
 
   

     

 

  

 

    
   

     
    

   
    

  

        
       

       
      
       

 

 
  

  

       
         

       
       

      
   



WHO/SE/79 . IS2 
page 2 

) 

The designation. employed and t he presentation of the .. terial 
in this docuaent do not imply t be expression of any opinion 
whatsoever on the part of the Secretariat of the World H.alth 
Organization concerning tbe legal statu. of any country , territory. 
city , or area, or concerning t he delimitation of its frontiers 
or boundaries. 

• 



WMO/S£/79.152 
page 3 

HEHBEitS OF' 1llE GLOBAL COMMlSS ION FOR nn: CERTIFICAtION OF SMAlLPOX ERADICATION 

Dr J ...... hi 
..... i. t.nt Director-Gener.l 
Preveative Hedic iae 
Miailtry of Healtb 
Uyad 
Saudi ... rabh 

Dr J • . burin 
Under-Secret.ry of K •• lth 
Dep'rtment of He.lth 
ManU. 
PhllippLnu 

Or R.N. B .. u 
" .. hr.nt Oirector-G.neral of 

Hulth Se rvicn (S .. llpox) 
Direetor. t e Genera 1 oC 

Health Senten 
New Deihl 
Ind i. 

Dr P. N. Burl 'lov 
Deputy Hini.ter of He.lth 

of the USSR 
Minis try of Hulth of tha ussi 
&ahaanoy.kiJ per. 3 
KOlcow 
ussa 

Dr A. Derh 
Nat io nal Prolra_ MaMler 
Sm.llpox Eradicotion Prolra~e 
c/ o WHO Programme Coordinltor 
P.O. BOl( 374 
Hogldilhu 
SOCUll t. 

Dr l .R . DwIIbell 
He.d, Depa rtment of VirololY 
The Wriaht -Flemina Ialtitute 

of MicrobloloaY 
St Mary'. HOlpLtal Medical 

School 
london Wl 1PC 
Uni t ed KinBdom 

Dr F. Fenner (Cha t man) 
Director, Centre fo r Re.~ree and 

Environmental Stud ie. 
The Austr.lian National Univer .ity 
P.O . 50x 4 
Canberra, A.C .T. 2600 
Au.tralh 

Dr D.A. Header.on 
De.n , School of Kyaieae .nd Public He.lth 
The J ohn. Hopkin. Univer.Lty 
615 Nor t h Wolf. Stree t 
B.ltilllOre 
Kuyland 21205 
USA 

Dr ~111' Iluti 
DLnctor, Expanded Proarlana on 

l.amJn h. Uon 
P.O. 50x 1899 
Unw., 
Zaire 

Dr W. KoLn.na. KlWII 
Dir ector of HedLcal ServicCl 
Hbiatry of Hulth 
P.O . ISox 30016 
Ndrobi 
leny. 

Dr J . l(olt r u "'lk1 (Vice-Chl1nun) 
Sec r e t ary , Medical SectioD 
Pol Lah Academy of ScLenea. 
P.lac Kultury i Nl uki 
00 - 901 Wl r saw 
Poland 

Dr H. Lundback 
Oi rector 
N.tional BlcterioloBieal Laboratory 
lOS 21 Stockholm 
Sweden 

Dr S.S. Harennikoy' 
Chief, Smallpox Prophy l axil Oep.rtment 
le.e.r ch Inl titute of VLru l Prep' rations 
lat Dubroy.k.y. u1. 1.5 
Mo scow 
US SR 



 
  

     
     

   
 
 

   

     
  

  
 

   
 

     

   
  

 

    
    
   

   
  

 

   
   

 
 

 

   
    

    
  

 
 

  
 

    
    
  

     
    

    
  

  
 

   
  

      
 

 



1. 

2. 

J. 

4. 

5 . 

6 . 

CONTEN T S 

PREFACE 

SUMMARY 

CONCLUS I ONS AND RECOMMENDATI ONS 

2. 1 Conclusions 
2 . 2 R~commendations : Policy for the post-eradication era 

Vaccinat i on po l icy 
Rese r ve stocks of vaccine 
Investigation of sus pected smallpox cases 
Laboratories r etaining variola virus s t ocks 
Human monkey pox 
Labo ratory investigations 
Documen t ation of the smallpox e r adication programme 
WHO headquarters staff 

HI STORY OF SMALLPOX, VARIOLATI ON AND VACCINATION 

3.1 Possib le origin of smal lpox and history o f its globa l s pread 
3.2 Early efforts at control 

3 . 3.1 Variolat ion as a method of control 
3. 3.2 Vacc inat ion as a method of control 

CLINICAL FEATUREf AND DIAGNOSIS 

4 . 1 Clinical course 

4.1.1 Case fatal ity rate 

OF SMALLPOX 

4 .2 Clinical differentiation fr om o ther di seases 
4.3 Laborator y diagnosis 

EPIDE1UOLOGY OF SMALLPOX 

5 . 1 I nfectivity 
5 . 2 I rrmuni ty 
5 . 3 Spread 
5 .4 Age incidence 
5 . 5 Seasonal incidence 

INTERNATIONAL INVOLVEMENT IN CONTROL AND ERADICATION 

6.1 1924- 1947 
6.2 1948-1957 
6 . 3 1958-1967 

1924-1966 

WHO/SE/ 79. 152 
page 5 

9 

10 

12 

12 
12 

16 

16 
17 

19 

19 

20 
20 

22 

22 
22 
22 
2J 
2J 

2J 

2J 
2. 
24 



WHO/SE/79.152 
page 6 

7. 

8 . 

THE ESTABLlSHMENT OF THE INTENSIFIED SHALLPOX ERADICATION PROGRA."Il·[E 

7.1 Headquarters 
7. 2 Regional offices 
7. 3 National pr ogrammes 

STRATEGIES IN THE INTENSIFIED ERADICATION PROGIW'!!lE 

25 

8 . 1 Prov i sion of a sufficient amoun t of potent and hea t- s t able vaccine 27 

8.1.1 Freeze-dried vaccine 
8.1. 2 
8.1. 3 
8.1.4 

8.1. 5 
8.1. 6 

Production 
Quality 'control 
Provi sion of consul tant se~Vlces , fell owship train ing and 
vaccine testing by WHO 
Techniques o f vaccination 
Compl i cations o f vaccination 

8 . 2 The mass vaccination st r ategy 

8 . 2.1 Rationale 
8 . 2. 2 Vacc ination cove r age 
8.2.3 Assessmen t 
8.2.4 Successes and failures 

8 . 3 Changing strategies 

8 . 3 .1 Lessons f r om the field 
8 . 3 . 2 Charact eri s ti cs of smallpox facili t ating eradicat i on 

8 . 4 The su rveillance and conta i nment strategy 

8 . 4.1 Routine r eporting systems 
8.4 . 2 Active surveil l anc e 

8.4.2.1 Special searches 

8 . 4 . 3 Containment 
8 . 4. 4 Special problems 

8 .4 .4 .1 Co ncealment of outbreaks 
8 . 4 . 4 . 2 variolation 

8.5 Research 

8.5.1 Epidemio l ogy and public health 
8.5 . 2 Virology 

'0 

'1 



9. 

10. 

II. 

IHPLEHENTATtO!i or nf£ INTENSrFlED ERADtCATI(Il P'ROCRAtH:. 

9.1 Th. period frOB 1967 to 1912 

9 . 1.'1 Weat and central Africa 
9. 1. 2 South America 

9 . 1. 3 
9. 1.4 

9. I. 5 

9.1.2.1 8razil 
9.1.2.2 Other countr ies 

Other central African countries 
So uth-e~8tern Afri ca 

Sudan and Uganda 

9.lo5.l 
9.1.S.2 

Uganda 
Sudan 

9.1.6 Indonesia. 

9 . 2 Southe rn Ada 

9.2.1 
9.2.2 
9.2.3 
9.2.4 
9 . 2.5 
9 . 2. 6 
9 . 2.7 

.u .... 
Arahaai.un 
Paltistan 
Nepd 
India 
Bhu t an 
Baneladuh 

9 . 3 The countries of the Arabian peninsula 
9 . 4 Countdu in the Hom of Africa 

9 . J. 1 
9.3.2 
9.3.3 
9. 3.4 

OJ ibouti 
Ethiopia 
Kenya 
Soma l ia 

9.S Hi.,ed outb reaks 

OUTBREAKS or SMALLPOX IN NON- ENDEMIC AREAS 

10.\ t.portations of smallpox 

10.1.1 [nternationAl q~r.ntine 

10.1.2 [~rtation. into Europe . 19$0-1977 

10.2 Laboratory·associated ou tbreaks 

THE CERTIFICAT IOS OF ERADICATION 

11.1 InternAtional Commi.,ion, 
11.2 Preparation, [or ~~rti(i~ation 

IIHO/SEI79.152 
page 7 

36 

37 

42 

46 
46 

49 

50 

50 

51 

51 

51 
52 



WHO/SE/79 .152 
page 8 

12. 

