley, during 1975
and 1976. The etiologic agent of the former was dengue 2; from the latter
two isolates have been identified as dengue 3, other isolates are still
under study. Moréover, after the outbreak in northern Colombia, the
disease continued to appear there under endemic fashion.

Dengue's high attack rate, associsted morbidity and long periods
of convelescence lead to suffering, absenteeism, impaired efflciency at
work and a burden on health faecilities which cen result in wasteful health
care., The importance of suspected cases of DHF described in Puerto Rico
should not be underestimsted, nor should the risk of DHF appearing in the
Americas under epidemic form. Yet to be fully explored are the possibilities
of congenital abnormalities, ebortions and recrudescence of underlying
diseases. The tcll of an outbreak includes both the direct costs of
natient treatment and the indirect costs of emergency vector control
measures, lower work productivity and decreased tourist revenue. The cosets
of continuing A. esegypti control must also be taken into sccount.

Ih regions where the vector has heen eradicated, dengue ocutbresks

may develop 1f reinfestation of A. segypti occurs from other aress.
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This can occur with remerkeble rapidity (Teble 3.) Moreover, the geographic
extent of the diseese mey alsc incresse as reinfestation continues into

preas once free from A. megypti.

2. Hemorrhegic manifestations in America

The clinicel pictures of dengue with hemorrhagic menifestations
described in two adult Puerto Rican cases are not exactly the same ss dengue
hemorrhagle fever (DHF) observed in southeast Asia., 1In Asien DHF, the
patterns of bleeding are different, gross hemeturis and jaundice are nct
cbserved, onrofound ecchymoses and large purpuric spots are unusual, even
in cases with marked thrombocytopenis. Inladdition, massive hemorrhage, if
present, usuélly follows the onset of shock,

T™wo cases from Puertc Rico in 1975 mey represent dengue fever with
unusual hemorrhages or atyplcal DHF with a different pathogenesis from that
observed in southeast Asia. However, the third case, & 14 yesr oid male
with dengue-like illness, maculopapuler rash, positive tourniquet test,
thrombocytopenia (88,000/mm3) and hemoconcentration (46% to 3'?% during
recovery or sbout 25% hematocrit increase during 1llness) fulfill the
eriteria fof diagnosis of DHF (WHO criteria grade II.) Since this is only
one case amoné some 1300 recognized cases and an unknown number of un-
recognized cases in Puerto Rico during 1975, ceution should be exercised
in interpreting the significance of hemoconcentration to rule out de-

hydration due to cother processes than plasms leakage.

3. Risk of DHF
There is &8 risk of DHF in the Americas for the following reasons:

the presence of dengue 2 and dengue 3, even in the same country, the growth
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of urban populations end their crowding, the high rates of Aedes segypti

infestation, the Increasing humen traffic between towns and between countries,
and the proven observaticn that hemorrhagic manifestaetions have cccurred in

Puerto Rico and the possible introduction into the eres of dengue 1 and b

serotypes.

C. Other Arboviruses

In the Americas, the possibility of arboviruses other than those
of dengue and yellow fever being transmitted by Aedes segypti is to be con-

gidered, particularly Venezuelan equine encephalitls.



II. THE AEDFS AEGYPTI FRADICATION PROGRAM

A. Current Status

The overall picture of the progress made in Aedes aegypti ersdication

as st early 1976 is as follows: 17 countries or territories have now been

freed from Aedes segypti, io of which (with eradication certified by PAHO)
are engeged in vigilance activities: Argentina, Aruba, Belize, Bermuda,
Boliviae, Bonaire, Brazil, Canal Zone, Cayman Isles, Chile, Costas Rics,
Feuador, Parsguay, Peru, Sesba end St, Eustatius, and Uruguay {see Map.)
Of the remaining countries and territories 3h are still infested, 20 have
active campaigns and 1h are engaged in limited activities or have no eradi-
cation program (see Table 4.) The situation existing in the countries still
infested is described in deteil in Appendix I. Amongst the efforts made in
1975 to provide safeguards against diseases transmitted by A. aegxgti, special
mention should be made of the declsions of the governments of Jamaica-and of
Trinidad and Tobago to expand their control activities intb orgenized nationsal
eradication programs with effective financial support.

| The fact that eradication Operations‘are teking longer than expected
to achieve their objective is not due to technical problems, the target

Aedes segypti having remained susceptible to the insecticides now used

against them. The standard insecticides and methods employed ere st present
abate (for which the common names biothicon anﬁ temephoe have been under con-
sideration) for focal trestment of infested water at 2 ppm, and & 2.5%
suspension of fenthion (Baytex) or 5% malathion suspension for perifocal
treatment of the immediate surroundinge on which the mosquitoes rest. Ares

sprays, applied from the alr or from the‘ground, by the ULV method have been



used in some countries as supplementsry memsures. Despite a steadily
increasing accumulation of outside breeding sites (e.g. tyres, tins, ete.),
these operations have always succeeded in bringing the infestation indices
down. 1In the pest 2 years eradication has been achieved in the islands of
Bonaire, Aruba, Saba, St. Eustatius &nd Grand Cayman.

That operations have not produced results as fast as expected is in
fact due to the working plan having been unrealistically optimistic. Since
they did not contain a contingency allowance to guard againet inevitable
losses or erosion of working time, it usually tekes 1l weeks for the crew
assigned to a specific area to complete a cycle set for 8 weeks. The net
result is that only L-5 cycles (and sometimes fewer ) are completed in e
year instead of the expected 6 cycles. |

As in any large-scale operation, national programs haeve of'‘ten been
delayed by cerfain deficiencies. At the operational level there may be
inefficient personnel or lnadequate supervision, and et the administrative
level the inabllity of governments (1nev;tably frequeﬁt in an operatlon of
this size) to live up to their commitments with respect to implementation
and funding. It 1s more common for governments to overestimate their
ability to fulfill the program in the long run than for the technical
problems to have been underestimated at the cutset.

The general inflationery trend in personnel and operating_costs has
severely handicapped programs as they proceed from one year to thé next.
This trend has been aggravated in recantlyears by the marked increase in
cost and decrease in availability of insecticides and compression sprayers.
Such negative influences have resulted in some cases of abandonment of a

program previocusly undertaken in good faith.
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At the present time the program against A. aegxgti is centered in
the countries snd territories in the Caribbean ares, most of which are
participating, with the exception of Antigua, Dominica, Greneda, Heiti,
Dominican Republic, St. Kitts-Nevis, Turks and Caicos, Puerto Rico and
American Virgin Islands. Importent mainland areas which are not parti-
clpating at the present fime are the United Stetes and parts of Venezuela.

The danger of reinfestation resides principally in the export trade
(e.g. new and old automobile tyres and steel drums, alsc heavy machinery)
of these mainland countries., Sea &nd alr traffic throughout the Ceribbean
and with infested areas in the Americas and other reglons also constitute
a reinfestation risk requiring continuous surveillance.

The newer approaches to A. segypti control, suchlas'genetic meni-
pulation and the emoloyment of pathogens, are interesting and deserving
of support, even though they doc not appear to offer any immediate prospect
of routine employment. Several genetle control mechanisme have received
limited field trials and have not as yet proved to be feasible in reduction
of aegypti populations. None of the psthogens of segypti examined in the
leboratory has as yet proceeded to fleld triel egainst the epecies.

