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I, Introduction

During the course of the lst Inter-Regional Seminar on Smallpox
Eradication, the presentations and field demonstrations as well as the
discussions of suceessful and umsuccessful smallpox eradication programmes
in endemic and non~endemic countries brought to light a number of important
points relevant to the conduct of eradication programmes. These are
sumarized in this presentation.

Of foremost importance has been the reco
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)_gradication programme is comprised of not one but two 1mpor£_ant components
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which must receive equal attention. The first component, systematic mass

ination., has often b ded th 1 tivity of importance.
w\ 5 n been regar as e on ac y ot impo e ‘
gzggrames with this emphasis have falled repeatedly. When successful.,
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the goal of a smallpox-free status has been achieved only with heroic
efforts and at considerable expense. It is clear that g"om the inception
of every smallpox eradication programme in every area, emphasis must be

e
placed on the second component - surveillance. is consists of smallpox

——————, e

\/\
case detection, reporting, fiecld investimation and the »rwmnt inghitution
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of containment mzasures. Continuing analysis of the data obtained serves

to illuminate the principal links in the transmission cycle and to point
the way for future plamning.

The Scientific Group on Smallpox Eradication summarized these observa-
tions in pointing out that systematic vaccination programmes should serve
to reduce the reservoir of smallpox virus to the point where transmission

can be interrupted by containment measures.

Vaccinatlon coverage of 80% of all segments of the population,
including such as migranie and preschool chlldren, should be suffielent
to achieve & smallpox free status if there iz an effective progremme for
surveillance of cases and a mechanism to carry out promptly field



investigation and containment measures. Where this second activity 1g
ignored, perhaps 90% or even 99% may require vaccination before smellpox
transmission ceases. To contact and vaccinate this additional 10-15%
is exceedingly costly and may, in some situations, be ispossible logis-
tically. If this basic concept in the strategy of the eradication
prograame is recognized, succeas on a national, on a regional, on a
global scale is possible. If it is ignored, failure is certain.

II Important Features of Succeasful Eradication Progremses

As brought out during the Seminar, successful eradiocation programmes
in their development and execution have been noted to have in common

several important features.

1. A full-time programme director and directorate at national, state
and district levels with authority and funds to plan and execute
the programme. To provide the necessary impetus and organiaetion
to mould the uncoordinated vaccination activities into a systematic
programme and to develop an effective surveillance scheme, full-
time staff are requisite. It was noted in several programmes that
the responsible individuals at these various levels need not be
physicians. Experienced parsmedical staff given sufficient
authority ancé responsibility can be highly effective. Supervisicn,
however, cennot be exercised from behind a desk. Provision must
be made for all supervisory staff at all levels to spend at least
256 of their time in the field appraising at first hand the weak-
nesses and strengths, successes and failures and taking the neczes-
sary steps to guide the prograsme in its day by day, week by week;
and mont!: by month: execution. The full-time staff and structure must
be retained intact until the Maintenance Fhase {ag definad by the
Scientific Group) has been reached. Fremature dismemberment of
such a staff, descrimved 1n two instances during the Seminar,
resulted quite promptly in a disastrous resurgence of smallpox.
However, once the Maintensnce stage of the progrsmpe has been reached,
it 1s apparent that full integration of vaccination and surveillance
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activities within the existing structure of the genaral health
services can be and has proved effective and workable even where
the general health services have been cosperastively poorly
developed.

distribvuted efficiently such that the vaccine is used within 30 days
after leaving refrigeration. As was described during the Seminar,
freeze-dried vaccine is vastly more resistant to heat than liguid
vaccine. It is for this reason that the World Health Assembly as
well as the Scientific Group on Smallpox Eradication recommend that
only freeze-dried vaccine be used in eradication programmes. Even
this vaccine, heat resistant as it 1s, can be destroyed by improper
handling and such has occurred in at least one programme. Simple
refrigeration prevents this. Needless to sey, it must be potent.
The World Health Organigation is prepared to test, at no charge to
the member govermments, lots of vaccine submitted.

Definite plans and goals, with respeoct to vaccinations to be performed
by area, by week, by month and by year. Clearly defined goals and
conscientious attention to insure that these are met are requisites
for any sueccessful progratsme. JIn well-planned and supervised
programmes, vacscinators can be expected to perform 75 to 100
vaccinations per day without difficulty. However, as described
during the Seminar, poorly supervised vacecinators durdened with
elaborate records and excessive eguipment frequently perfort no more
than 5 to 15 vaccinations in an entire day. By giving priority for
vaccination to those groups in which moat cases are occurring, the
achievement of smallpox-free status may be achieved more readily.