13. 

14. 

11.2 .1 In recently endemic and adjacent countries 

11.2.1.1 Effectiveness of the routine reporting system 
11.2 .1 .2 Active sear ches 
11.2.1.3 Pockmark surveys 
11.2.1.4 Chickenpox su r veil lance 
11.2.1. 5 Rumour register 
11.2.1.6 Specimens for laboratory diagnosis 
11.2.1.7 Publici t y , knowledge about smal l pox . and rewards 

11. 2 . 2 In countries free f r om smallpox for seve r al years 

11.3 Certi fi cation by i nte rnationa l commissions 
11.4 Certification by the Gl oba l -Commission 

11. 4 .1 Rationale 

11.~.2 Action by the Global Commission 

57 

" 

11. 4 .2.1 Co untries already cert ified by international commissions 
11.4 . 2.2 Count ries des i gnated for special r eports and/or vis i ts 
11.4.2.3 Formal statements by countries and areas 

11. 5 International smallpox rumour r egister 

HUMAN MONKEYPOX 

12.1 Discove ry and properties of monkeypox virus 
12.2 Human infections with monkeypox virus 

POSSIBLE SOURCES FOR A RETURN OF SHALLPOX 

13 . 1 Labo ratory s tocks of variola virus 
13.2 'Del i ber a t e r e l ease 
13.3 Natural r eservoirs of variola virus 

13.3 .1 Virus in crusts 

13. '4 An animal reservoir 

13.4 . 1 Whit epox virus 
13. 4 .2 White pock variants of monkeypox virus 

INTER~ATIONAL RESOURCES FOR THE INTENSIFIED ERADICATION PROGRA~ 

14.1 Financia l 

14.1.11958 
14.1.2 1967 

1966 
1980 

14.2 National and locally recruited personne l 
14.3 International personnel 
14.4 Vaccine 
14.5 Transport 

" 
60 

60 
61 

62 

62 
62 
62 

62 

63 

63 

64 
64 
65 
65 



PREFACE 

WHO/SE/79.152 
page 9 

At the beginning of the twentieth century smallpox affected every continent and 
virtually t>very country in the world at one time or another. Over the first half of the 
century it was eliminated from most countries of Europe, North America and Oceania, but it 
remained endemic in mos t of Africa, Asia and South America . 

When the World Health Organization was set up in 19'48 it singled out smallpox as the 
first disease whose control should be sought by all countriei., but it was not until 1958 that 
there was an explicit ca1l from the World Health Assembly for the worldwide eradication of 
smallpox. Another 28 countries became free of smallpox during the next decade, but in 1967 
the disease was still endemic in 33 countries with a total population of 1200 million and in 
that year it caused an estimated 10-15 million cases, with some 2 million deaths. 

In 1966 the World Health Assembly took the dEicisive step of 
i ntensified smallpox eradication programme. For the first time, too, 
programme received subst antia l support from the regular bud:~et of WHO. As a 
after country ach ieved eradication, and in 1977 global eradication appeared 
special mechanism wa s now needed so that the world could be a ssured of the 
unprecedented achievement. 

calling for an 
the eradicat i on 
result, count r y 
imminent. Some 
reality of this 

In October 1977 the Director-General of WHO convened a group of experts from 
countries throughout the world to a dvise the Organization on the nature of the measureS that 
should be taken to convince the Organil:ation and all health authorities that eradication had 
been achieved . Such an assurance IoTas essential if health authorities were to take the vital 
decision that smallpox vaccination should be terminated and that travellers should no longer 
be required to possess international smallpox vaccination cert i ficates. The experts 
recommended that the Director-General should formally establish a Global Commission for the 
Certification of Smallpox Eradication; (I) to review thoe programme in deta i l; (2) to 
recommend such additional act iv ities as it deemed necessary to be certain that eradicat i on 
had been achieved; (3) to report to the Director-General when it was satisfied that 
eradication had been achieved, and (4) to recommend such additional measures as it conside r ed 
necessary for the post-era~ication era. The Executive Board in January 1978 and the 
Thirty-first World Health Arsembly in May 1978 endorsed the establishment of the Global 
Commission. I 

The Global Commission met in December 1978 to revii~w the programme and to advise on 
subsequent activities. It met again in December 1979 to assess progress, and at that meeting 
made the final recommendations that are presented in this report. The report also conta in s a 
summa r y account of the history of smallpox, the clinical, epidemiological, and vi r ological 
features of the disease , the efforts to control and eradicate it prior to 1966, and an 
account of the intensified programme during the period 1967-1979. The procedures employed 
fOr the certification of eradication are described, as well as the findings of 21 different 
i nternational commissions _ that visited and reviewed prog ramme s in 61 countries. These 
f i ndings provide the evidence for the Commission ' s conclusion that the global eradication of 
sma l lpox has been achieved. In recording this achievement, the Global Commiss i on pays 
tribute to the international cooperation received in the programme and to the devoted WOrk of 
hu ndreds of thousands of health workers of all levels in rr~any countries of the world that 
made it possible . 



WHO/SE/79.152 
page lO 

1. SUMMARY 

Smallpox, described by the historian Macaulay as "the most terri ble of all t he 
ministers of death" , has been a scourge of mankind since ancient times . Repeated epidemics 
have swept across the world, decimating populations and altering the cou r se of history. Not 
until Jenner demonstrated that inoculation with cowpox ",ould protect aga i nst smallpox wa s 
there hope that the disease could be con trolled. Jenner h imself foresaw the eradica ti on of 
smallpox, ye t , 170 years la ter, despite improvements in the preparation of vaccine and its 
widespread use, smal lpo x persisted in many parts of the world. 

The World Health Assemb ly, from the time of its first meeting in 1948, expressed 
increasing concern about smallpox. In 1958 it reviewed the questi on of the eradication of 
smallpox from the ~orl d and in 1959, emphasizing th'e urgency of achieving endication, it 
recommended that smal lpox-endemic count ries should launch special ' prograrrmes for that 
purpose . A number of countries became smallpox-free during the f o llowing years, but in the 
major endemic areas of Africa Bouth of the Sahara, Brazil and South-East Asia, little 
pro[!ress tovBrds eradication had been made. In 1966 the Nineteenth World Health Assembly 
decided that an i nten sified programme was necessary, financed from the regular budget of the 
Organi1.:ation, and i t requested Member States and multilateral and bilateral agencles to 
pr ov id e additional assistance. 

The overall development and coordination of the intensified programme were carr ie d 
out by a smallpox unit established at WHO headquarters in Geneva, which worked closely with 
WHO staff at regional offices and, through them, with nationa l staff and WliO advisers at 
country level. Earlier programmes had been based on a mass vaccination s tra te gy . The 
intensified campaign called for programmes designed t o vaccinate at least 80% of the 
population within a period of t\lO or three years, during vhich q ime reporting systems ana 
surVeillance activities would be developed that would permit detection and elimination of the 
remaining foci of the disease. Support was sought and obtained from many different 
governments and agencies. 

Progress was slow in sorr.e countr ies but rapid in o t hers. The count ries o f west and 
central Africa became smallpox - free in 1970 , Brazil in 1971, Indonesia in 1972 , and the 
countries in eastern and southe rn Africa in 1973. Major campaigns by the countries of the 
Indian ,<;ubcontinent, with inc reased WHO support, achieved eradication there between 1973 and 
1975 . Finlllly, in the Horn of Africa, Ethiopia became smallpox-free in 1976 and Somalia in 
1977 . 

