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Introduction 

Dm-ing the course of the lat Inter-Regional Seminar on Smallpox 

Eradication, the presentations and fiel.d demonstrations as well as the 

discussions of successful and tmSuccessf'ul smailpox eradication programmes 
in �mdemic and non-endemic count.ries brought to light a number of' important 

points relevant to the conduct ot eradication progranmeso These are 

summarized in this presentation. 

Of'':foremost importance has been the reco 

eradioation programme is comprised of not one but two important eomponenta 
.,;v._.-... ...,_ ---- - - . --- --- ,,_., -

which must receive equal attention. The first component, systematic mass 
✓~------- - . � -----

vaccination., has often been regarded as the onlY act1v1� ,.2l 1.m�rtance
!-

.__--..... _. - . . ' 
-�ogrammes with this emphasis have failed repeatedly o When success:f'uJ .• --- ...... ,,_,,_ � -

the goal o:f a smallpox-free status has been achieved only with he1--oic• 

efforts and at considerable expense. It 1s clear that from the inception 
� 

of every smallpox eradication programe 1n every area, emphasis must be 
_________, 

paced on tji,e seoond component - surveillance. This consists of smallpox 
---------- -

case detection, rep0rting, field inves on and the,,..,..._.,. 

or containment measureso Continuing analysis of the data obtained serves 

to illuminate the principal links in the transmission cycle_ and to point 
the way tor future planning .. 

The Scient fie Group on Smallpox Eradication summarized tbeae observa­

tions in point out that systematic vaocimltion programmes should serve 

to reduce the servoir of smallpox virus to the point where transmission 

oan be 1nterrup ed by containment measures;. 

Vaac1nat1on coverage of 80% ot all segments of the population, 

1nolud:lng such as mlgPants and pPesohool children, should be suffic1@n� 

to achieve a smallpox tree statu$ if' there is an effective pttOsr-amme fott 

surveillance of cases and a mechanism to carry out promptly field 

.. 



investigatiQn and oontainfflent 11ea!3UNs. Where this second·act1v1t1 is 

ignored., perhaps� or even 9:t' may re�ire vacc�nation before smallpox 

transmission ceases. To contact and vaccinate this additional i0--1:t' 

is exceedtngly costly and may., :in soae situations, be ilipossible log1s­

t1oally. If this basic co11cept -in the strategy of the eradication 

programme is recognized, succ,eas on a national., on a regional� on a 

global scale is possible. If ii is ignored, f�ilure is certairi ••• 

•:'""", II Important Features of Succeastul .Eradication Progrulles 

·As brought out during the Seminar, successful eradi�tion programmes 

in their developnent and execution have been nl)ted to pave in common 

several • important features. . • 

lo A full-time progrme director and directorat& at ·national, state · 
and district levels with authority and funds to plan and exeoute 
the progrm11me .. To provide the necessary impetus and organization 

to mould the uncool'df.nated vacoination activities into a systematic 

programe and to develop an effective surveillance scheme., full­

time staff are requisite. It was noted 1n sevet-al programmes that 
the responsible individuals at these various levels need not be 

phyaioians. Experienced pal"81lediaal stat� given suftic1ent 
auth0r1ty and respons1b1l.1ty can be hi.ghl.y errectlvf,. Superv1s1on,. 

however. cannot be exercised from behind a desk.· Provision must 

be made for all supervisory- staff' at all levels to spend at least 

2� of their time in the field appraisillg at first hand the weak-
. . 

nesses and strengths. successes and tailm-es and taking the ne�es­

sa.ry steps to guide ihe prograiae in its da7 by day., week by week; 

and month by month execut1ono 'lhe full-time sta:ff' and structure must 

be retained intact until the Maintenanoe·Hlase {as defin� by the 

Scientific Group) has been reached. Premature dismembernl'3nt of 
such a staff. described 1n two instances dUl'ing the �em1oar. 

resulted quite promptly in a disastrous resurgence of srallpoxo 

However., once the Maintenance stage of· the prograimre has been reach! d,. 

it 1s apparent, that full integration of vaco1nat.1on ud eurveillance 
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activities within tbe matins structure or the gemral health 

services oan be and has proved effective and workable even wheN 

the general helµth services haTe been comparativel7 poorl7 

developed@ 

Potent freeze-dried vaccine which is stored at 10°c or less and is 

distributed efficiently- such that the vaccine 1s used within 30 ciazs 

after leaving refrigeration. As was described during the Seminar, 
freeze-dried vacc:tne is vastly more resistant to heat than liquid 

vaccineo It is tor this reason that the World Health Assembly as 

well as the Scientific Group on Smallpox Eradication reco111111end that 

only freeze-dried vaccine be used 1n eradication programmes. Even 

this vaccine, hea·'I:; resistant as it 18, can be destroyed. by improper 

handling and such has occurred 1n _at least one progz-amme. S1mpl.e 

refrigeration prevents this. Heedless to say, it must be potent. 