Under certain limited conditions Gambusia fish have been employed
for A. megypti control, but the breeding habitets where this is possible,
usually constitute only & small fraction of the totsl laerval habitats.

Proposals for the employment of the predstory mosquito Toxorhynchites are

still in the early developmental stages. Farlier attempts to establish
these mosquitoes for Stegomyis contrel have not been markedly successful
and the newer oroposal is to release these predators at freguent intervals,

as a sort of "living pesticide.”
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B. Survelllence of the Vector

As an integral part of eradication cperations, to guide the progress
of the country program, & wealth of information is obtained. This can be
used to serve a wider range of purposes than are at present exploited. The
present practice of showing only presence or absence of the vector on maps
of the overall program could be supplemented by the maps which show either
the current degree of infestatlion (house index) itself, cr the categorization
of the country with respect to infestation level (e.g. 15%, 2%, etc.)

In addition, the progress of vector populetion reduction in each
country could be displayed, showing each year the current index existing
as compared to the initial densities when the program wes commenced. The
contrection of the geographicael extent of the infestation could elso be
indicated by a compariscon of the number of localities infested. This would
serve to indicate the present status of dengue and yellow fever trensmission
in that country, and would also displey to governments the extent.of the
very real nprogress of the operations that they ere funding and performing.
The ensemble of the density figures for each country as mapped would give

a clear and comprehensive picture of the entire Aedes eegypti program and

provide an indication of the hazard of Aedes-borne disease 1n that part of
the world. Categorization of the density levels can lead to tabulation
showing concisely the current situstion, as compared to thet prevalling at
the time when each country program was initiated (Teble h.)

A Surveiliance activity essentiel in an eradication program is the
regular determination of the insecticide susceptibility levels of the vector.
Farly detection of the development of resistance will permit the timely
changing to an effective insecticide, thus conserving the progress achieved.

The menitoring service provided by the PAHO insecticide testing unit in

] Q@ Y Anr 4+ il An thi s
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As an aid to general coordination, it would be sdvisable to deposit
the data in the computer-based system, cenfered at WHO Geneva, of world-~
wide surveillance of Stegomvia vector of arboviruses. Use may be made of
the deposited date at any time on demsnd, because the system includes =
rapld map printout facility. The body of information accummlsted by PAHD

for Aedes aegypti and related vectors affords a potential for velueble com-

parison between the situstion in the Americas end that in the Old World with
respect to the tranemission of yellow fever and dengue. The insecticide-
susceptibility dete will alsc be deposited with WHO Geneva as pert of the
world-wide computer éurvey of resistance. The survelllance and susceptibility
data deposited each year into the computer system should be processed in
Geneva, as rapldly as possible, and returned as mep print-outs for publication
in the Dengue and Yellow Fever Newsletter, or other appropriate PAHO
publication.

At the stage when plens are being formulated for an eradicstion or
control program, it is essential to know certein ecological and distributional

facts sbout the local pedes segypti population, such as the majlor breeding

habitats and unusual breeding hebitats. This information can best be obtained
with a stratified rahdom sample of the possible ecologicael situetions. Such
a survey can be done in a short time with & minimum amount of rescurces.

Por countries which have not undertsken an eradicetion program, &

system of Aedes segypti surveillance may be instituted similar to that being

employed in Puerto Rico, Its objectlves are to (1) determine seasonal
fluctuations of population indices end to correlate the 1ndlces with rain-
Tall, (i1) determine the relative contribution of various contalner tyves

to A. segypti breeding, and (111) correlate larval population indices with



13.

observed dengue virus activity. It 1is based on a systemstic sampling of
the incidence of A. aegypti larvae in 100 households in each of & number
of strategically selected communities. The results are expressed in terms
not only of the house index, but also the contalner index (percent of con-
tainer infested); in addition the Breteau index (number of infested con-
tainers per 100 houses or premises) 18 obtained es a more inclusive measure
of the larval infestation level, Periocdic measurement of the population
density of adults, breferably by means of teking the biting (landing) rate,
is especially deslrable since 1t 1s the best basis on which a corfelation
with dengue transmission may be investigsated.

The results of the two-types of surveys mentioned in the two‘ﬁbove
paragraphs mey &lso be deposited in the WHO computer-besed facility at
Geneva, |

Ancther type of surveillance concerns ﬁhe vigilence activities in
a country once eresdicetion has been achleved. Its purpose is to ensure the
detection of reinfestations as soon as they occur, so that sppropriate
remedial measures can be applied immedistely before the infestation has
spread. As methods for detection, the exposure of ovitraps is an especially
useful adjunct to searches for larvae or adults; ports of entrance into the
country especially demend examination. Experlence has showm thet tﬁe first
half-year of the reintroduction is criticel with respect to the cost &nd
success of the eliminative operation. It 1is therefore clear that this type
of surveillasnce requires & well orgenized system, fallure to establish such

a system has been conductive of seriocus reinfestations. (see Table L.)
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C. Training

There 1s a need for'a basic training program followed ﬁy refresher
training, for the subprofessional personnel to be engaged in eradicetion
programs who are concerned with the application insecticides, the sur-
veillance activities, and the supervision of field operations. These can
be an integral part of the country program itself, or can be arrenged to
be availsble in other countries.

Since many of the countries involved in the overall program are
relatively small, it often happens that an entomologist, engineer or
epldemiologist is called to perform all the three functione mentioned.

In these cases a progrem of professional training would appear necessary
to broaden his expertise. Programs in larger countries would call for

greater speclalization in training.
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ITI. EMERGENCY VECTOR CONTROL

When urban cutbreak of Aedes aegypti-borne disease occur, immediate

suppression of the adult vector population to the lowest possible level is
essential., Control of mosgquite populations for this purpose must be
carried out by the use of space sprays; they may be applied by either
‘aircraft or ground equipment, depending on the size of the area to be

treated and resources available with which to do so.

A, Thermal Fogs

Formerly the most commonly utilized method of applying space treat-
ment was the use of thermal fogging epplying low concentretions of insect-
icides, usually no more than 5% in an cil carrier. While providing a
reasonable degree of immediate knockdown and kill of adult mosquitoces,
populations 1n the treated sreas usually recover within a brief period
of time. Furthermore, thermal fogging 1s highly dependent upon satisfactory
metereological cénditions. Transporting lerge quantities of expensive

diluents is uneconomical.

B. Non-Thermel ULV Sprays

During the last decade the development of highly effective technigues
for the application of ultra-low volume (ULV) quantities of insecticide
concentrates as non-thermal fogs has greatly eltered and improved the
abllity to sechleve effective, rapid and more econpmic control of sdult
mosquito pOpulaéions. The equipment utilized in this technique maey be
mounted on an eircraft or on a vehicle, carried as a motorized knapseck
sprayer or a8 & hand-carried sprayer. In asmuch as concentrates as high

as 96% technical grade are applied =t target dosages ranging from 220 to
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to 600 ml/ha, little or no diluent or carrier is required with & concom-
mitant saving on the cost of inactive materisls and their transport.