Two years o r more after the national programmes had achieved eradication, and 
followin~ 8 period of intensive surveillanc e, each country in which amallpo x had been endemic 
In 1967 or after, (lnd other count r ies at specia l risk of importations of cases of the 
clisp.1sP, wprp visitl'd b:-, <In in t erna tionill commission . The commiSliions reviewed all aspects 
o f thp prn~ralll1lles. particularly thE' su rveillance component, t o assess the capa bility of t he 
cnuntry's hpillth servicps to detect conti nuing smllllpo){ transmission . Among the aspects 
considered were the e f fectiveness of the reporting system, data f rom surveys of persons to 
dptect fllci ... \ pockmllrks, and the labo r atory results for .6 pe cimens collected from chickenpox 
cases lind suspected smal l pox cases. The awareness of the populat i on about smallpox and, 
whpre appropriAte, their knowledge of the reward for report i n& smallpox c ases were also 
a ssessed. Commission members conducted field studies that extended to many pa rt s of each 
country before ce rtifying that the country was smallpox-free . 

Tn 1978 the Global Commission for the Certification o f SmallpO)l Eradication was 
fo rmed. This Commission reviewed all previous cer tifi cation activities and recommended 
additional prOllrar.l1lles · fo r ob taining sufficient in formati on fr om each coun try [ 0 permi t it to 
be rpco~ni 1.:ed olS smal lpox-free. A nUl\'lber o f countries knovn t o have been infected in the 
recent past were v is ited by WHO consultants or staf f and special programmes were developed to 
a sses!'; the quality of th(' evidence that no smallpox had occurred since the last reported ca~e . 

The Global Conmission also conside r ed the question of the poss~b1e re-estOiblishment 
of smllllpox infec tion from virus held in laboratori es o r from natural o r anima l r eservoirs. 
All escapes of variola virus from laboratories have been well contained . Because of the 
grellt r('ducti on In the number of laboratorips holding variola virus and the s tr ict 
conta inment conditions requ ired of the labor atories, the risk of escapes i s now considered 
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minimal. Dried crusts and variolators' stocks provided a natu r al reservoi r in which variola 
virus cou ld survive for some months, but the passage of several years si.nce the last case of 
smallpox also l~enders this r isk negligible . 

From the outset of the intensi fied campaign special attention was paid to the 
possibility that there was an animal reservoir of variola Vlrus. No evidence of such a 
reservoir has been found. However, 45 cases of a new human disease resembling smallpox 
clinically hav'e been discove r ed since 1970 in west and central Africa. It is caused by a 
distinct species of orthopoxvirus called monkeypox virus. Although cas es of presumed 
human-to-human transmission of mo nke ypo x virus have been recorded, this virus is ge net ical ly 
differen t from va r iola virus and is not believed t o have the potential for epidemic spread. 

As a result of its de liberat ions in December 1979, the Global Commission concluded 
rhat global eradi ca tion of sma I lpox had been achieved and made a number of recommendations 
for WHO poI i q' in the post-eradication era. They include the discontinuation of smallpox 
vaccination, con ti nuin g surveillance o f monkeypox i n West and Central Africa, supervision o f 
the stocks and use of variola virus in l aboratories, a policy of insurance against [he return 
o f the diseaSE! [hat includes thorough investiga t ion of reports of sus pected smallpox, the 
maintenance of an international reserve of freeze - d ried vaCCl ne unde r WHO control, and 
measures designed to ensure that laboratory and epidemiological expertise in human poxvi ru s 
infections sholJld not be dissi pated. 



 
  

    

  

     

         

             

        

  

           
            

            
             

      
        

  

      
       

    
    

     
         

    

  
 

          
            

              
            

              
             

               
       

     
         

          
    

        
   

         
         

    

       
           

   



Investigation of suspected smal l pox c ases 
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Experience in many countries indicates that reports of suspec ted cases of smal lpox 
can be e xpected to be received from many sources for s-eve ral years after the cer t ification of 
g lobal eradication. The importance of thorough investigation of these r eports , if necessary 
with labora tory testing, is illustrated by the fact that: one such report led to the 
recognition of human monkeypox. It is also impo rtant that public confidence in the fact of 
eradica ti on should be maintained by thorough and prompt investigation of all reports and 
disclosure of the results to health officials throughout the \o'orld. 

Suspec ted smallpox cases should therefore be investi.ga ted by experienced personnel. 
WHO should provide an effective system to promote, coordinate, and partici pate in the 
investigation of suspected smallpox cases. The international smallpox rumour register that 
was established by WHO in Geneva in January 1978 should be mai.ntained . 

The re .... ard of US$IQOO establi.shed by the Oi rector-Gelfleral in 1978 in accordance with 
reso l ution WHA31.54 should be discontinued, since global eradication has now been certified . 

Recommendation (7). In order to maintain public confidence 
in the fact of global eradication, it is important that 
rumours of suspected smallpox, which can be e xpec ted to 
occur in many countries, should be thoroughly investigated. 
Information should be provided to WHO, if requested, so that 
it can be made available to the world community. 

Recommendation (8). WHO shou ld maintain an effective system 
to coordinate and participate in the investigation of 
suspected smallpox cases throughout the world. The 
international smallpox rumour register should be main,tained. 

Laboratories retaining variola virus stocks 

A committee of experts meeting in February 1979 advised the Global Commission that 
it was necessary for sCienFific reasons to preserve stoc'ks of variola virus in a few 
laboratories, but that the position should be reviewed in 1982 . In view of t he potential 
danger of reintroduction of smallpox from variola virus stock,s held in l ab oratories, no more 
than four WHO co llaborating centres should be approved as .'Suitable for the storage of and 
work with variola virus in accordance with WHO safety standards. These WHO collaborating 
centres should report annually to WHO a nd their containment facilities should be periodically 
inspected to ensu re that storage is secure and that safe operati ng conditi ons are 
maintained . All other laboratories should be asked to destlroy any stocks of variola virus 
that they ho l d, o r to transfe r them to an approved WHO collaborating centre. 

~r.r-&~;",N;:;o:v:m;:ore th an four WHO collaborating 
)1 as suitable to hold and handle 

stocks of variola rus. A collaborating centre would be 
approved only i f it had adequate containment facilities. 
Each such centre should report relevant information on their 
safety measures annually to WHO and be inspected periodically 
by \.lMO. 

Recommendation (10) . Other laboratories should be asked to 
destroy any s tock s of variola virus that they hold, or 
transfer them t o an approved WHO coll ab orating cent re. 

Human monkeypox 

Human monkeypox is a rare zoonOS 1S that was not recognized until smallpox was 
.. limi nated from the a r ea where it occurs. Clinically it resembles smallpox . Human cases can 
be e Kpected to appear where the ecological conditions are appropriate and perhaps to show 
some increase as smallpox vaccination ceases and immunity wanes. Because it is caused by a 
pOKvirus distinct f r om variola virus and has a l imited capacity to spread be tween humans, 
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monkeypo)C virus does not constitute a threat to the permanence 
However, it is important that close surveillance of human cases 
further investigat i on should be made into the natural history of the 

of smallpo)C eradication. 
should continue and tha t 
disease. 

Recommendation (II). In collaboration with country health 
services , WHO should organize and assis t a special survl!illance 
programme on human monkeypox, its epidemiology, and its ecology 
in areas where it is known to have occurred . The progrHmme 
should continue until 1985, when a further assessment of. the 
situa t ion should be made . 

Laboratory investigations 

There are sti II some impo rtant unsolved 
smallpox eradication, especially in . relati on to 
these problems and preparedness for unexpected 
smallpox or other poxvirus diseases of man call 
expertise. 

virological problems that are 
the "whitepox" viruses . The 
problems that might arise in 

for the maintenance of suitable 

relevant to 
solution of 
relation to 
virological 

Besides encouraging scient i sts in various nations to continue research on 
orthopoxviruses, WHO has responsibility for the regular testing of the , potency of the WHO 
vaccine reserves and for the provision of laboratory diagnostic facilities for suspected 
smallpox cases . It can best discharge this responsibility by continuing the system of WHO 
collaborating centres. If competent research worker s from laboratories not approved by WHO 
for work with variola and whi t epox viruses wish to conduct e xper iments with them that are 
approved by the approp ri ate WllO committee, facilities should, i.~ possible, be provided by a 
suitable ~O collaborat ing centre . 

Recommendation (I2) . WHO should continue to encourage .smd 
coordlnate re search on orthopoxviruses. 

Recommendation (13). \o1HO should maintain the system of ~O 
collaborating centres for carrying out diagnostic work and 
research on orth opoxviruses. 

