OJIRECTOR-GENERAL'S STAFF CONFERENCE - NOVEMBER 1971

SMALLPOX ERADICATION - PROSPECTS FOR THE FUIURE

In introduction, I felt it might be appropriate to show a few pictures of
what we hope may soon be an extinct species -~ smallpox - a disease which, I
suspect, many here have not seen, The pictures are from a slide series Jjust com-
pleted last week and now being distributed to the field. The pilctures are unique
as they depict the development of rash from the first day until recevery.

Bafore we view the future proapects for smallpox, a word or two about the
progress to date ie important to place the situation teday in perapective.

The programme began in January 1967, During that year, 42 oountries
reported 131 000 cases of smallpox - 30 of these countries were endemic. In
fact, by subsequent surveys, we estimate that less then 5% of all casea ware
being reported. Thus, at least 2.5 million csaes are assumed to have occurred
that year. At the same time, vaccination programmes of a more or leas intenzive
nature were being conducted in essentially all countries. No health administration
could afford, in faot, to do otherwise for asmallpox, through the centuriee, has
been the most pervasive and feared diseass kmown to man. Ae 1t 1s caused by a
virus whi oh spreada from man to man, it may travel, with man, literally asgwhere
- to any country. All are potentially susceptible and once the disease ooours,
there 1s no treatment. Between 15 and 30% of those acquiring variola major
dle; of those acquiring intermediate forms as found in Afrioca, about 10% die and
of those acquiring variola mjnor, about 1%. It 1s a wholly reasonable and
understandable fear of smallpox which has suatained vaccinetion throughout Burope
and North Amerioa and has made the smallpax vaocination certifiocate the sine qua
non for international travel, 8imilarly, for decadea in the endemic countries,

some semblance of control has been politically if not sensibly required.

As the programme bsgan, the moat urgent requirement was an assured supply
of potent, freege-dried vaccine, We found, on survey that lesa than 20% of the
vaccine in use in dademic aountries met accepted standards. Some vaccine from
otherwise reputable laboratories was found, in fact, to contain particles of
dirt and hair but no detectable live vaccinia virus. The obvious solution was
to purchase vaccine but an estimated 250 million doses was requirad. The eost
for this somswhat exceeded the total WHO smallpox budget. Thua, as a polioy,
it was decided to buy no vacoine whetscever but to endeavour to strengthen
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production in the endemic countries to the extent possible and to seek the balance
of the vaccine requirements from Member Countries. International testing

centres for vaccinz were obviously reguired and the Rijks Inatituut, Netherlands
and Connaught Iaboratories, Canada agreed to serve in this capaocity. Three
hundred lots of vaocline are now tested annually and efforts are made to test at
least eight lots of vaceine eaeh year from each laboratory supplying vaccine to
the endemic countries, Production in the endemic countries has steadily improved
both in quality and Quantity and donations have been received from some 30 member
governmants - the moat subatantlial coming from tie USSR, the USA and Canada.
Within three years after the prosgremme begsn, eeeentially all vacoine in use

in the endemic countries met accepted standards.

4s wo endeavoured to improve the vaccine aimultaneocusly we sought to obtain
better vaccination devices, The Jet gun was introduoed for use in South Amerilca,
West Africa and the Congo and it proved highly effective although causing a constant
headache in terms of maintenance,repair and spare parte. Iate in 1987, we
began to experiment with the forked or bifurcated needle and this proved to be
as revolutionary a device as the safety pin, in its day. We found the technigue
could readlly be taught in an hour or less, takse rates were equal or superior
to those obtained by any other device and only onefifth as much vacolne was
required, The needles oould be repeatedly sterilized and, in faot, appear to
be virtually indestructible. How rapidly vac:zination oould be accomplished
with theze was not appreclated until the programme in Rwanda got under way. There,
vaccinators averaged between 1 000 and 1 500 vacclnations per day per man.
However, they did complain that thelir fingers got sore and requested thimblee.
The bifurcated needles are now in use throughout the endemio countries and are
now replacing the Jet inJjector.

As the vacoine problems and vacocination techniques gradually 'were sorted out,
plans for programmes were developed and, eventually, some &40 WHO-assisted

programmes came into being,

In the past, smallpox eradication programmes were equated quite simply with
mass vaocination, It was assumed tat 1f one asimply eet about the business of
vaccinating everyone, the disease would vanish. Of oourse, one 1s never able
to vaccinate everyons in any progremre and the campalzgns sometimes proved
effeotive but mare often not. From -‘somswhere in the early mists of medicine,
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the concept had been propogated that if 80%F were vaccinated, transmission would
stops Vet in Contrai Java in Indonesia,; a survey showed more than 92% with
vaccinatisn scars at the same time over 1 600 cases wers occurring. More ‘than
90% of these cases had never been vaccinated. At the same time, Ceylon wae
frae of smallpax with less than half of its childhood population vaceinated.

Tha difference quite simply was that smallpox in Ceylon prompted imsedlate
?leld investigation and intensive containment activities. In Indonesia, the
programme had been siumply one of tndissriminate vaccination and yet more

indiscriminate vaceination.