ULV applications cof insecticide concentrate can be carried out over
entire cities by aircraft, as hes been done with malath;on, or by vehicle
mounted equipment which can treast areas of around 225 h;/day. Operational
field triels in Southeast Asia, Africa, and the Americas have shown that
rapid reductions of population levels of A. segypti or related Stegomyia
can be achieved by the use of ULY application equipment and sultsble in-
secticides in appropriate formulations. A sequencerf several properly
timed applications can virtually eliminate the vector for a period of
months from the geographical aress covered. Several sequential ULV treat-
ment with fenltrothion insecticide spplied to the interier of house may
provide more than six months of effective control of A. aegypti populations
especially when entire neighborhoods are treated.

The committee was aware that while the environmentel impact of ULV
applications of malathion over urtan areas was very smsll, cere should be
taken with the application of othcr insecticides. FEqulpment muet be care-
fully adjusted to ensure optimum droplet sizes to avold spotting of
automobiles,

Triaels compering thermal fogs and non-thermal ULV insecticide appli-
cations have shown that the latter provides more effective contrel. Current
information clearly indicates that in the immediste future, appropriate
insecticides properly ‘applied by ULV, should be used in attempts to stop
epldemics of dengue, dengue hemorrhagic fever and yellow fever transmitted

by sedes segyptl, and that the effectiveness of these ULV applications of

insecticide on the disease and vector mosquito populetion be evalueted as

conclusively as possible.
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IV. VACCINATICN

A. Yellow Fever

Present yellow fever vaccines manufactured according to WHO require-
ments are safe and effective. They provide long lasting immunity and are
essential tools for prevention of YF in a variety of epidemiologlc situastions.
Vaccination under emergency and fleld condltions relses several problems
relating to supplies, delivery systems, vaccine stebility and efficacy.

Yellow fever vaccine is produced by a limited number of WHO apprcved
manufectures with only 3 in the Americes. Current annual production 1s
aporoximetely 5 to 7 million doses and avallable stores are estimsted at
approximetely 5 millicn doses. If an emergency situetion occurred and proc-
duction would have to be rapldly increased, a limiting factor would be the
small quantity of secondary seed-lot at present aveilable. The best present
estimate of the additicnal secondary seed-lct which might be needed is
estimated at 4000 ampcoules. Furthermore, the increesing cost of the pro-
duction of vaccines mekes it no longer possible for the vacecine producing
centers in Rio de Jeneiro and Bogota to provide the vaccine free of charge.
This may considerably limit the lmplementation of vaccination programs 1in
countries which cannot afford the resultling sdditional expense.

An additicnsl factor limiting & vaccinetion campaign may be.the
shortage of available operaticnal mechanical Injection equipment.

The efficacy of vaccination progrems depend on appropriaste manu-
facture, storage, transport and delivery of ithe vaccine. Variation in one
or more of these factors has adversely affected seroconversion rates in
vaccinees. Repeated monitoring of vacclne efficacy is a requirement for

assuring successful veccinatlon programs.
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Current vaccination programs are limited by the requirement for
subcutaneous inJection of yellow fever vaccine and by the inétability of
vaccine potency under tropical field conditions.

The duration of immunity has not yet been fully evaluamted; this
could greatly influence the design of vaccination cempaigns. Immunologie
1nterferénCE by other flavivirus haes been implicated as a factor in re-
ducing vaccine effectiveness. This phenomenon has not been sdequately

tested in a dengue-immune populetion.

»B. Dengue fever

Research on dengue veccines 1s in progress in three U.S. laborastories.
Eventual development of a multivalent vaccine utilizing live attenuated dengue
viruses appears Teaslble and offers promise of an alternative method for pre-~

vention of dengue at scme future time, possibly within 10 years.
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v. DISEASE SURVEILLANCE

A. Objectives

The commitiee belleves that the following should be the principal
objectives of & survelllance system for dengue and yellow fever:-

1. Identify and confirm cases of dengue and yellow fever.

2. Recognize cutbreaks of dengue and yellow fever, including

diseases end epizootics in monkeys.

3. 1dentify dengue serotypes, both autochthonous and imported.

L. Detect cases of dengue hemorrhagic fever.

5. Coordinste disease surveillance activitles with vector programs.

In the ebsence of vector eradicetion, the committee emphasizes the
crucial role of surveillance in providing the first line of defense sgainst
epidemics of dengue and yellow fever, and in detecting endeémlc transmission.
Meaningful epidemiologic intelligence is essential to provide a rationsl

basis for control related decisions.

B. Integration with other programs

Surveillance for dengue and yellow fever should be part of the existing
or developing,rnational surveillance systems or organizetions. Within these
systems 1t will be necessary to develop the reporting of symptom complexes
suggestive of dengue and yellow fever, especially acute febrile lllnesses

associated with rash, jaundice and/or hemorrhegic menifestations of any type.

Special efforts will be reguired to ldentify and include in the survelllance
system populatipn groups st high risk, e.g. forest workers and persons
living in or neer areas with known or potentisl sylvatic yellow fever.

For the optimel effectiveness in reporting, enelysis, and useful

-interventicn, survelllance for dengue, yellow fever and Aedes aegypti should

be integrated or very closely coordinated at a natlicnal level with vector

control or eradicetion programs.
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C. Laboratory support

The value of surveillance depends largely upon the availability
and utilization of appropriste leboratory support. UWilizetion in turn
requires simply and clearly defined system for specimen collection,
storage, and transportaﬁion vithin and between countries.

For dengue, leboratory support 1is needed most in those areas
historicelly at greastest risk of recurrent epidemics and/or endemic per-
sistance of the virus. Naticnal laboretories in these areas should, st
a minimal level, 5e capable of routine serologic diagnosis. In selected
laboratéries, higher levels of competence should be available, in the
following ascending order:

(1) production of HA or CF antigen,

(i1) mosquito innoculstion technigue for presumptive virus isoclation

demonstrated by immuncfluorescence.

(iii1) virus identification by complement fixation using antigen from

mosquitoes or mice.

(iv) mice snd/or cell culture for virus isolstion, and

(v) cell culture for pléque reduction neutralization test and

additional virus identificetion,

Further confirmation of dengue virus isclates would be provided by

the WRAIR, previously designated ss the PAHO Central Dengue Reference Laboratory.

D. Serologlcel Surveillance

Serclogical surveys are valuable in assessing the trasnsmission and
epldemiology of dengue and yellow fever. In eddition to specific surveys

for these viruses, serum specimens obtained for other purposes from high



21.

risk groups cen provide useful Iinformestion. Serum collected from young
children gnd recent arrivels in high risk arees would be especislly valusble.
Appropriate specimens from non-human primates and other willd animals, such

as marsupials, should also be utilized.

F. 3Special surveillance for yellow fever and dengue hemorrhagic fever

Post mortem visceroctomy in suspected cases of‘yellow fever 128 a
valuable dlagnostic tocl but in many countries viscerctomy services are
inactive or do not exist.

Ppidemiological surveillance for dengue hemorrhagic fever is hampered
by the lack of a clear, clinical definition. To assess the possjible emergence
of DHF in the Americas, c¢linicel and laboratory cbservations of suspected
cases must be standardized sco that they can be compared with the dlseamse as
it was observed in Southeast Asim end the Pacific. Routine clinical end
laboratory observations should include at least tourniquet tests, search

for petechise, serisl platelet counts and hematocrit determinstionms.
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VI. PREVENTION OF YELLOW FEVER AND DENGUE

A, Introduction

In the Western Hemisphere the contrcl or eradication of Aedes aegzpti

is obviously directed toward the protection of human populations, primarily
in urbanized areas, against the viruses of yellow fever and dengue. The
mesquito-may serve as a pest to varying degrees, but this is not in itself
usually regarded to be of sufficient importance to warrant a specific
contrel program.