The World Health Organization is prepared to test, at no charge to 

the member governments, lots ot �cine submitted. 

:,. Def'inite plans and goal•, with reg,ect to vaccinations to be perf'ormed 

bf area, bz week, by month and bf year. Clearly defined goals and 

conscientious attentlon to insure that these are met are requisites 
:for any suoceeaf'Ul programme. In well-planned and supervised 

programnes,. vaocinators can be expected to pertorm 75 to· 100 
vaccinations pez- day without difticultyo However, as described 

during the Seminal .. , poorly ·supervised vaceinators burdened with 

elaborate records and excessive equipment 'frequently perf'orm no more 

than 5 to 15 vaccinations in an entire day. By- giving priority f'or 

vaccination to those groups in which moat caaes are occurri12g, the 

achievement of smallpox-tree status may be achieved more readily. 

In most areas. 8o-� ot cases occur ,uaong persons with no evidence 

of a vaccination soar. Unvaccinated persons are aoat trequent 

among children troll 0-14 7eara ot age who do not attend aohool, 

among urban slum dwellers and among 11igr�t popula"t1ons._ 



4o Continuing assessment ot vaccination resultso To. assure that 

vaccination technique 1s good am that the vaccine used is potent, 

a proportion of µrimary vacoinees should be checked 7 days or later 

following vaccinationo This 1s most readily and ef'f'icient.ly done 

in children less than 5 years ot age .. More than� should exhibit 

primary takesu To assure that �equate coverage of various areas 

and population sepents is being achieved, a simple check to deter­

mine the proportion with scars of' prilllllrJ' vaccination can be rapidly 

and efficiently conductedo .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 and at any t11118 and, it 

coupled with correc1be and disciplinary action, serve to assure 

better performance on the part of vaccination staf't. 

5. Development, from the inception ot the progranne, of' a system of 

case detection and reporting and a mechanism to assure prompt 

institution of containllent measures. The 111J)ortance ot this compo­

nent of the progi-amne was noted as being of' at least equal impor­

tance to the systematic vaccination effort. For each case. 

inf'orma:tion regarding age� sex and vaccination status at the time 

ot expoaure should be collected and forwarded promptly to· the­

nat1ona1 smal1pox d1rectorateo Cont1nu1ng anal.yais or these data 

will serve to guide and direct the progruae by ensuring that proper 

emphasis is placed en vaccinating those age groups and population 

ses,aents � which Slllallpox 1� occurringo · When the number of oases 

declines below 200 per year 1n 8D7 country or large state (as those 

1n India), every case should be investigated, confirmed and the 

source of infection tracedo At this frequency of diseas., the 

surv�illance-containmeDt programe 1s, without question, the most 

important oompon�nt of the pl"OgioanDeo In most progt-ames, the 

establishment of •f'tre-fighting" teams :rroai the beginning-of the 

progr&IIIAe bas been found to be oC great valuev Suah team11, moving 

rapidly and prompt17 to areas where cases or outbreaks are occurring, 

carry out the necessary investigations, ensure that patients are 
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being isolated to the an:San extent posas1ble and vaccinate femil:, 

contacts as well as residents f.n the area. Vaccination 1n this 

instance should be, done rapidly by the collecting point systemo 

An etteotive team of 3 oz- 4 persons in one, or at most two deys 

should be able to conduct neoessaey investigations and institute 

containment measures including the vaccination or 400 to 6oO persons 

in the v1oinit:,o 

Enactment ot enforceable compulsory vaccination laws .. Although 

every effort should be made to persuade the population of the value 
and need for vaccination, c.ompulaory vaccination laws which can be 

enf'oroed have been universally found to be an important adJwiot to 

eradication progranmteso As discussed during the Seminar, several 

provisions have been found to be workable and usef'ul. 'lllese include: 

(1) compulsory- vaccination ot all infants born in hospitals and 

maternity homes (of particular value in urban areas}; (2) compulsory 

vaccination ot all school children; (3) c�soey vaccination �or 

those employed by government and industrial f'irms as a condition of 

employment; (4) 000tpulsoey �cinat1on ot all persons admitted to 

inf'ectious disease hospitals; (5) compulsory vaccination of contacts 

of oases and those resident in an area declared by the health officer 

to be threatened by an outbreak .. 