Recommendation (14 ) . Research workers who do not work in a 
WHO collaborating cent r e and who wish to ca rr y out experiments 
with variola or whitepox virus that a re approved by the 
appropriate WHO commi tte e should be offered the use of the 
special facilities in a WHO collaborating centre. 

Recommendat i on (15) . Research on poxviruses other than 
variola or " ,,'hitepox viruses should not be per formed under 
circumstances wh e re there is any possibility o,f c r oss­
contamination with these two agents. 

Documentation o f the smallpox e r adication programme 

The eradication of smallpox 1S a unlque event in human history and a signal 
achievement of WllO. It should be fully documented by the publication of a comprehensive 
book. Further, it is essenti.'11 for future historians that all relevant documents co ve ri ng 
matters of scientific, operational, or administrative intere!;t should be catalogued and 
p r eserved 1n suitable archives. The feasibility of d i stributing coples of this archival 
material to several cen tres, perhaps as mic r ofiche, should be eXJ:,lored . 

It is important that the experiences of the smallpo)( eradication programme thilt are 
applicable to othe r health programmes should be defined an d ,~labora ted, in order to help 
public health officials develop strategies and tactics for th e conduct of other programmes, 
especially t hose for the control of infectious diseases. How,~ver, the problem is complex 
since the lessons learnt from the smallpox e r adicat ion programme need to be eva l uated in each 
instance by the health programme to which they may be applied. 



Recommendation (16). WHO should ensure that appropri'lte 
publications are produced describing smallpox and its 
eradication and the principles and methods that are 
applicable to other programmes. 

Recommendation (17). All relevant scientific, operational 
and administrative data should be catalogued and retained 
for archival purposes in WHO headquarters and perhaps also 
in several centres interested in the history of medic i ne . 

WHO headquarters st~ff 
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The foregoing recommendations cannot be carried out successfully withou't central 
coordination, which should be provided at WHO headquarters. Since it is expected that. the 
Global Commission for the Certification of Smallpox Eradicat i on will be dissolved after the 
World Health Assembly in 1980, another mechanism is needed tco enable the headquarters staff 
to obtain advice and assistance from scientists. This could be achieved by set t ing up a 
committee on orthopoxvir us infections. 

Recommendation (18). An interregional team consisting 
of not less than two epid@miologists with past experiEmce 
in the smallpox eradication campaign, plus supporting staff, 
should be maintained at WHO headquarters until at lea~lt the 
end of 1985. At least one additional field of f icer should 
be assigned to cover areas where human monkeypox is under 
inv@stigation . 

Recommendation (19). WHO should set up a committee on 
orthopoxvirus infections . 
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3. HISTORY OF SMALLPOX, VARIOLATION, AND VACCINATION 
, 

3 . 1 Possible or i gin ' of smallpox and history of i t s global spread 

I t is not known when or where smallpox first appeared . Current knowledge suggests 
that one of the poxviruses of animals may gradually have become adapted to man. Becau!;e of 
the need of the virus to spread continually f r om pe'("son to pe'("son in order to survive, 
historians speculate that smallpox may have fi r st emerged in one of the agricul t ural 
settlements of north- east Afri ca , China, or the Indus valley some time after 10 000 B. C. A 
suggestive 'rash on the mummy of Ramses V (1160 B. C. ) and descriptions in ancient medical. and 
religious texts of uncerta in age in Chil'la and I ndia are consistent wi th such a speculation . 

Few countries, and no conti nents, escaped being at some time affected by smallpox. 
By the eighth century A.D. the disease was already established i n southern Europe and had 
bee~ introduced from China into Japan. Arab armies carr ied it across north Africa from Egypt 
it'! the seventh and eighth centuries; outbreaks occurred in Arabia and Ethiopia in 570 A.D. 
and in Alexandria shortly before 641 A.D . The earliest specific reference to smallpox in 
Africa south of the Sahara was in the seventeenth cen tury, but the disease almost certainly 
had existed there centuries before. Southern Africa was apPi!rently sp~red until the disease 
was imported into Capetown from India in 1713 . It was in t roduced in t o Iceland for the 'fi rst 
time in the thirteenth century , and spread from t here to Greenland in the fifteenth ce ntury . 

• 
Early in the sixteenth century smallpox was imported from Spain or Africa into th e 

New World to the Caribbe an i sland of Hispaniola. In 1520 it spread from Cuba to the Aztec 
empir e of Mexi co, wh ere i t reportedly killed over three mil lion persons . It devastated the 
Peruvian empire, over two thousand mi le s to the south, less t han Jive years later. North of 
Mexico, the first accounts of smallpox among natives of the AIneri an mainland originated from 
Massachusetts early in the seventeen th century. ' 

The disease reached Australia in 1789, a year after the first European settlE~ment 

there, and finally invaded New Zealand and Hawaii around the middle of the nineteenth 
century. Just as vari o la major completed its sweep around the globe, vari ola minor, :fi rst 
noted in southe rn Africa and the West [ndies earlier in the nineteenth century, spread 
throughout North America following the first outbreaks in 1896 . In the twe n tieth century th e 
more benign variola minor was the pre dominant type of smal l pox in Brazil, North America, and 
southern Africa. 

In the cour se of it s le thal wanderings smallpox exercised enormous influence on 
hUTl)sn affairs. In Asia it killed emp'erors of China and Japan and disrupted wars in col<)nial 
Ceylon . Prayers for relief were .made to goddesses of smallpox in Africa, China, and Ind i a. 
Following . the death of one Chinese emperor from smallpox, one of his sons was elected as the 
new emperor expressly because he had already had the disease . Yoruba-speak ing people in West 
Africa wor sh ippe d a god of smallpox . In Afr ica it kil led two kings of Dahomey and devastated 
the Hotten t o t tribe in southern Africa. In Europe smallpo x killed five reigning monarchs in 
the eighteenth century alone, end"ed the English r oyal House of Stuart, shifted the Aus'trian 
Habsburg l ine o f succession four times in as many generations. and caused a violent pandemic 
after the Franco-Prussian War of 1871 . The disease ki lled an estimated 400000 EUrOpei"lnS a 
year and caused ove r s" th ird of a ll the blindness in Europe at the end of the eight,~en th 

century. In t he Americas smallpox facilitated the European conquest and colonizatj.on by 
dec ima ting native American popUlations. It also prevented an American army from capturing 
Canada in 1776. 

Smallpox and religion were intertwi ne d in many ways. Smallpox was first introduced 
into Japan from China wi th Buddhism, carried ac r oss North Africa wi th Islamic armies, and 
reintroduced into Eu r ope by returning Crusaders . Fear of the disease is said to have been -a 
significant force in encouraging the early growth of Ch ristianity, just as scarring from 
srnallpolt sent many medieva l European gi rl s and women in t o nunneries . In part s of Africa 
buria l r ites for vict i ms were r es ponsible for spreading t he disease among mourners . 

There has never been a s pecific treatment for smallpox. Of the many treatment s used 
to combat smallpox none was so curious or persistent as the belief, whi ch evolved in t enth 
century Japan , that re d coloured objec t s would help cure vict ims. Treatment with r ed light 
wa s the subject of clinical trials in Africa, Europe, and North America early in the 
twentieth century, but l i ke all other treatments it failed . 
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Early efforts at control 

Variolation as a method of control 
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Deliberate inoculation (variolation) of susceptible persons with smallpox virus was 
practised in Afr ica , China, and India for centuries before being introduced into Europe and 
North America in 1721 . The aim was to induce immunity by a less severe infection than that 
experienced by persons contracting smallpox by the natural respiratory route. In ancient 
India Brahmin priests travelled the countryside In spring , the smallpox season , reciting 
prayers to the smallpox goddess and inoculating susceptible persons. Accounts of inoculation 
in China asc ribe its first appearance to the eleventh ce ntury A.D . , although it may have be en 
practised much earlier. variolation spread across Asia to Persia and Turkey . Lady Mary 
Wort ley Mon tagu, wife of the British ambas sador, observed inoculation in Constantinople and 
introduc ed it as medical p ractice in London in 1721, although it may have exi sted alr'eady as 
a folk practice in the rural ar'eas o f s everal European countries. In America ano ther' 
non-med ic al per' son , Rever'end Cotton Mather, learned of the practice from his African slave 
a,nd introduced it in Boston in 1721; he made a survey of s l aves i n Boston who had come from 
different partS of Africa at the beginning of the eighteenth century and showed that 
inoculation ha d been practised widely in Africa for some time. Variolation spread slowly to 
o ther parts of Europe and Nor th America 1n the t""o gene rat ions before Je nne r discovered 

. vaccination. Unli ke th ose .... ho had been vacc ina ted , variola ted pe rson s cou l d transmit smallpox 
to unprotected persons in the s ame community. Whi l e inoculation may have decreased the toll 
of smallpox in some parts of Euro pe and North America in the eighteenth ce ntury , there is no 
evidence that it had a major public hea lth impact in Afri ca or Asia in the centuries before. 