It was therefore in the interests of public health that a PAHO
resolution (In Pub. 246, Doc. 3, Oct. 1947) and later supporting resolutions .
were issued. These maede the eradication of Aedes megypti from the Wésterﬁ
Hemisphere a goal of the member natilons.

Recent events in the epidemiological status of dengue and yellow fever,
striking advances in pest control technology, fiscal constraints and other
considerations have prompted PAHC to regquest a review of present PAHO policy.

The review of the present status of these diseases 1in the Hemisphere,'
and the status of eradiecstion programs presented in the preceeding sections
of this report have provided s framework on which this committee assessed the
aresent policy; likewise a review of the current advances Iin mesquite control,
immunolosy and eonidemiology have provided additional insight into what recom-
mendations may now be in order concerning the present PAHO poliecy on ﬁgggg
aegypti eradication.

In addition, a@vances in the state of the art of economic theory and
the proper application of benefit cost analysis may permit a more asccurate

economic assessment than was heretofore possible.
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B. Avallable alternative policiles

The 1970 PAHO Study Group on the prevention of Aedes segypti-borne
disease recommended that "until such time as eradication may be achieved in
the Hemisphere, consideration should be given to qther procedures for
control and prevention of segypti-borne diseases." A cost-benefit £palysis
was then made on the alternstives of eradication and control and found that
eradication was economical under most clrcumstances. The presgnt policy
concerning Aedes aegyptl was mandated to the Organization by the 1947 Directing
Council as follows:

"To entrust to the Organization the sclution of the continental problem

of urban yellow fever based fundamentally on the eradication of Aedes

aegypti, without prejudice to other metheds which may_be indicated

by reglonel circumstances.”

It is this pclicy which the present Sclentific Advisory Committee has
been requested to review. |

Therefore, the Committee has considered what are essentially three
alternative policies, as follows:

Alternative 1

Abandon eradicatlion end centrol programs. Maintain surveillence for
yellow fever and dengue. Institute yellow fever vaccination apd emergency
vector control when necessary,

Mternstive 2

Abandon eradication policy and attempt to maintain hemisphere-wide

control of Aedes megypti at levels sufficiently low to make disease trans-

mission unlikely. Maintain disease surveillance and yellow fbve!'viccination

in critical regions.
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Alternative 3

Adopt a flexible policy which recognizes subreglonel differences;
continues eradicetion wherever it has been achieved and extend eradication
tc new areas wherever possible; utilizes vector control, disease surveillance
and yellow fever vaccination as required on & subregionel basis to provide

maximal protection of populstion.

C. A recommended policy

After careful consideration of the present policy, including social
end economic constraints within the Hemisphere and the mslternatives listed
sbove, the Sclentific Advisory Committee belleves that the third alternative
offers certain advanteges over the present policy and the other alternatives
in the allowance for flexibllity in approach.

It should alsoc be clearly understood that those member states which
have attained eradication or are engaged in & cempaign should be supported
or those considering underteking eradication, should be encoufaged if they
intend to make this decision. Obviously, the ultimate solution to the
problems of dengue and urben yellow fever lles in the eradication of Aedes
aepypti. Alternative three, while certainly encouraglng eredication wherever
feasible, takes cognizance of the present situation in the Hemisphere, in-
cluding'éEOnomic and sociel constraints.

The present policy of hemisphere-~wide eradicatlon is technologically
peasible, given suffigient resources and concurrence of all Hemisphere
nations. However, résources are limited, and the immense cost to some

nations is not considered justifiable.

D. Basis for recommended poliey

1. As noted earlier in this report, commendable progress has heen

made in A, aegypti ersdication in many areas of the Hemisphere. There remsain,
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however, a number of member nstions which have been unable or unwilling to
proceed toward eradlcation at a sstisfactory pace. Some netlions have, in
fact elected to postpone eradication for the foreseesble future. In some
cases they have elected to follow &alternative measures even though they face
e present threst from yellow fever and/or dengue; in others, the thremt of
A. megypti-borne disease appears to be 8o remote that they have elected to
employ their availeble heslth resources elsewhere.

The danger of-introduction of yellow fever into major A. segypti
infested urban areas of the Hemisphere now free of this disease, and where
there are no nearby focl of jungle yellow fever is a theoreticsl possibility,
but aeppears to be an unlikely event at present. Transport of infected Jungle
mosquitoes is extremely unlikely, and the enforeement of sdequate immuinization
requirements for travelers to or from infested areas es mandated by inter-
national agreements, should offer adequate protection from transport of
viremic persons. Furthermore, an effective survéillance system, and the
provision of emergency vector comtrol capabllities In ereas now free of yellow
fever should assure against eny major outbreaks of the disease, or their
quick suppression, should they occcur. The possibility of mass immunlzation
in such urban centers is also an obvious facf to be considered,

Where urban asrees are infested with Aedes aegyptl near centers of

Jungle yellow fever transmission, the risk of epidemics 1s considerably
higher. If epldemics erupted in such arees, the most likely sites would be
in northern South America. Continuous, adequate vaccination of persons in
urban centers neasr jungle sources of infection will reduce the rieﬁ of an
urban yellow fever epidemic, as will intensified efforte to briqg_ééggg

gegypti populetions below the level necessary to sustain an epidemic, As
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noted above, the Committee deems 1t very unlikely that the yellow fever virus
will be transported long distances elther by infected mosquitoes, or man, or
monkeys.

There are also urban centers where Aedes aegypti has been eradicated

near jungle yellow fever foecl. Barring re-introduction of the mosquitoes,
the . risk of urban yellow fever is obviously non-existent.

2. The emergency vector control mesasures described earlier in this
report represent a gsignificant increase in the speed at which 4. segyptl
population may be broughtto very low levels. The availability of this tech-
nology, together with a high level of surveillance may serve the interests
of many member stetes and areas for protection egainst urban yellow fever.
However, it is essential thet such mosquito control technology be available
on a national or regional basis, backed up by adequately tralned staff.

Experience has shown thet It 1s possible to supress A. aegyptl
populations to an extremely low level, and to maintain this control. Such
programs ,must be directed by well trained professional staff, utilizing the
most appropriaste measures, apolied by the best available technology. The
failure of many existing programs mey not be due to technlcal Taults or
lack of recources, but to administrative problems, and inadequete super-
vision and training of the staff.