In most areas, 80-90F of cases occur among persons with no evidence
of a vaccination scar. Unvaccinated persons are most frequent
among children from O-13 years of age who do not attend achool,
among urbdan slum dwellers and among migrant popdiaticms.
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Continuing assessment of vaccination results. To assure that
vaccination technique is good end that the vaccine used is potent,

a proportion of primary vaccinees should be checked 7 days or later
following vaccination. This is most readily and efficiently done

in children less then 5 years cf age. More than 95% should exhibit
primary takes. 7To assure that adequate coverage of various areas
and porulation segments is being achieved, a simple check to deter-
mine the proportion with scars of prieary vaccination can be rapidly
and efficiently concducted. Provision should be made for such assess~
ments to be conducted on a continuing basis. Sueh surveys may be
done by supervisory staff at any level end at any time and, 1if
coupled with correciiwe and disciplinary action, serve to assure
better performance on the part of vaccination staff.

Development, from the inception of the programme, of a system of
case detection and reporting and a mechanism to assure prompt
institution of contsinment measures. The importance of this compo-
nent of the programme was noted as being of at least equal impor-
tance to the systematic vaccination effort. For each case,
information rege:ding age, sex and vaccination status at the time
of expozure should Le collected and forwarded promptly to the
national smallpox directorate. Continuing anmlysis of these data
will serve to guide and direct the programme by ensuring that proper
emphasis is placed cn vaccinating those age groups and population
segments in which sxallpox is occurring. When the number of cases
declines below 200 per year in auy country or large state {as those
in India), every case should be investigated, confirmed and the
source of infection traced. At this frequency of disease, the
surveillance-containment prograsms® is, without question, the most
important oomponent of the programme. In most programmes, the
establishment of *fire-fighting" teams from the beginning of the
prograse has been found to be of great value. Such teams, meving
rapidly and promptly to areas where cases or outbreaks are occurring,
carry out the necessary investigations, emsure that patients are
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being isolated to the maximm extent possible and vaccinate family
contacts as well as residents in tbe area. Vaccimation in this
instance should be done rapidly by the collecting point system.

aAn effective team of 3 or 4 persons in one, or at most two days
should be able to conduct necessary investigations and institute
contairsment measures including the vaccination of 400 to 600 persons
in the vieinity.

Enactment of enforceable compuisory vaccination laws. Although
every effort should be made to persuade the population of the valus
and need for vaccination, compulsory vaccination laws which can be
enforced have been universally found to be an important adjunct to
eradication programmes. As discussed during the Seminar., several
provisions have been found tc be worlseble and useful. These include:
(1) compulsory vaccination of all infants born 1n hospitals and
maternity bomes (of particular value in urban areas); (2) compulsory
vaccination of all school children; (3) compulsory vaccination for
those employed by goverrment and industrial firms as a condition of
employment; (3) compulsory vaecination of all persons admitted to
infectious disease nospitals; (5) compulsory vaccination of contacts
of cases and those resident in an area declared by the health officer
to be threatened by an outbreak.

Vaceination Technigues
In many areas, vaccination techniques employed have been elabhorate,

requiring considerable quantities of equir®ent and have been less effective

than simplified techniques which have now been evaluated and recosmended

by the Scientific Group on Smallpox Eradication. These methods were

discussed and demonstrated during the Seminar.

10

Preparztion of the vaccination site ~ Cleanaing of the skin by
conventional methods has been found to have no effect in decreasing
bacterial complications. On the contrary, many methods ezployed
m&y decrease vaczine takes and increase the frequency of local
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vaccinial complisations. Accordingly, no cleansing of the akin
i8 recommended unless it i1s caked with dirt in which case the dirt
may be wiped away with a moist cloth.

Contraindications to vacoination - In endemic areas, none are

recognized except individuvals who are obviously severely 1l1l.

Mathod of vacoination - Comparative studies show that smltiple
pressure vaccinatioa 1s consistently more effective than scratech
vaccination. The multiple pressure technique has been less
frequautly employed because of the difficulty in training of;
vaccinators. The bifurcated needle which was demonstrated during
the Seminar permits simple amiltiple puncture vaocination which can
be easily taught. Fifteen strokes with the needle are recommended
for both primary vaccination and revaccination. Use of the bifur-
cated needle will also result in a saving of vaccine since only
0.002 ml of vaccine 1s used for a vaccination compared to 0.010 ml
employing conventional techniques. The Ped-O-Jet® jet injector
has now been employed in routine field use for the past year end
has baen found to bes durable and effective. It is anticipated
that all programmes will find the Jet Injector to be of value in
urban areas and for "fire-fighting" teems.