Thus, in this programme we hkave relegated mass vaccination to a supportive
rather than a primsry role. While effective in erecting a partial barrier of
immnalty and thus facilitating survelillance, vaceination alone has been
demonstrably ineffective. The essential element has been surveillance -
involving reporting, fleld investigatioa end containment of outbreaks. This,
of course, requires particivation of the genersl health services to the extent
they exist. But the key element, the catalyet, 13 one to three trained national
or provincial surveillesnce teams, headed by a physician or health inspactor,
and coasisting of only a few people who travel constantly to promete the reporting
system, té investigate and contaln outbreazks and to search for casee. One such
team norvally can do all that 1s rPequired in a population of 2 to about 10
million persons. It is #orth remarking that to date, when a survelllance
programne has been established in a state or country, transmission has usually
been interrupted within 12 months -~ at most, within 24 months.

The four essential elements in developwent of this programme, as ¥ would
view if, thus have been:

Pirat - the use of vaccine of assured potency;

Second ~ a zimple, virtually foolproof techinigque for vacecine administration;

Third - the change in strategy to ow which utilizes surveillance as the
Peutting edge" of the programme;

Fourth - effective and continuing fileld supervision by staff at all levels
of the prograwmme.

Programrees are now in progress in all endemic countries. The situation today
may be summariged with a wap and a few figures.

As you will reeall, in 1967, 42 countries raported smallpox and 30 of these
were considered to be endemic. This year only 16 countries have reported

smallnox and endemie krenamission apvesrs to be confined to only 6.



e

-4 .

The number of cases reported this year will be approximately 45 000. With
improved reporting ol cases we estimate that at least 30% of the cases actually
oocurring are being reported and there fore the total number of cases of smallpeox
in real figures would be at most 150 000 In 1967, as you will recall, the total
of casea was estimated to be over 2.5 million.

In 3outh America, Brazil in recent years has been the only endemic ecvantry.
A vacoination programme began there in 1967 and a surveillance programme in July
1969. With the development of the surveillance programme, incidence rose
gharply and then declined throughout 1970 until November when the last cases
occuzrwvad. In Mareh 1971, however, ¢ne last foous was discovered in suburban
Rdo de Janeiro, tracing back to known previous outbreaks. All cages had occurred
in two clusters of houses not 200 metres apart in a lowar soolo.economic area.
Extensive containment measures were applied and no further cases have been
recognized. During the past six months, an extensive search for possible hidden
foecl has been in progress in Brazil and in neighbouring countries. None has
been founde While we cannot yet say definitely that transmission in the Americas
has been finally stopped, it seems 1nowésingly probable.

In west and central Africa, an area embracing 20 countries and 120 million
persons, a regional swallpsX programme was begun in January 1967 with USA bilateral
assistance. Surveillance activities were initiated in earmest in Augzust 1968.
Smallpox incidence deoreased rapidly and in Cocteber 1969, a nil incidence was
recorded for tie first tinme. However, eight months later, a single case of
smwallpox in Kano, Nigeria wae recognized and investigation revealed an outbreak
of 70 cases in the central part of the country tracing back to previously known
foci. DBxtensive containment measures were taken and since May 1670, no further

cases of smallpox have been identified in these eountries,

In the soutid@rm and eastern part of the African Reglon, progranmes have been
in progress in &ll countrigs. Transmission in most was interrupted by late 1970,
Zaire remained the last wajor endemic country until this year but,; following
completéon of an exoeptionally effeotive programme of systematic vaccination
Just completed, transmisslon appears to have been interrupted. Recently, however,
three osses have ¢occurred in Botswana, along the border with South Africs.
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The exact source of these cases has not been identified although 1t 1is suspacted
to have been Transvaal Province in South Africa which last recorded cases in
January. No ocases have now been reported by any of the countries in the African
Reglon for more than a month and, while this is encouraging, we cannot yet be
confident that a few remote endemic focl do not still persist which may flare up.
Intensive surveillance and mainteamance vaccination must oontinue to be actively
persued, particularly, as two of the ma)or endemie countries ¢f the world, Sudan
and Ethiopla, continue to pose a threat to countries throughout the African
continent, But, about tbese, I will speak later.

In Asla, notable progress has been made by several countries. 1In

Indonesla where a programme began just three years ago, smallpox 1s now confined
to a very limited area at the tip of the 1sland of éulawesi. Transmission 1s
expected to be interrupted by the end of this year. East Paklistan has detected
no cages since August 1970, desplte continuing intensive search by five specilally
trained surveillance teams.- and no cases have: heen reported among refugees in
India. Afghanistan has been executing a model eradlcation programme in some of
the geogre.phically most difficult aresas of the world and expests to record a nil
incidence within the next 6 months. In Nepal, cutbreaks this year have been
pegr the border with Indis and mainly, if not totally, appear to have resulted -

from importations. No cases have been detected sines June.

The problem areas at present appear to be four - West Pakistan, India,
Ethiopila and Sudan. A fifth problem 1s represented by the accasional importatiasn
of cases Into non-endemic areas. What i1s the status of aativities in these

areas and what are the prospects for success?