During the smallpox eradication campaign the practice o f variolation continued in 
remo te rural areas o f Africa and Asia. In Afghanistan and Ethiopia in part icula r it caused 

. many outbreaks . The practice was gradually discontinued as smallpox disappeared. The last 
known vari o lation was recorded in Bale Province in southern Ethiopia i n Au gust 19 76 and lola!!! 
associated with the l as t smallpox outbreak in that country. 

3.2.2 Vac c ination as a method of cont r o l 

One practitioner of inoculation was Edward Jenner, a country doctor practising in 
south - .... est England. Jenne,r as!!!erted that over t .... o decades before his momentous discovery he 
had heard a country girl iremark that she could not be infected with smallpox since she had 
already had the cowpox . th is belief had existed in England for decades . Benjamin Jesty, a 
cattle breeder in Dor se t, ( En gl and, actua lly inocula ted hi s wife and two sons with cowpox in 
1774 to protect them du ring an outbreak of small pox., In hi s own pract ice J enner observed 
that some persons who had had cowpo x .... ere refract ory to smallpox inocu lat ion . Jenner's own 
signal contribution , .... 3S not that he inoculated a few persons ""ith co .... pox but that he then 
proved that such persons were unmune to smallpox by subseq ue n tly inoculating them with 
smallpox. He then showed that cowpox could be tran s ferred from one person to another by 
inoculation. He administered hi s first "vac cina tion " with cowpox on 14 May 1796. Two years 
later he announced his findings in a privately published pamphlet entitled An Inquiry into 
the Cau s es and Effe c t s o f Variolae Vaccinae, a Di seas e", "Oiscoveretl in Some of the Western 
Counties o f Engl and, Part icularly Gloucestershire, and Kn o""n by the Name of CO"" Pox. 

In London Dr George Pearson. ""h o' per for med a fe "" vacc inat ions himse 1 f, conduc ted a 
nation""ide su rvey of English doctors, sol ic iting more evidence of persons res istant t o 
smal lpo x or vflriolation or both after cowpo x infection. Dr William Woodville, ""ho .... as in 
charge o f London's smallpox and i noculation hospital, obta i ned cowpo x material du ring a local 
ou tbreak · i n cattle and vaccinat ed seve ral hundred pe r sons early in 1799. Woodvi ll e, 
unfortunately, c arr i ed out his vaccinations in the sma l l pox hospita l, and many of thos e he 
vaccinated we re also infected with smallpox, an unfortunate occurrence that cause d some of 
the va cci ne lymph he suppl i ed to other physici a ns t o be con tam ina t ed with smallpox. In spi te 
of SOmetimes confusing obse rvatio ns, scep ti cism, and hostility, vacc i nati on was nevertheless 
quickly recognized as a safe and effective wa y to protect agai nst the deadly smallpo x . As a 
consequence, the practice s pread more r apidly than inoc u lation had. 

By 1801 mo re than 100 000 persons had been vaccinate d in England, and J enner's 
Inqui ry had been translate d into five languages. Pearson shipped vaccine [0 over a hundred 
physic ians in Europe in 1799. Jenner made s pec i al efforts [0 send vaccine to India and to 
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North America. But the most spectacular efforts to promote vaccination were made by Charles 
IV of Spain, who in 1803 dispatched vaccine to his far flung dominions around the world by 
means of children vaccinated arm-Co-arm in succession during the voyages. 

Jenner himself understood the im:portance of his discovery and in 1801 predicted that 
"the annihilation of smallpox - the most dreadful scourge of the human race - will be the 
final result of this practice" . 

As the effectiveness and safety of vaccination became appreciated , governments began 
to require citizens to be vaccinated. By 1821 vaccination was legally compulsory in Bavaria, 
Denmark, Hanover, Norway, Russia, and Sweden. Problems arose as a result of the arm-to-arm 
passage of cowpox virus, which sometimes spread syphilis snd hepatitis. Failure of 
vaccination required "that new strains should be obtained. Nor did the na tura l disease of 
cattle occur everywhere; Dr Negri in Naples solved this problem in the mid-1840s by passing 
vaccine material fr om cow to cow and then inoculating persons from the infected cattle; 
Negri ' a discovery laid the groundwork for more plentiful supplies of vaccine. A further 
improvement was made in the 1890s wh'~n Copeman discovered the bactericidal effects of 
glycerine as a preservative for vaccine lymph. 

As the nineteenth century progr essed many countries in Europe adopted compulsory 
vaccination and the incidence of smallpox gradually fell. The problem of the stability of 
vaccine, particularly important in tro'pical areas, stimu l ated the development of dried 
vaccine preparations in France and Ge.rmany. In Indonesia room-dried vaccines contributed to 
eradication in the l ate 1930s. In the 1'950s the development of a method for the large- sca l e 
production of freeze-dried vaccine solved the problem of vaccine for use in tropical areas. 

FIG. 1 The smallpox recognition card used during survei l lance activities shows a typical 
case of variola major 

SMAL~X 

RECOGNITION CARD 
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4 . 2 Clinical differentiation from o t her diseases 

Most cases of smallpox were typical and readily r ecognized by experienced health 
workers and older persons in formerly endemic areas . The Jisease that mos t closely resembled 
smallpox was chickenpox. Although mild cases of smallpox were occasionally difficult to 
dif fer.entiate from chickenpox, several features tended to separate them. In smallpo x the 
pre-eruptive illness wa s longer and more severe. The skin lesions tended to appear in a 
single crop and lesions on any par t of the body were in the same stage of development. The 
rash tende d t o be more in t ense on the extremi ties than on the body and usually involved the 
palms and soles. In contrast, 't he r ash of chickenpox showed le sions in several stages of 
developmen t at the same time and was distributed more hea vil y on the trunk than on the 
ext r em i ti es: Papules, vesicles, and crusts ",ere seen simultaneously on the same par t o f the 
body and ne"" lesions continued to appear f or several days . Nevertheless, even experienced 
observers we r e sometimes unable to differentiate mild or modified smallpox from chickenpoX . 
This was the major reason for placing so much importance during the latter phases of the 
eradication and the certification phase on obtaining specimens f r om chickenpox outbreaks for 
a definitive labo ratory d iagnosis. 

Other diseases that caused some difficulty in diagnosis a r e numerous 
important. Measles causes fever wi th rash and i n some populations is responsible 
deaths in the young; the rash may resemble smallpo x du ri ng t h e early macular stage, 
not ve siculate. The les ions of genera lized vacci n ia may closely resemble those of 
and help from the labo ra tory may be essential for di agnos i s . A variety of 'other 
skin eruptions caused difficulty, including syphilitic ra sh, infected insec t b,ites, 
and dr ug eruptions . Monkeypox, which wa s first recognized afte r smallpox was 
elimina ted, has a rash and course that are indistinguishable from t ros e of smal l pox. 

4 . 3 Laborato r y diagnosis 

but less 
for many 
but does 
smallpox 
pustular 
scabies, 
locally 

When smallpox was highly endemic laboratory diagnosis was of minor importance 
because in any outbreak there were many typical readily diagnosed cases. Cases in which the 
diagnosis was unce rtain we r e treated as small pox . La boratory diagnosis was used extens i vely 
when cases had be en r educed to a small number and during the certification process, since it 
wa s of c r itical importance to c onfi r m or disp r ove a di a gnosis of smallpox in any suspect 
case . Over 16 000 spe cimens were tested at the two international diagnostic ·cen tres in 
Atlanta and Moscow between 1967 and 1979 (Annex 3) . 

By 1967, with the introduction of t he negative s t aining techn iq ue, electron 
microscopy became a rapid, accu r ate and sensitive method of l aborator y diagnosis . Virus 
·particles with a characterist i c bri ck- shaped morphology (figure 2 ) could be se e n in scrapings 
from macular or pust u lar lesions or i n suspensions prepa re d f r om crusts . The particles wer e 
ver y stable and spe cimens in trans i t for many weeks reta ined r ecognizable virus particles, 
even whe n th e specific antigen and the viability of the virus had been lost . An additional 
>1dvantage of el ectron mi c roscopy was that herpesvir us part i cles cou l d be seen and so a 
dja~nosis o f chickenpo x or he r pes simp lex could be establish ed . 