% 3. Necesgarily, and to en increasing degree, allocation of re-
sources in the heaith field must involve economic, as well as humanitarian.
considerations. Prevention of yellov fever and dengue is no exception to

this situation.
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Because of the special individuml circumstances of each céuntny, a
single hemispheric cost benefit approach to the situatiﬁn wbuld be errcneous.
Each country or region should mske its own decision based on its individual
epidemioclogic, economic, political situation, both ae it is, and as to what
i1s feasible for itself in the future, but with due consideration of its
" internastional health and trede responsibilities. Whether a country should
maintein its position or change should be a consldered choice and not cecur
_ through default. However, it must be pointed out thét all countries have a
continuous vector control commitment which with surveillsnce will continue
whatever the future level of disease prevalence and Aedes infestation. The
efficacy of these continuing programs is & function hot Just of money spent
but also of‘departmental efficiehcy. The maintenance.of'a low risk situation
through the proper use of such programs should be more economic thén budgets
for recurrent emergencies in addition to the ongoing costs of . 1e§s efficient
vector controi program, The acceptance of a stop-go laissez-faire response
to emergencies puts excessive management end econcmic strains oﬁ t#e health
and environment services, It is better to have proper profesgionel staff
in charge, modern stock control of the necessary chemicals and equipment,
stock-plles of adequate volumes of material to deal with emergencies in
the country or shared in the region, and an.annual or biannual‘economic

assessment of the situation in parallel with the epidemiclogic surveillance.

E. Requirements for protection against yellow fever end dengue

The sdoption of a flexible approach to the protection of human
populations from yellow fever and dengue would reqQuire e strengthening

and improvement of some elements of the various existing programs.
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l. Disesse surveillance

Physicians end public health officials in areas of vector
mosquitoes must be slert to the possible occurrence of yellow fever and
dengue and be trained to identify cases should they occur. Access to
adequete backstop laborsastory facilities should be insured.

2. Surveillance of Aedes aegyptl populations

It.is obvious that those countries which have achieved eredi-
cation must maintain a high level of surveillance for the re-intrecduction
of the vector. Even were 1t possible to eradicate A. aegxgti from the
Hemisphere, it should be recognized that surveillance against reinfestation
from Africa or Asls would have to be maintalned indefinitely, at currently
unknown expense.
Where populations of A. aegypti still occur in the Hemisphere,
it is obviously essential for human protection that as accurate information
as possible be maintained on population levels, and on the insecticide
susceptibility of such populations.
3. Vacéination for yellow fever should econtinue to be & major
'component of the strategy of prevention of yellow fever not only where
Jungle cycles are identified but also immediately and on a large scale
should urban yellow fever be identifled in other aress. Vececination of
persons entering or leaving areas of Jungle yellow fever should also be
carried out in order to reduce the risk of urbanization of yellow fever.
L. Where- outbreaks of dengue or yellow fever occur, & quick-
response capability must be readily aveileble with which to obtain immediate

suppression of Aedes segypti populations,
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5. While it is clear for reascns stated earlier in this report
that some member state may not choose to enter upon ﬂ.'aegypti eradicetion

programs, PAHO should urge and assist member states to organize Aedeé segypti

contrcl progrems. These may elther be paert of & regularly orgenized mosquito
abgtement program, or a separstely organized operation.

While we cannot mssess with complete eccuracy the level of Aedes
eegyptl populations below which dengue transmission will not occur, it has
been widely held that with a house 1ndex below 5%‘urban ¥ellow fever trans-
miésion will not occur end this may be a reasonable target for generai
purposes. |

For the foreseesble future primary rellance will have to be placed
on insecticides for A. megypti control. In all ceses the use of pesticides in
routine operations should be supplemented and supported by active, vigorous
campalgns of sanltation and public education.

The provision of dependable piped water supplies may be very
important in many areas in reducing the storage of water, and thus the level
of A. aegypti breeding. The elimination of all unneeded contalners, and
the provision of A. aegyﬁti-proof water holding covers for those which
cannot be disposed of, should alsc reduce vector éopulations. Community
cooperation to achieve this 1s essential.

The development of resistaﬁce to chlorinated hydrocerbon pesti-
¢ldes and the Indications of some tolerence to the organcphosphstes indlicsates
more strongly than ever the neéd for contimious monitoring of the resistence
status of A. aegyptl in all areas of the Hemiéphere. There do appesr, hcﬁ-
ever, to be adequate effective materials still available, although the

situation is not one to engender a feeling of complacency.
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Most populations of A, aegyggi remain reasonably susceptible to
orgenophosphates, and several carbamates and synthetic pyrethroids as
adulticides. The more novel insect growth regulators are effective as
larvicides. Nevertheless there remains & need to encourage the search
fer new, improved and environmentally acceptable insecticildes by whatever
means possible.

In summary, the employment §f larvicies, or the use of ULV

technigues to obtain adult (and some larval)} control offer by far the best

prospects for routine Aedes aegypti control at present, supplemented by as
much environmental sanitation as poesible.
6. Nations or other geographical entities which have achieved

Aedes segyptl eradicetion rightly expect cooperation in maintaining this

status. Nations deciding not to eradicate must accept responsibility for
minimizing the possibility of exportation of A. segypti to eradicated areas.
Bilateral and multi-lateral arrangements among member states wlll be needed
to achieve such goals. This could include adéquate inspection of materials
at ports of exit, or their treatment, to assure against the importation ot
segypti into areas free of the mosquito.

Reinfestation of Aedes aegypti into countries where it had pre-
viously been eradiceted has sometimes been traced to the ilmportation of
used tires contaminated with the eggs of this mosquitc., There is also a
considereble commerce in used tires in tropicael countries involving thelr
movement from cone paf£ of the country to another. A considersble pert of
the effort invelved in & control cr eradication campaign based on larvicides
is conrumed in lcrating and ireating discerded tires, tire dumps or used

tire stores. There are published investigations on ovicidal chemicals to
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destroy these eggs. There are alsc means of destroying old and useless
tires 1n the form of mechenical shredders. These approaches offer the
possibility of elther preventing these infestations of used tires or of
converting them into a form which will not hold water but will sf{ill alloy

the tire to be used for fuel (e.g, for the protection of orchards and

other crops on frosty nights).

. Review and evaluatlon of policles

Inherent in adoption of a policy of flexible strategy 1s the need for
frequent periodic review both locelly and hemisphere-wide. It is not pos-
sible on the basis of the present evidence of hemorrhagic dengue in the
Caribhean to predict whether or not dengue hemorrhagic fever will become
an epidemic problem in the area. Should this happen or should the ecology

of the mosquito change, eradication in some areas where Aedes aegyptl control

and disease survelllsnce as previously practiced, might become the strategy
of choice. In eddition, it is enticipated that pest control technology will
evolve with consequent marketing of new classes of insecticides. These

advances migh necessitate a change in basic strategy for Aedes segyptl control

or eradication,



RECOMMEND ATIONS




33,

I. CURRENT STATUS OF YELLOW FEVER AND DENGUE

The Committee recommends that the Organization-ahould;

a. assist the Government of Colombia to investigate the epidemiological
interrelationships of yellow fever and dengue viruses and possible effects
on human infection énd disease in the Magdalena river valley of central
Colombia (where the two viruses now seem to be present in neighboring
areas). (1) By assigning and‘or training of additionsal personnel with
expertise in dengue virus isolation and identification, (2} assisting in
importing‘laboratory supplies;

b. assist the Government of Panama In survefllance of forests in eastern
Panama for activity of yellow fever virus, and provide emergency aid if re-
quired to interrupt progression of jungle yellow fever into Central America;

¢, promote research to determine the relative vector competence of

different geographic populations of Aedes aegypti for dengue and yellow

fever viruses and to assess the role of this factor in the epidemiology

and control of disease.