nr Vaco�tion Techniques 

In many areas, vaccination techniques employed have been elaborate, 

requiring considerable quantities �� equipment and have been less effective 

than s1mpli1'1ed techniques which have now been evaluated and reco111111ended 

by- the Scientific Group on Smallpox Erad1oat1on o Theae methods were 

discussed and demonstrated during the Seminaro 

1 o Preparation of the vaccination site - Cleana1ng ot the skin by 

oonventioml method$ has been tound to have no efteot 1n decreasing 

bacterial complications. On the .contrary, many methods employed 

may decrease vaccine takes and increase the frequency or local 
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vaccinial complications. Aocordingl.7, � oleandng or the akin 

is recOlllllended unless it is caked with dirt 1n which case the dirt 

may be wiped away with a moist. clotho 

2. Contraindications to vacoinat1on - In endemic areas, none are 

recognized except individuals who are obviousl,- aeYerely 111 .. 

3. Method of vaco1nation ... Comparative studies show that ml tiple 
. preasure vaccination is consistently more ef'f'ectint than scratch 

vaccination. The mul t1ple pressure tecbn1que has been less 

t'requentlJ' employed because ot tbe diff'ioult7 1n tra:fn'ing ofj 

vaccimltorso The bifurcated needle which was demonstrated during. 

the Seminar permits simple multiple puncture vaocination which can 

be easily taught. !Pitteen strokes with the needle are reconnended 

f'or both primary vaccination and revaccinationQ Use or the bifur­

cated needle will also result. 1n a saving of vaccine since only 

0.002 ml of vaccine is used tor a vaccination compared to o.01o·m1 

employing conventional techniques� The •Ped-o-Jet" Jet injector 

has now been employed in routine field use tor the past year and 

has been found to be durable and etteetiveo It is anticipated 
that all programmes wil.l rind the Jet 1nJector to be or value 1n 

urban areas and for "f'1re-f'1ghting• teams o 

4. Presence of blood at the vaccination site following multiple emoture 

or scratch vaco11lat1on ... The presence of a trace of blood in the 

vaccination site within 15 to ,0 seconds after vaccination provides 
a guarantee that vaccination bas been performed with suf"f'1c1ent 
vigouro It is cOllll'lonly believed that if' blood appears� it will 

ttwash away'" the virusc Thia 1a � the case. However., 11" a trace 

of blood ia !!2i seen .. it is in-obable that the soratch.oI' pmotUN 

was not suttioiently deep to 1nJect the virus particles to 

accomplish sucee-ssful vaccination. 
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IV Autatpo• to kticmal Proa !! • 

Prior to 1967. WII> had 'YirtuallJ' no tunda tor aallpaE era41oat1on. 

'!'be Btneteenth Worl4 Health AUL Ny lllde aftilabl• appradll&tel.J' $ 2.5 
a1llion 1n the regular budget tor •(a) 8UOh auppl.1• and equipaen.t as 

are neceaau"7 tor the etteotift 1aplwatation of the progt • • 1n lndl • 
Yidual oountriee and (b) such serrtc• aa my be requiNd 1n 1nd1v1dual 
oountr1es and aa cannot be made aTailable b7 the SPVernaeDta ot such 

ocnmtriea•. 'l'h1a e1111 of aomtJ' is not large conaidel"ing the DUllber ot 
endeaio countrl• and t.he very gl'Nt DNdao Portuna:tel.7,, a niaber of 

countries. particularly the SoTiet. UD1on end the Un1ted States ot Aaerica, 

bave provided aubatantial additional -t.atanoe. As requested by the 
World Beal.th ASH bly., WHO ta endeaYouri.ng to co-ordinate all of tbese 
.ttorts, 1nternat1oaal.., bilateral end national to ettect the goal ot 
...Upox eradioatlon 1n tbe abortnt poaible ttae. At preaent, approrl­
•tel.7 $ 10 llillion is aTailable tor th1a prop• 1 under all tonta ot 
111temat1ooal aaaistanoe. Still .. this 1a not a large 111.a ot aaney. 