The di.sad vantClges of electron microscopy were that the test could be carried out i n 
s ophis ticated laborator ies only lind t hat the virus par ticles seen were identifiable only as 
typical of the poxvirus family. In most suspect cases this wa s adequate confi r mation o f the 
<iisl!.nosis, but in 'doubtful cases other poxviru ses such a s monkeypox or vacc i nia could not be 
distingu i sh ed f r om var iola virus. 

The vesicular and pustular les ions o f smallpox and the crusts contain considerable 
qua ntiti es of vir,,1 an tigens . Demonstration of such s pecific antigens had been used as il 

diagnostic tes t for many years . The gel precip i tati on me t hod wa s used by WHO co ll aborating 
laboratories, but its sensitivity · wa s low compare d with that of electron mic r oscopy and 
cu lture and i t proved to be of limited value. 
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Variola can be d is tinguished from other poxviruses only if the virus is viable so 
that its bio logical characteristics can be studied. Vaccinia, cowpox, variola, and monkeypox 
viruses each produce distinctive lesions on the chick chorioallantois and can easily be 
distinguished by this means alone. Additional biological tests were usually used to confirm 
the identification. 

Serological tests can be used in diagnosis through the demonstration of complement 
fixing, haemagglutinating, and neutralizing antibody. In a few instances serological studies 
were useful in determining retrospectively whether outbreaks detected late had been caused by 
smallpox or chickenpox. However, because of its simplicity and greater sensitivity, electron 
microscopy rather than aero logy was the method principally used in diagnoaia. 

FlG.2 Electron micrograph of variola virus isolated from a specimen from the last known 
case of smallpox in the world. 

(Pho t o: Cent .. r f or Di n .. e Control , Atlanta, USA) 
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5. EPIDEMIOLOGY OF SMALLPOX 

5.1 Infectivity 

The patient wa s not infectious during the intubation period or the first day or two 
of the pre-eruptive phase of the illness . With the earliest appearance of the rash, which 

-was often accompanied by oropharyngeal lesions, the patient became infectious and could 
transmit the virus throughout the course of the illness. However, many epidemiological 
observations indicated that transmission to contacts was most frequent during the first 
week. Virus occurred in material draining from ruptured pustules and in scabs for a longer 
period, but .infection from this source appeared to be far less frequent. 

Secretions from the or opharynx soon contaminated the face and the body, the clothes 
and the bedding. Spread usually resulted from direct face-to-face contact with patients via 
infected droplets or from physical contact with patients or contaminated articlea. Cases 
were therefore most likely to occur in persons sharing the same bed, room, or hut; however, 
susceptible persons in the same roOlll sometimes escaped infection and those in nearby huts 
were rarely infected unless they entered a patient's dwelling or otherwise had close contact 
with him. Although virus could readily be recovered frOlll them, scabs appeared to play little 
or no part in the transmission of infection. However, the handling or cleansing of the 
corpses of victims in preparation for burial carried a high risk. 

Investigations of outbreaks caused by importations into developed countries in 
temperate areas showed that, in a closed environment, airborne virus ocould sometimes spread 
within buildings for considerable distances , a~d infect persons in other rooms or on other 
floors; this was not of epidemiological importance in houses f,' or hospitals in tropical 
coun tries, which are usually open. 

5.2 IlIII!Iunity 

Second attacks of clinical smallpox, if they occurred, were extremely infrequent. 
Subclinical or inapparent smallpox infections were of no epidemiological importance. Studies 
on the durati on of excretion of the virus indicated that a prolonged carrier state did not 
exist. 

Smallpox sometimes occurred in persons who had been vaccinated many years earlier 
and whose illll!lunity was waning. Vaccinated persons had milder diseases, shed less virus, and 
were in general less efficient transmitters than the unvaccinated. 

5.3 Spread 

If smallpox patients were isolated in a setting where they had contact only with 
adequately vaccinated or previously infected persons, the chain of transmission was broken. 
By identification and immediate isolation of contacts who became ill a barrier to further 
transmission was established . This made it possible to interrupt transmission in the home 
or, in the case of importation of smallpox, through appropriate isolation procedures. 

Because of its long incubation period and relatively low cormnunicsbility, smallpOlt 
sometimes smouldered for long periods even in a relatively small population. In a s'!l811 
village or nomadic group. particularly one with low immunity, it occasionally persisted for 
months, involving new persons at approximately two week intervals. On the other hand, when 
the vaccination coverage was high, some outbreaks died out without inte rvention. 

In urban areas the spread of smallpox followed more complex patterns. As in rural 
communities contiguous house-to-house spread was conunon , but greater geographical dispersion 
occurred owing to wider tontacts . Prolonged outbreaks in urban areas seeded the su rrounding 
rural areas as patients or infected con ta c t s returned to their villages. Conversely , rural 
transmission wa s responsible for reintroducing the disease into cities through t he movements 
of people with or people incubating the disease. The relative importance of urban and rural 
transmission in maintaining the endemicity of the disease diff"ered in different settings. In 
general, as the intensified programme progressed, endemic smallpox was cont r olled in the 
large urban centres but persisted in villages and among nomads . 
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The Second World War was responsibl e for a sharp deterioration in the situation and 
in 1946 the number of countr i es reporting sma llpox cases increased to 87 . Large epidemics 
occu rre d in the count ri es of Africa no rth o f the Sahara, and cases we r e imported into most 
west European countries, of ten followed by periods of endemi.: transmission . ' In Asia the 
situation worse ned. For example, 230 849 de ath s were r e ported in India in 1944 and i t lS 

probable that more t han one million cases occurred. Thi s si t uation had changed little by 
1948 when WHO was established. 

6.2 1948 1957 

At i t s fir st meeting in July 1948 the world He a lth Assembly decided that t he Expert 
Committee on International Epidemiology and Quarant i ne should form a join t study group on 
smallpox. During the ne xt 20 years action on smallpox was t aken at all but five of the 
annual Health Assembly meetings (Anne x 4) . The Director-Gen e:ral was requested to explore 
ways of implementing a campaign against smallpox and t o urge he a l th authorities to conduct 
such campaigns as an integral part of public health programmes. In 195 5 the Seventh World 
Health Assembly re quested the Director-Genera l to continue st udies on the most effective 
me thod s of sma llpox control, with particular reference to those countries i n which the 
disease wa s endemic, and to prov ide , within budge tary limitations, the sssistance reque sted 
by national a dminis trat ions in the furtherance o f their smallpo x control progratllTnes . At the 
end of this period, in 1958, the Eleventh Wo rl d Hea l th Assembly noted that smallpox remained 
widespread and that in many regions of the world endemic foci existed constituting a 
permanent threat of propagation. It further noted th a t the funds devoted to the cont r ol of 
a nd vaccination a gai nst sma l lpox exceeded th e amount requi red for the e r adication of the 
disease and that the eradication of smallpox might make Buch eXPITd itures redundant. 

6.3 1958 - 1967 

The Eleven th World He a lth Assembly accordingly, following a motion by the USSR 
de legat i on, r equested t he Director-General t o investigate t he me,ans o f ensuring the wor ldwide 
eradication of smallpox and to encourage the preparation during 1958 - 1960 of su ffi cient 
vacci ne an d the tra i ning of vaccinators among t he loca l popu la tion. He was also requested t o 
formulate r ecomme ndations for the produ ction of a su ffi cient .!lmount o f heat-stable vacc ine 
suitable for prolonged storage and use in t rop ic a l and sub tropical re gions of the world . The 
Hea lth Assembly fur ther rec ommended that the populations i n whi ch the princ i pal endemic foci 
existed should be v accinate d during 1959 and 1960, and that add i. tional vaccinations should be 
c arried out in 1961 and 1962 i n f oci where the di sease persisted. 

In J une 19 58 the Exe cut ive Board t ook note of gifts of smallpox va cci ne by the 
Governments of Cuba and the USSR and estab lished a special a(:count tha t would be c r edited 
wi th the v alue of the gifts. It further decided that assets in the spec i al account wou l d 
r emain ava ilable until uti lized and requested the Direc t o r-General t o ensure that any vac c i.ne 
donated for the p rogr amme wa s of acceptable quality. 