II. STATUS OF AEDES AEGYPTI ERADICATION PROGRAM

The Committee recommends that the Organization should:
a, assist Governments to make the initial plen of operations for a

national program for Aedes aegypti eradication more realistic by(l) making

a greater allowance for contingencies which reduce the ocutput of manpower
with respect to the magnitude of the operation, (2) subjecting this plan
f% periodic review and possible adjustments;

b. make‘greater use of the detailed surveillance data obtained in

the course of Aedes aegypti programs, especially the house index and the

Breteau index, by (1) depositing the data in the computer-based retrieval
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gystem maintained at WHO, Geneva for retrieval and map print-out, (2) com-

municating the results in printed or map form in appropriate publications,

i.e. the Dengue, Yellow Fever Newsletter.

III. EMERGENCY VECTOR CONTROL

The Committee recommends that the Organization should:

a. encourage and assist countfies to (1) stockpile suitable ultra-
low volume application equipment and ULV formulations of appropriate
insecticides in any area where urban and peri-urban A. asegyptl densities
are high enough to allow for the possibility of epidemic transmission of
disease; (2) to train personnel in maintenénce and use of such equipment;

b. assure adequate supplies and equipment by appropriate meana;
.spch as stockpiling at centers where they can be quickly airlifted to amy
site of an outbreak of dengue or yellow fever,

c. ensure that information be readily available to countries on
the location of aircraft fitted with ULV application equipment and qua;i—
fied pilots to fly these planes;

d. assist and encourage member countries to carry out an invenﬁory
of the iocation of ground application equipnent particularly ULV, stocks
of appropriate insecticides and the availability of trained vector control
operators. This information should also be readily avallable through -
PAHO to all the countries,

e, gesist member countries to aasesﬁ: (1) the effectiveness of the
use of ULV application, (2) the adequacy of the equipment and its operation

by trained personnel, (3) the efficiency of operating personnel.
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IV.  VACCINATION AGAINST YELLOW FEVER AND DENGUE

The Committee recommende that the Organization ﬁhould:

a. take steps to assure the immediate availability im the Western
Hemisphere of 4000 ampoules of secondary seed-lot (meeting the W0 re-
quirements)for increased yellow fever vaccine production to mget a poseible
emergency in the Americas;

b. review its role in assuring adequate supplies of yellué fever
va;cine to those countries which do not have their own production facilities;‘
c. offer assistance to mémber countries undertaking vaccination
programs to monitor populations receiving the yellow fever vaccinq to assure
detectlion of reduced immunogenicity, detection of reactogenicity of the

vaccine;

d. Lkeep an inventory of available mechanical vaccination equipment
and assure the availability.of sufficient injection equipment to meet
emergency mass vaccination requirements;

e. encourage and aasisf research on the following subjectﬁ: (¢B)
alternate yellow fever vaccine delivery methods, e.g., scarification,
multiple puhcture; (2) improved vaccine stability under tropical conditions;
(3) duration of immunity following yellow fever vaccination; €4) effect of
naturally acquired dengue immunity on seroconversion following YF vaccination,
(5) development of dengue vaccine; |

f. encourage member states to increase the vaccination of populations

at risk of sylvatic yellow fever,

V.  SURVEILLANCE

The Committee recommends that the Organization should:
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&. assist covntries in strengthening surveillance for &engué and
yellow fever by (1) encouraging the reporting of appropriaté symptom
complexes, (2) raising clinical awareness among physicians and auxiliary
workers throughout the health system by suitable training and (3) by
strengthening selected laboratory facilities by means of fellowships or
consultants;

b. continue to provide manuais, guides, filmstrips and other
appropriate educational materials to be used by professionals responsible
for clinical diagnosis and care of patients. It should also provide
fellowship training in clinical management of DHF when indicated;

c. promote research to assess the usefulness of currently available
biopsy instruments or modifications thereof as alternatives to the viscerotbme
for obtaining sufficient post-mortem liver tissue for the post-mortem
histopathological diagnosis of yellow fever;

d. encourage governments to establish or reactivate programs for
obta;ning'post-mortem liver tissue for diagnosis of yellow fever.

e. continue to disseminate information on dengue, yellow fever and

Aedes aegypti through the quarterly newsletter. Bearing in mind the new

responsibilities of the Committee, the name of the Newsletter should be
changed to "Dengue, Yellow Fever Newsletter for the Americas';

f. initiate or extend negotiation with International Air Transport
Authorities to assure uninterrupted transportation of diagnostié reagents,
specimens, or laboratory supplies which are essential for intermational
surveillance of dengue and yelloﬁ fever. Member countriés should be en-
couraged to approach natioﬁal authorities, both public and private, to

assure compliance with any negotiated international agreements.
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V1. PROTECTION AGAINST YELLOW FEVER AND DENGUE

The Committee recommends that the Organization should:

a, encourage member states to endorse a regional policy for the
control of Aedes aegypti transmitted yellow fever and dengue which
recognizes subregional differences,and which utilizes eradicgtion, vector
control, disease surveillance, and yellow fever vaccination as réquired,
to provide protection of populations against yelloﬁ fever and dengue.
Those nations or territories which have achieved eradication of Aedes
aegypti should be encouraged to maintain this status and any other nation
or territory which is engaged in or plans to undertake eradication should
likewise be encouraged and assisted in this endeavor;

b. encourage member states to enter into such new bi-lateral or
multi-lateral agreements as may be necessary to protect eradicated nations or
territories from reinfestation;

c. assist member states to develop source reduction through com-
munity environmental programs as a method .of achieving as low density as
possible of this species; |

d. arrange for a detailed study of possible solutions to the

problem of transport of Aedes aegypti by unmounted tires. The study should

accumulate all available informstion on the subject in the scientific and
the commercial fields, and the study should address, not only the technical

problem of preventing tires of tire material from harboring Aedes sgegypti,

but also the ddministrative. problem of regulating the transport of tires

from an infested to An uninfested area.
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TABLE 3

Reinfestation of Riohacha, Colombia with A. aegypti in 1970-1971

Results of three entcomological surveys covering all houses in the city.

Date Ratio * House Indq;
January 1970 - o/3305 0
August 1970 '99/3389 | 2.9
October 1971 1635/3759 | 43,5
Y
(*) Numerator:: Number of houses with larvae of A. aegypti.