1, West Pakistan

Programres are in progress in three of the four provinces of West Pakistan
and, in two, constituting over €0% of the population, transmission should be fully
interrupted by t::e end of the year. A third province is making excellent
progress but in a Sourth, Sind Province, the progremme has only begun. If the
programme 1n 8ind 1s developad as planned, we feal there 1s every reason to
believe that transmission in West Pakistan oould be interrupted within 12 to 18
months.



2. India

India presents d1ffioult problems and almost more than any other country, has
found 1t difficult to effect the transition from a mass vacclmk tion programme
to one which emphasizes survelllance. The coneept of survelllance has begun te
make effective headway only in the past year. The reporting system which
potentially could be the best in any developing oountzry is antiguated and in~
adeguate. The smallpox eradication staff is more than sufficient in number
but 1s overstaffed with vacolnators and understaffed in regard to state and
naetimal level directorate staff, It 1s like an army composed of privates and
sergeants but with almost no offioers. Remarkable results have followed,
however, when only a few persons from naticnal snd state levels have hegun to
visit the fleld regularly to teaoh, to stimulate, té¢ encourage. And; 1in fact,
in a number of areas, dramatic progreee hrs resently beem made - to the extent
tlaat by the emd of this year fully half of India‘®z population should reside in
non.andemic areas. The planned provision of additional directorate staff in
all states, albelt consisting of only a few additional perscns, could very
rapldly result in the interruption of smallpox transmiasion throughout the
country - perhaps in as little as two years.

3. Ethiopla
Ethiopia has recorded 18 000 cases this year and, for 1971, will account

for more than 50% of the world‘'s total of oases. The programme in Ethiepia only
began 1in Jamuary and, emphasizing survelllznce activities, has developed more
rapidly than almost any other programse to date. A preporting system has been
developeds all outbreaks are being actively investigated and econtained by one

or wore of the national staff which, in fact, oovnslsts of only 75 persons; by the
end of tne year, at least 6 million persons will have been vacolnated. Proepects
for the future are 3till difficult to assess as the programme has been operative
for only a comparatively short peried, travel and eommunication are difficult

and, In ocontrast tv many countries, little vaceination has been performed in the
past. Recent apprailsals by national staff suggest that a nil incidence could

be reached in 18 to 24 months but a mare exact asgessment muet await at least
another 6 to 12 months of expserience.



4.  Sudan

Sudan 1s perhaps the most uncertaln and problematical endemic country.
While having more in the way of health services than many African countries, and
an eradication prograsme which has been operative for over three yearsg, progress
has been disappointing. The vaccination programme is far behind schedule;
survelllance activities have been only minimally developed; and national support
is limited. Efforts are being made to strengthen the programns b.:t the results
cannot yet be anticipated.

5. The fifth problem which I shwuld like to note relates breadly to that

of the occurrence of oases in non-endemic countries. If we are to assure
ourselves of the gains made to date and prevent re-establigshment of endemio
disease {as, for example, occurred in Sudan), every case in a non-endemic area
must be immediately and oompetently investigated and contained. This really
sounds much easier than it is in fact. When so mrRny oases have ogcurred in
the past, it is difficult in some inatances to persuade both national erd inter-
national authorities that a single case r'eprasents a valid pubdblic health
emergency. Too freguently we are told that a sporadic ocaeesis of no grsat

concern and that extensive vaccination will hzndle the problem.

However, as we know smellpex passes from person to person in an uninterrupted
chaln of transmission, one oase in a non-endemic area means only ofle of two
things - an importation hasoocurred gr an unknown reeervoir of infection persists.
The last foeci in Brazil of 20 cases, in Sumatra of over 100 cases and in Nigeria

of 70 cases were discovered as a result of identification of a single oase,

Plpally, the direction of the programme as areas have become non-endemic 1is
of oonaiderable interest. In East Africa, the smallpox teawms are now alao
administering BCG; in West Afrioa, BC3, neasles, yellow fever and cholera
vaceines; pilot projecte for BCG and smallpox vaccisation in Indonesia and
Afghanistan are in progress or plamned, The surveillance activities a&e
continuing in these countries but the urits are increasingly becoming more
broadly concerned with communisable disease contral servioes and the reporting
network with other diseases of national importance. And this we encoursge and

support 30 long as smallpox and smallpox vacoinatimn 1s not forgotten or 1lgnored
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In oonolusion, it is apparent that the programme, as a whole, has made
considerable progress in the past 5 years and, for this, due oredit muat be
extended to both national and WHO oolleagues who are working intensively in the
field with incredible dedication under the most adverse cireumstances.
Recognition of this progress has recently been afforded by the USA and the UK
who have decided that the risk of importation 1s now so low that routine vaccin-
ation in these countries can be terminated. These are, of courde, countries
with gooed medical services and geographically distant from endemic areas.

It cannet at this time, be recommended to all non-endemic countries. However,
if the progress of the past 5§ years can be sustained and let us reoognize that
this may indeed be difficult, as the residual probklems are often the moat
resistant, I believe that two years from now we shoild be at or near enough

to a nil incidence that a final mobiliiation of resources might rapidly complste
this effort. And then - smallpox vaecimatien for all countries might well be
relegated to history.