Between 1958 and 1966 the Health Assembly addressed itself every year t o the 
question of the erad ica tion of smallpox. Governments were encou r aged to institute, anr:! later 
to intensify, nat ional smallpox eradication programmes . Efforts were made t o increase th e 
supp ly of suitable vaccine and to provide a ssistance t o the national programmes. In 1959 a 
WHO Study Group on Requirements for Biological Substa nces mad e r ecommendations on t he 
manufacture and standardization of freeze - dried vaccine . Econom icall y advanced countr i e s 
were urged t o make voluntary con tribut ions t o the special fund, and donations of vaccine we r e 
r eceive d from many governmen ts. 

In January 1964 a WHO Expert Commi tt ee ,on Sma ll pox n,viewed the exi sting st ate of 
knowledge of smallpox and the progress of the eradication programme. It noted that th e 
global erad ica tion of smallpox was well wi t h in the bounds of poss ibility. lt stressed the 
need for the . use of freeze-dried vaccines. It obse r ved that the goal of va ccinating 80% of 
the population, as proposed by WHO, had been unsat i sfactory in ljOme national programmes; the 
coverage h ad been moch lower in some segments of the population ' and smallpox tr ansmission 
con t inued. The Committee defined three phases for the programmE:; ( 1 ) the preparatory phase, 
including a detailed plan s ubmitted to WHO for consideration; (2) the attack phase, with 
concentration on areas of high population density, whether urban o r rural, the goal being 
100% coverage; and (3) th e control phase, with continuation (If the vaccination p r ogr amme , 
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epidemiological investigation of outb-reaks, and "ring" vaccination around outbreaks. 
Emphasis ",as placed on close internati.onal cooperation and independent concurrent evaluation 
of the results of vaccination coverage. 

The Eighteenth World Health Assembly in 1965 passed a resolution declaring that the 
worldwide eradication of smallpox was one of the major objectives of the Organi:tation. In 
the fOllowing year, on the recommendation of the Executive Board, the Nineteenth World Health 
Assembly dec id ed that WHO should undertake an intensified global eradication programme and 
that WHO participation in the progrc;lmme should be finanted from its regular budget. It 
further ur ged countries to hasten plans to insti.tute or strengthen programmes, t"equested 
Member States and bilateral and multilateral agencies to provide adequate material support, 
and decided that the r egula r budget or the special account for smallpox eradication might 
meet the costs for : (1) supplies and equipment necessary fo r the programme in individual 
count ries, and (2) aerv i ces that might be required in individual countries and could not be 
made available by the governments o f such countrie·s. 

A WHO Sc ient i fie Group on Sma Ilpox Eradicat ion met in Geneva in October 1967, 
reviewed the successes and failures of the p-receding 20 years and provided ove rall guidance 
on strategy . It noted that in the Ame:ricas, a regional eradication programme sta rted in 1950 
had succeeded in virtually eliminating the disease from all the coun trie s of the Region 
except Brazil. Several c:ountries in nort'h Africa, Asia, and the Eastern Mediterranean area 
'had been freed from the disease by intensified vaccination programmes. In fact, between 1960 
and 1966, 24 countries had reported t.hat they had achieved eradication. These include d 11 
countries in Afri ca, 7 in South America, and 6 in Asia. However, eradication had not been 
achieved in most of the larger endemic areas; in at least 50 countries smallpox was endemic 
or the c:ountries were at high risk fr'om importations from neighbouring countr ie s (Annex 1). 
The reported world incidence o f sma llpox had not significantly dec:reased and reporting was 
recogni:ted as incomplete. 

The sc:ientific Group, in its analysis of the reasons for the failure of some 
programmes, pointed to several common features: ( 1) supervisory personnel had failed to 
check the vaccination coverage, and the lack of a proper assessment had led to the assumption 
that the coverage was good when in fact it was not; (2) c:oncealme nt of cases and the absence 
of proper notification had ,re sulted in epidemic spread when the health department could 
easi ly have contained the out~reak; (3) failure t o use the more stable freeze-dried vaccine 
had frequently resulted in die failure of an otherwise we ll conducted programme; and (4) in 
several i nstances the initial good execution of a programme had not been maintained; a 
susceptible population had therefore gradually acculllulated, composed of children born after 
the initial programme, of pe ople miss:ed previously, and o f immigrants. When smallpox had 
been reintroduced from infected neighbouring countries localill:ed outbreaks had occurred. In 
the absence of an adequate surl1eillance-containment programme smallpox had been 
re-established in some countries as an endemic disease. 

7 . THE ESTABLI SHMENT OF THE INTEHSIFIED SMALLPOX. ERADICATION PROGRAMME 

7. 1 Headquarters 

Following the Health As sembly 's decision in 1966 to undertake an intensified global 
eradication programme, a smallpox el~adication unit was established in the division of 
communicable diseases at WHO headquarters, Ceneva. It comprised four medical office r s, two 
administrative officers, and three secl:etaries . Its budge t was :I; 400 000, covering ·primarily 
s alary support for the headquarters staff, travel funds, and $: 40 000 for re search. Other 
units at headquarters provided assistance for the programme in such areas as public 
in formati on, the shipment of vaccine al,d specimens, the recording of data, and administrative 
support services . 

As an initial step in providing overall direction and coordination to t he programme, 
a 26S-page handbook for smallpox eradication programmes in endemic areas 'Jas prepared and 
issued in July 1967. The handbook contained technical information , a description of 
prog ramme st rategy, and alternative possible operational approaches. Subsequent coord i.n ation 
and guidance were fa cil itated by the distribution of special surveillance reports in 
September and December 1961. From May 1968 on, they 'Jere published every two to four weeks 
In the Weekly Epidemiological Record. With one or more specially prepared technical or 
deRcriptive-operational papers, the surveillance reports were sent to all WHO and national 
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smallpox programme staff. These commuoicat _i on5 ensured that all concerned were kept up t o 
date on progress and problems In the global programme, on the practi cal l essons and 
approaches derived from the di fferent pro grammes, on techni c a I advances, and on 
epidemiological observations of possible use . One or more inter-country semina rs held each 
year facilitated communication between programme!; still further. 

Advice and assistance were willingly provided by experts and 
parts of t he world. Overall guidan ce on strategy and methodology wa s 
Scientific Group on Smallpox Eradication that met In October 1967 
Committee on Smallpox Eradication that met in 1971. 

laborato r ies 
prov ided by 

and the WHO 

in many 
the \.lHO 

Expert 

Two WHO collaborating laboratories ( Anne x 5) were designated as reference diagnostic 
centres f o r testing specimens from suspect cases and for research ( the Center for Disease 
Control, Atlanta, Georgia, and the Institute of Virus Preparations, Moscow). To assist other 
laboratories engaged in the examination of specimens, a group of scientists collaborated in 
the preparation o f a Guide to the laboratory diagnosis of smallpox for eradication 
programmes, pu blished .in 1969 . Other WHO collaborating laboratories undertook a vari.ety of 
studies on the biology of poxvIruses and the epidemiology of sml!llpox. WHO collaborating 
laboratories also par ticipated in the development of vaccine production (section 8.1.4) . 

To provide overall di rection for research on poxviruses an informal working group 
was establiShed, comprised of virologists and epidem i ologists. This group met everyone to 
two years and decided ~h ich studies were o f priority and which laboratories would co nduct the 
studies . Interim reports of work in progress ~ere regularly citculated among the 
participants , who represented seven laborator ies in si x different countries. 

Educational materials on the clinical diag nos is of s~allPox wer e developed in 
coll aboration with clinicians and epidemiologists and distributed widely. They included an 
a -pa ge colour pictorial guide, a WHO recognition card, and two sets of teaching slides 
depicting th e clinical appearance of smallpox i n African and Asian patients respectively . 
T,.,o sets of training materials were als o developed, one to instruct su rveillance officers in 
te c hniques f o r the containment of an outbreak, and the other to instruct programme directors 
in the management of a large eradication programme. 