. Denominator: Number of houses examined,



Table 4,

STATYUS OF AEDES AEGYPTI ERADICATION IN COUNTRIES AND TERRITORIES OF THE AMERICAS, JANUARY 1976

Country or Territory Area In Km? Stage of the campagin Activities
Total Area 1ini- Percentage
tially in- {of total
fested area
Antigus, Barbuda and Redonda 442 180 63,3 Infeated Attack phase
Argentina 02,179,741 1,000,000 36,0 Eradication completed Vigilance
Aruba 190 174 91,6 Negative Consolidation phase
Rahamas 11.405 11,405 100,0 Infeated Attack phase (limited)
Berbados 430 171 39,8 Infested Attack phase
Belize 22.965 22,965 100,0 Eradication completed Vigilance
Bermuda 53 53 100,0 Eradication completed Yigilance
Bolivia 1.098.581 100. 000 9,1 Eradication completed Vigilance {(limited}
Bonaire 281 246 87,5 Negative Consolidation phasze
Brazil 8,511,965 5,358,820 63,0 Negative Consolidation phase and
vigilance
Caymsan lalands 259 59 100,0 Negative Consclidation phase
Chile 756. 945 100,000 13,2 Eradication completed Vigilance
Colombia 1.138.338 280,000 24,6 Infested Attack phase {limited)
Costa Rica 50,700 20,000 39,4 Negative Consclidation phase and
' vigilance '

Cuba 114,524 100.000 87,3 Infested Attack phase
Curayao . 472 448 9,9 Infegted Attack phase
Dominica 4 789 789 100,0 Infested Attach phase (limited)
Dominican Republic 48. 734 42, 020 B6,2 Infested None
Ecuador <B3.561 69.454 24,5 Eradication completed Vigilance :
El Salvador 21,393 18.675 . 87,3 Reinfested Attack phase (limited)
French Gulana 91,000 91.000 100,0 Infested Attack phase (limited)
Grenada-Grenadines (Carridcou,

Perit Martinique and Union) 344 344 100,0 Infested Campaign interrupted
Guadeloupe (and part of

St. Martin) 1.779 1.619 91,0 Infested Attack phase (limited)
Guatemala 108.889 36.423 33,4 Reinfested Atteck phase
Cuyana 214.969 4,662 2,2 Infeated Attack phase
Haiti 27.750 27.750 100,0 Infested None
Honduras 112.088 69.9°9 62,4 Reinfested Attack phase
Jamaica 11.424 11.424 100,0 Infested Attack phase
Martinique 1.102 1,000 90,7 Infested Attack phase (limited)
Mexico 1.972, 546 1,000,000 50,7 Reinfested Attack phase and vigilance
Montserrat 103 103 100,0 Infested Attack phase
Nicaragua 130,000 65.263 50,2 Reinfested Attack phase and vigilance
Panama 75.650 56.,.246 14,3 Reinfasted Attack phase and vigilance

Canal Zone 1.432 1.432 160,90 Eradication completed Vigilance
Paraguay 406.752 00,000 49,2 Eradication completed Vigilance
Peru 1.2B5.215 £38.000 49,6 Eradication completed Vigilance
Puerto Rico 8,896 8.6896 100,0 Infested Campaign interrupted
Saba, 5t. Fustatius 29 29 100, ¢ Negative Consolidation phase
St, Kitts, Nevis, Anguille 3% 1% 100,0 Infested Campaign being planned and

attack phase

St. Lucia 616 259 42,0 Infested Attack phase
St. Martin (Netherlands) 60 60 100,0 Infegted Attack phase
5t. Vicent 388 332 85,6 Infested Attack phase
Suringm 142,822 48,000 33,86 Infeeted Attack phase
Trinidad and Tebago 5.128 3.108 60,6 Infeated Attack phase and vigilance
Turks and Caices Islande 430 430 100,0 Infested Attack phase and vigilance
United States of America 9,359.781 1.536.81% 16,4 Infested Campaign {nterrupted
Uruguay 186.926 186.928 100,0 Eradication completed Vigilance
Venezuela ) 912,050 710.000 77,8 Infested Attack phase (limited)
Virgin Islands (UK} 153 153 100,0 Infested Attack phase
Virginalslands {USA) 344 44 100,0 Infested Campaign interrupted
(.) Negative: free from A. aegypti

(..) Erradication completed: -

certified negativity from A. aegypti



TABLE 5

Progress in eradication programs:

Frequency distribution of-the 34 presently-infested
countries in the Americas with respect to degree
of infestation a) at the time of initiation of the

country program and b) at the present time.

43.

House-Index ' Number of Countries
Initial At end of 1975
15% and more P 27 - 10
2 to 15% 7 ' 10
less than 2% | 0 | 1y
®
TOTAL 3y ay
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FIG. 4 !

Status of the aedes aegypti eradication campaign in the Americas, December 1975
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APPFNDIX I

SITUATION EXISTING IN COUNTRIFS STILL INFESTED BY AFDFS AEGYPTI, 1976

1. North America

United States of America, Puertc Rico, and the Virgin Islands (USA).

The campaign has been suspended since 1969. Control activities continue as
part of & program of epldemiclogical surveillance only in Puerto Rico.
Mexico. Some foel of A, éegypti continue slong the United States
border in the states of Coashulla and Tamaulipas. Limited infestations have
also been found In the states of San Luils Potosi, Veracruz end Quintana Roo

and it is hoped that these willl be eliminated by the surveillance services.

2. Central America

Fl Salvador. Because of financial limitations the campaign is limited
to the clty of San Salvaedor and the internstionel airport at Ilopango w;th
unsetisfactory results. .
| Guatemala. The campaign mede merked progress in 1975 as a result of
the efforts put into it. Among the 26 localities in the attack phase, only
in the city of Santiago Fscuintla were foci of A. segypti found and these
were localized in characte; with insignificant house indices; the lstest
reported being 0.01%.

Honduras. The program was continued with some budgetary limitations
but, despite this, progress was made and of 323 positive localities treated
end verified, 274 were rendered negastive (8L.8%).

Nicaragua. The orogrem made notable pfogress by reducing to only
two the eight localities found infested in 1973. The cempelgn réceived the

necessary financing end technical essistance from the Organization.
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Panama. Fven though the reinfestation of Panama City'has not been
entirelyleliminated, it is under control and has been reduced to minimal
levels (house index of 0,17%) after seven treatment cycles and the supple-
mentary application of insecticides at ULV together with environmental
sanitation measures. In the course of the entomological survey of the rest
of the country three further locallties that were found oositive have been

'treated approoriately.

3. Scuth Americsa

Colcmbia. The ground gained by the campalgn since its reorgenization
in 1972 has, in effect, been lost as a result of problems in the finagcing
of the eradication progfam and difficulties over the timely purchase of
insecticides. The distribution of A. aegypti extends to almost all the- b
areas of the country favering its ecoloéy and the program did not have guf-
ficient funds to prevent or control an epidemic of dengue that occurred in
Alto Magdalena during the second half of 1975. It is hoped that in 1976
the campalgn will agein receive priority an& adequate financing}

Guyana. Ooerations continue in Area I, including the capital city
of Georgetown, and in some 30 other localities. Consideréble progress has
been made in rendering 15 locsalities negative end, in 17 other positive
localities, keeping the Infestation house index below O.S%. An Operational
?lan for 1974 provides for the gradual expansion of the program to cover
ell infested aress.

French Guiens. Despite the deterioration in the campaign in the last

quarter of 1974 and first half of 1975, it has succeeded in reducing in-
festetion indices in Cayenne and its enfirons from the 10.7% reported in

June to 4% in September,
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Surineam. Since May of 1974 the program has been li@ited to coversge
of most of the city of Paramaribe with the emphasis on fhe aress surrounding
the four hospitals. The local suthorities approved s oilot orogrem for s
combinaticn of treatment by the perifocal method and the application of the
insecticide fenitrothion at ULV to deal with the nroblem of the breeding

places ol Agdes aegyptl in storm drains. The Organization is giving

substantial support to this project.
Venezuela. The program continues in the west of the country but has

made no progress towards eradication.

L, Caribbean Islands

Bahamas. Limited coﬁtrol activities have continued in Nasseur (the
canital) and Pive other localities.

Barbados. Has maintasined its favorable situstion since 1972 with =&
0.24 house index. OFf the 51 localities in the country, 27 continue to be
positive.