The endemic countriea a1St th1m elft8 place a _sutticient. pl'iority an 

U. proiP( • • 1n order tor the Job to be accOIIPl,iahed. Special prori.a1on_ 
au.st be macle to establish Ml tille auperrlaory statta and to elialnate 

adll1niatrat1ve barrier•; add.1t1cmal time are nol'llllll7 required .. However. 
it ta t.o be noted that in. al1 eountr!• .. fllOCina:tion � directed 
at control ot amallpox are JINNll't,l7 operat1veo UM ot mre ett1c1ent 
teclm1quea • .taproveaent ot 11Up81"ria1cm and a •streea1in1Dg• o-r the 
ol)el"&t1on baa in aan:, 1nstanoea perintted an noellent eradication ettort 

for littl� aore than ia being apent tor• poor control ettort. Illustrative 

o� thta pomt ia the t'ut that ln·oae district 1D one ot the countries 1n 
Asia .. it wa• tound that more tban $ 1.50 was being spent on vaoc1Dator 

aalartes alone tor 92!! vaoo1nat1on pertoraed. In •�ectiv• progr .... s, 

this oost. should be no aore than a t• aentao 

Aa noted above, WII> ia prepared to asaist 1n any wap. A t'w are 
elaborated below: 

lo SUppliea and equipMnt. 

2 o 'l'echn1cal persomiel. 
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;. J'.l'eea-dr1ed vaccine. 

•• Short-ter11 aaaiatance b7 llegicmal and Beadquartera WJI) atatt 

1n prograaae plam,Sng and &8H8111l81lt. 

5o Consultants and supplies to AUs,Mllt. and improve vaccine 

)ll'Oduction. 

6 .. Publications: 

a) Handbook for Sllallpox .Br&dioation. PJbl1abed 1n July 1967. 

b) WHO Smallpox Surveillance Reports. publiahecl quarterly • 

Issue No. 2 was printed on 1 Deoember 1967. 

c). Requirements for Biological. Substanoes (Smallpox Vaccine) -

'l'eohnioal Bepc,r't Series Ho. '23, 1966. 

d) Report of the Scientific Oroup on Smallpox Eradication -

available 1n March 1968. 

e) 1'Ianual on Vaccine Pl'ocluotion - a'ftilable 1n late -auaaer. 1968. 

f) Manual on Laboratory Diagnoa1a ot Sllllllpox - available 1n 

Decellber 1968. 

7. Asaiatanoe in the Control ot Outbreab 1n Hon-endemic Countries -

_a vaccine reaerve and Jet tnJeotore are now stocked in Geneva . . . 
and. with technical perllCIIDDel._ere &ftilable tor 1-ediat. 

dispatch to oountrie• reiqueating assistance •. __ .. 

Reports to wm> 

In order to f'ollow the progress o�:the programme and to co-ordinate 

the l1llm1' efforts being mac1e·tbrougbout· the world, WHO is requesting that 

regular reports be aubllitted by the end•1c countries� progress 

in tbe vaccination ettort -&JJd the occurrence of aallpc,x oaaea. The 

reports do not replace but_ratber augaent reports now •de under 1:he 

prov1a1ona or tho International Sanitary Regul.u1ons. '-'be Npori;a 

requested are described at. the back ot the BPDdbook tor- Sllallpmc BN41cation. 

Purwsetul.17. they' have been des1gned to be.as alllple·ud briet as poaa1ble .. 

8uppleaentu7 reports deacr1b!ns ��. f.Dtereatille 1DYeatipt1ons, etc. 

are at all t:laea welcaae u �tr1bu1.10Da to tbe Sm':feillaaoe Reports. 



VI Conclusion 

During the Seminar, progrannes:in a number of countries were 

described which led to a smallpox-tj-ee statu& and.the maintenance o:f' 

this status at a cost in terms ot V,$cc1ne and personnel, which is far 

less than that spent on smallpox coutrol in J118nY endemic countr1eso 

Countries 1n many parts of the world have achieved a·smallpox-:free status 

with less trained perisonnel and more problems in transportation and 

/\ coQDunication than 1n the presently_ endemic Asian countries. Further, 

the task was accomplished and a smallpox-free status maintained with 

basic health eervices which were min1aal and, 1n certain instances,. 

virtually non-existent. 

Clearly, the necessa� tools �d better tools than ever be:f'ore are 

available. There are no known technical obstacleso It we ta11 in this 

task, the failure must rest with us and with us aloneo We must all 

work together on this task for the presence of smallpox anywhere is a 

threat to all countries. Ais a nat1qnal progruae cannot be uuccesatul 

unless all parts of th.e country J)U't1cis,ate, so a global progranae 

cannot be effective unless all countries f'ully and actively part1ci_pate. 

The World Health Assembly has asked the Director-General to 1118ke the 
pro� ot smallpox eradication one �£ the maJoi- objectives o�-the 
Organization. It 1s neoesaa:ry- ror each 1nd1v1dwu count17 to asa1.gn 

the same importance to smallpox eradication in the own national planning. 

As expressed by Dr Gunaratne,. President of the last World Health 

Assembly, 1n May 1967: 

"The eradication of smallpox is within our reacho 1be 

achievement of this important $dertak1ng now depends 

exclusively on our will and determination.• 