Presence of blood at the vaccination site following multiple puncture

or scratch vaccination ~ The presence of a trace of blood in the
vaccination site within 15 to 30 seconds after vaccination provides
a guarantee that vaccination has been performed with sufficient
vigour. It 1s commonly bzlievad that i1f blood appears, it will
“wash away” the virus. This 1s not the case. However, if & trace
of blood 1a not seen, it is probable that the soratch or puacture
was not sufficiently deep to inject the virus particles to

accomplish successful vaccination.
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IV Assistance to Netional Progrusws

Prior to 1967, WID had virtually no funds for smallpox eredication.
The Nineteenth World Bealth Asse:bly mede available appraximmtely $ 2.5
million in the regular dudget for "(a) such supplies and equizment as
are teceasary for the effective implementation of the progrumea in indi-
vidusl countries and (b) such services as may be required in individual
cocuntries and as cannot be aade available by the govermments of such
countries®. This sum of money is not large considering the mumber of
endenic countries and the very great needs. Fortunately, a nusbder of
countries, particularly the Soviet Union end the Upited States of A=merica,
have provided substantial additional assistance. As requmsted by the
World Health Asse=bly, WEO is endeavouring to co-ordinate all of these
efforts, internationmal, bilateral apd national to effect the gosl of
smallpox eradication in the shortest possible time. At preseant, approxi-
mately $ 10 million is availsble for this progremme under all forwa of
igternational assistance. Still, this is not a large sua of mopey.
The endemic countries must thesstelves place a sufficient priority on
the progras=e in order for the job to be accomplished. Speocial provision
must be made to establish full time supervisory staffs and to eliminate
sdwinistrative darriers; additicnal funds are normally cequired. However,
1t is to be noted that in all ecountries, vaccination programmes directed
at control of amallpox are presently operative. Use of more efficient
teckmiques, imgaovement of supsrvision and a "streamlining® of the
operation has in many instances persitted an emoellent eradication effort
for little more than is being spent for a poor control effort. Illustrative
of this point is the fact that in ope district in one of the countries in
Asis, 1t was found that wore than $ 1.50 was belng spent on vaocinator
palaries alone for each vaccination perforsed. In effective programses,
this cost should be no more than a few cents.

As noted above, WHO i1s prepared to assist in many waye. A few sre
elaborated below:

1. Supplies and equipment.

2. Technicsl personnel.
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Freeze-dried vaccine.

Short-term assiatance by Regional and Basdquarters WHO ataff

in programme plaming and assessdent.

Consultants and supplies to augment and improve vaccine

production.

Publications:

a) Handbook for Smallpox Eradication, published in July 1967.

b) WHO Smallpox Surveillance Reports, published quarterly ~
Issue No. 2 was printed on 1 December 1967.

c¢) Requirements for Biological Substances (Smallpox Vacecine) =
Technical Report Series No. 323, 1966.

d) Report of tas Scientific Group on Smallpox Ersdication -
available in March 1968.

e) Manusl on Vaccine Production - available in late summer, 1968.

f} Manual on Laboratory Diagnosis of Smallpox - available in
December 1968.

Assistance in the Control of Outbresaks in Non-endesmic Countries -

a vaccine reaerve and Jet injectore are now stocied in Geneva

and, with technical persoannel, are available for iemediate

dispatch to countries requesting assistance..

\'4 Reports to wWHO

In order to follow the progreas of the programme and to co-ordinate
the @any efforts being made throughout the world, WHO is requesting that
regular reports be submitted by the endemic countries regarding progress
in the vaccination effort and the ocourrenrce of saallpox ceses. The
reports do nct replace but rather augment reports now made under the
provisions of the Intarnaticnal Sanitary Regulations. The reports
requested are deseribed at the back of the Bandbook for Smalipox Eredication.
Purposefully, they have been designed to be as simple and brief as posaibdble.
Supplementary reports describing out@realks, interesting lavestigations, etc.
sre at all times welcame s contributions to the Surveillance Reports.



VI Conelusion

During the Seminsr, programmes: in a2 number of countries were
described which led to a smallpox-free status and the maintenance of
this status at a cost in terms of vaccine and personnel, which is far
less than that spent cn smallpox control in wany endemic countries.
Countries in many parts of the world have achieved a smallpox-free status
with less trained personnel and more problems in transportation and
comiunication than in the presently endemic Asian countries. FPFurther,
the task was accomplished and a smallpox-free status maintained with
basic health services which were minimal and, in certain instances,

virtually non-~existent.

Clearly, the necessary tools and better tools than ever before are
available. There are no known technical obstacles. If we fail in this
task, the failure must rest with us and with us alone. We must all
work together on this task for the presence of smallpox anywhere is a
threat to all countries. As a national programme cannot be successful
unless all parts of the country participate, so a global programme
cennot be effective unless all countries fully and actively participate.
The World Health Assembly has asked the Director-General to make the
programme of smallpox ersdication one of the major objeatives of the
Organization. It is necessary for each individual country to asalign
the same importance tc smallpox eradication in the own national plarming.

As expressed by Dr Gunaratne, President of the last World Health
Assembly, in May 1967:

"The eradication of smallpox is within our reach. The
achievement of this important undertaking now depends
exclusively on our will and determination.”