_ Cuba. The program hes shown a tendency to recover its momentum since

it has obtained new equipment for the application of 1n$ecticides at ultra-
low volume (ULV), purchased with assistance from the Organization, as well
as traditional spraying equipﬁent and thE'insectiéide Abate.

Haitl. Continues to be infested without activities.

Jamaicsa. After some delay caused by difficulties in obtelning the
necessary materials and equipment, the national campaign leunched attack
operatiocns in one of ﬁhe regions included in the Plan, while roing forward
with the preparatory phase in others. This program is the largest one under
way in the Caribbean region and its proepects of achieving the goal of

A. eegyptl eradicetion within the pefiod set are very favorable., The
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Organization awarded fellowships to observe programs in Brazil and Colombis
to the Director of the program snd to two other officials.

Dominican Republic. Continues to be infested without ectivities.

Trinided and Tobago. After a significant increase, A. aegypti

infestation has practically taken over the whole ccuntry. This situation

led to the Government's decision to reorganize the campaign and convert 1t
intc an eradication prégram on B national scale. In the preparation ofrthe
operational plan and training of personnel, the Orgesnization has furnished

its support through Projects AMRO-0710 and AMRO-0210. A partial entomologlical
survey in Tobago furnished negativé results and it is planned to undertake a

complete survey in 1975 in order to obtain a clear picture of the situation.

French Territories. The campaigns in Guadaloupe and Martinlque con-
tinue tc cover only part of the infested areas in both islands. In the
French part of 5t. Martin a new campaign with prooserly trained local per-
sonnel began in Cctcber last.

Netherlands Territories. In the Dutch part of 5t. Martin in cuprent

campalgn hes had to face certain administretive difficulties, a shortege of
insecticides and a high percentage of closed houses (20%). The infestetion
(house) index reported for the last cycle is 9.2%.

In Curagao the Government approved funds to launch the campalgn and
the Organization hes assigned & technleal officlel to this island from where
he will furnish technical sssistence to the six Netherland Antilles. The
campaign has initiated its activities and 1s training personnel and engaging
in limited sttack opérations in the capital (Willemstad ) and its environs,
where the infestation (house) index is some 10%., A progressive expansion of

the campaign over the forthcoming year is envisaged.
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United Kingdom Territories

Antigua. The campaign showed increased regularity in its operations
but without meking significant progress. The infestatlion rate is below 5%.

Anguilla, The campalgn has falled to progress as expected. 'The
infestation index in the last cycle was 10.5%. |

Dominica. As & result of a shortage of funds the campaign was sus-
pended in early 1975 end replaced by limited control activities in selected
areas of Rosesu.

Grenada. From 1974 onwardes the campaign hes been experiencing serious
financial problems. Organized eradication activities were suspended during
1975.

Turks and Calcos Islands. The Government hes approved an appropriation

of US $14 throusand to organize the preparstory phaese, which will be initisted
in 1975.

Virgin Islands (United Kingdom). After successful attack operations

commenced in 1973land continued during 1974, serious problems were encountered
in 1975, resulting in the suspension of operations throughout practically
the entire year. It now appears that these probléms heve been solved and
thet regular operations Qill be recommenced.

Montserrst, The infeststion of this island has been reduced to only
three localitles with an infestation (house ) index of 0.4%,

S5t. Kitts and Nevis. Continue to be infested and to have no campaign.

St. Vincent. The results of the campaign have been favorable. The

infestation index hss fallen to below 2%.
St. Lucia. The campaign has made progress and 21 of the 27 localitles
in the country have been rendered negative end the infestatlon Index mainteined

at 8 very low rate.
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5. PARTICIPATION OF THE PAN AMERICAN SANITARY BUREAU

Since the outset of Aedes aegyptl eradication programs"in the Americas,

the Pan American Sanitary Bureeu has acted as the coordinating agency pro-
viding technical pguidance on the execution of attack and surveillance
activities to prevent the reintroduction of the vector. |

It has also given its support to epidemioclogical research, the train-
_ing of personnel and the supply of egquipment end meaterials.
It maintsins an Enfomological Reference Laboratory, currently located
~ in San Salvador, El Selvedor, for research into the susceptibility of thé
various sﬁrains of A. aegypti to insecticides,

Finally the Pan American Sanitary Breau participates Jéintly with
interested governments in research Into new insecticides, equipment and
aoplication techniques, seekling increasingly effective means of eredicating

Aedes aegynii.
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SUPPLEMENTAL REPORT

Adopted by the PAHO Scientific Advisory Committee on Dengue, Yellow Fever

and Aedes aegypti

Plenary Session, 26 March 1976

Panama City, Panama

The Scientific Advisory Committee on Dengue, Yellow Fever, and Aedes
aegypti, together with temporary advisors from several countries, having
prepared the first report of the Committee, wishes to emphasize the following
salient points to the PAHO Directing Council.

There is total agreement that eradication of Aedes zegypti is the

most effective measure to prevent urban yellow fever and dengue. 1In additionm,
eradication is technologically possible provided sufficient financial re-
sources are available, gs well as concurrence of all Hemispheric countries.
However, since resources atre limited and costs are increasing, some nations
may not consider eradication as a justifiable program. Therefore, the group
favors the adoption of a more flexible policy for the control of the afore-
mentioned diseases. | |

Such a policy would, on one hand, encourage maintenance and extension
of eradication, and on the other hand, would endorse a number of measures
which provide protection in the absence of eradication, including vector
control, surveillance and vaccination against yellow fever. This policy
takes into consideration the recent and significant advances in the tech-
nologies of mosquito control and eradication procedures.

For these reasons, the‘Committee wishes to bring the following to

the attention of the Directing Council:
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First: PAHO should encourage Member States to endorse a regional policy
for the control of Aedes aegypti transmitted dengue and yellow
fever which recognizes subregional differences and which utilizes
eradication, vector control, disease surveillance and yellow feve:
vaccination as required, to provide protection of populations
against yellow fever and dengue. Those nations or territories
which have achieved eradication of A. aegypti should be encouraged
to maintain this status, and any other nation or territory which

is engaged in, or plans to undertake, eradication should likewise

be encouraged and assisted in this endeavor.

Second: PAHO should encourage Member States to increase the vaccination
of populations exposed to sylvatic yellow fever. PAHO should
assure the availability of high quality YF vacciqe to member nations
including provision for rapid increase in wvaccine production in

the event of a large scale emergency requirement,

Third: PAHO should promote the necessary steps to be taken to ensure the
availability of insecticides and application equipment, ready
access to air-spray services, and rapid response to'urgent_requests

for assistance.

Fourth: PAHO should assist in the development of clinical, field and
laboratory training programs which will strengthgn coordinated
surveillance activities for the recognition of cases of yellow
fever, denéue fever and dengue hemorrhagic fever, outbreaks of
these diseases, and the introduction of dengue serotypes new to

the region.



33.

Fifth: PAHO should encourage Member States to enter into such bi-
lateral or multi-lateral agreements as may be necessary to

protect eradicated nations or territories from reinfestation.

Sixth: A study should be made in depth of the possible means of pre-
venting automobile tires from harboring the A. aegypti and of
impeding the unrestricted transport of infested tires, since

they are believed to be the main source of reinfestation.