7.2 Regional offices 

1n 1967 smallpox was endemic in four of WHO's SlX regions . Special fund s 
appropriated for the programme by the Health Assembly were allocated to these four regions. 
Medical office rs were de s ignated as the regional advise r s for smallpox in the Region of the 
Ame ri c as and the Eastern Mediterranean Region. In the South - East As ia Region an 
i nter - country advisory team of two med ic a l officers was formed, which was increased to four 
In 1973. Tn Africa the re gional adviser for communicable diseases was a ssigned 
responsibility f or smallpox eradicat i on and two in t er-country smallpox advisers were 
assiRned, o ne t o east , central, and southern Afri ca ill Nairobi, the o ther t o .. 'est Africa in 
Monr ovia. These .:I dvisers constituted a regional link bet wee n WHO headquarte r s and national 
programmes. They were responsible, .... ith nationa l health staff, f o r de veloping plans and 
id e nti fying programme needs. They served to coord i nate programmes between countries and 
8dvis£'d on programme im plementation . Headquarter s s t af f wer e in constant communication .... ith 
the a dvise r s by telephone, telex, and mail <Ind fr equently travelled with them t o visit 
niltio'na! pr og rammes. Every year headquarte r s staff and advisers met to discuss s trate gies 
and needs and establish overall programme goal s . 

7 . 3 National programmes 

Many national smallpox eradication programmes deyeloped as a part of the health 
service structure and , as such, differed f r C'lm antecedent malaria erad i cation p r ogrammes, 
whi ch were usually independent of the existing health service network. Smallpox eradication 
programmes adapted themselves both in or ga niziltion ilnd In practice to the existing health 
service structure, as well as to the political, epidemiological, and social realities; thus 
no two p r ogrammes were identical. In all the prog rilmmes the existing health staff, health 
centres, clinics, hospita ls, etc . , played important roles. In general, the better organized 
the ~tru ctu r e and management of the basic health serv\ces the more important was the role 
they played. The degree to which the programme was integrated into the routine health caro? 
system of e a ch country varied from country to coun t ry and even from area to area .... ithin a 
given coun t r y. 
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All coun tries subscribed to a common strategy, consisting of some form of extensive 
vaccination programme and a surveillance-containment activity to detect cases and contain 
outbreaks. The development of a competent surveillance programme to detect cases W8 :1 one of 
the principal objectives. Programme structure and activity in all countries con.tinually 
changed and evolved in response to the progress made tovards meeting the goal of a smallpox 
incidence of zero. 

In most countries there was a full-time national programme director. Until 1973 WHO 
o r other international counterpart staff numbered only one or two persons in each country , 
although in a few instances in which countries were large or the problems especially complex 
as many as four or five were assigned. During the concluding phases of the intensified 
programme large numbers of WHO staff participated in programmea in Bangladesh, Ethiopia, 
India and Somalia. However, they were few in number compared with national staff . 

Sys tematic vaccination programmes were usually conducted by specially constituted 
teams. Often the numbers were not large; in Afghanistan there were 175 staff for 17 million 
people, in Kenya 75 staff for 10 million, in Rvanda 12 for three million. Cooperation and 
assistance in the vaccination work was provided by the basic health service staff. The teams 
also admin is tered measles vaccine in west and central Africa and BCG vaccine in east and 
southern Africa . 

In most countries stationary health units constituted the network for the detection 
and reporting of cases. Surveillance teams promoted regular reporting and frequently worked 
with local health staff in the containment of outbreaks. In several countries special 
programmes were developed to meet emergency situations and tended to function independently. 
An important factor in the success of the programme, hovever, was the designation by each 
country of 8 cadre of individuals who became fully versed in the characteriatica of the 
disease and the strategy and objectives of the programme. They continually monitored 
progress by obse_rvations in the field and could hold to accou'nt those responsible for the 
execution of the various measures taken. 

8 . STRATEGIES IN THE INTENSIFIED ERADICATION PROGRAMME 

8.1 Provision of a suffi ient amount of otent and hest-stable vaccine 

8.1.1 Freeze-d ried vaccine 

The experience accumulated in smallpox progralllll'les before 1967 amply confinlled that 
freeze-dried vaccine was essential for successful iJmrunization of the population in tropical 
regions, where the potency of liquid vaccine decreased rapidly owing to the high ambient 
temperatures. Such freeze-dried vaccine needed to have a titre of at l e:ut 108 
pOCk-forming units (pfu) per ml after incubation at 370C for four weeks, fo!;" use by the 
multiple puncture or multiple pressure method. Detailed requirements were laid down in 1965 
by a WHO Expert Group on Requirements for Biological Substances. 

8.1 . 2 Produc t ion 

In 1967, 64 laboratories in 62 countries were producing freeze-dried vaccin,e. Nine 
were in Africa, 9 in the Americas, 19 in 17 different countries in Asia, and 27 ion Europe. 
Many of these laborato!;"ies gradually diminished or discontinued production as increasing 
amounts of vaccine be came available from larger bette!;" equipped laboratories. 

The most commonly produced vaccine was of animal skin 0!;"1gin . Vaccine wss 
on embryonated eggs by a few laboratories and a tissue culture vaccine was 
experimentally, but vaccine stability problems with th e forme!;" and the production 
the l atter precluded their wide use. 

produced 
produced 
(;osts of 

tn 1968 more than 15 di ff erent strains of vaccinia virus were being used by 
producer~ throughout the world. The Lister strain, the one most ' frequently emplo)'ed, was 
used by one- third of the producers. By 1972 two-thirds of the producers had come to use this 
st!;"ain, wh ich caused less severe react i ons than most o ther strains. To facilitate the 
changing of s trains , the WHO collaborating centres produced quantities of seed virull of the 
Lister s train and made it available on request to all producers. 



  
  

   

           
               

              
             

             
              

              
              

             
     

              
            

             
            

             
                 

         
   

            
          

             
             

              
            

                
              

              
           

        

            
                
            

           
           

    

                
                   

   

            
 



  
  

           
   

    
     

   
   
   
   
   
   
   
   
   
   
   
   

             
            

             
                

 

     

              
             

              
             

          
               

         
                

                

     

           
           
                 

                
               

             
                

              
              

             
  

          
             

              
              

             
             

             
      



WHo/sE/79.152 
pa ge 30 

FIG.3 A case o f ec zema vaccinatum, one of the severe complications of smallpox vaccination 

(Photo: Colll!gl! of Gl! nl!ral Praceieioners , U.K.) 

8.2 The mass va ccination strategy 

8.2.1 Ra t i onale 

The concept of usa vaccination as the basic atrategy in amallpox eradication was 
prevalent until the late 1960s. Man vaccination was credited with the 8UCCea8 of 
eradication efforts in the developed co,untries of Europe and North America and alao in a 
numbe r of developing countriea. Indonesia, wh ich had apparently eradicated amaUpox in the 
1930s through a sys tematic prograrrme o f primary and periodic revaccination, waa c i ted aa an 
example of succeaa in 8 developing area with a high population denaity . 

8.2.2 Vacc ination coverage 

Experience in a number of countr'ies had ahown that 100% vacc ination coverage waa not 
necessary for eradication. Coverage at levels of 80% or greater was generally conaidered t o 
be adequate for eradica tion. Achieving such level s in all segments of the population was 
re cognized t o be difficult and transRLission o ften continued in missed segments. The 
provision of aufficient aupplies and transpor t, the training o f personnel and the preparation 
of t he population through educational c.smpaigns were comp lex and time consuming tasks and 
particularly difficult in areas where health services w~re undeveloped and communications 
poor. Systematic vaccination programmes employed a variety of methoda t o reach the 
populations , of wh ich the collecting point and houae-to-houae approachea were the most 
common . The c o llecting point sya t ema ~,ere rapid and efficient and worked well when the 
popU lation was relatively dense and gove 'rnment, religious , or tribal influence sufficient to 
ensure compliance. However, when the population wes scattered and the villagea amall, 
house - to - house vacc ination was more effective. 
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In many populations high levels of coverage were difficult t~ achieve, young persons 
being those most often missed. Problems were also encounter ed in reaching non- resident 
populations in cities, nomadic and migratory worldng groups, and residents of remote areas. 
Other causes that led to resistance to vaccination were religious beliefs or superstitions, 
the hostility of minority groups towards vaccinators from other groups , and civil 
disturbances. Great ingenuity and persiatence were required t o overcome these obstacles. 
With time most were overcome, but they played a role i n impeding the success of a number of 
programmes. 

8.2 . 3 Assessment 

Continuing independent assessment of vaccination coverage was an important element . 
The t o tal number of vaccinations performed by vaccinators was sometimes exaggerated and on 
occasion exceeded the number of persons in the target populations. In most systematic 
vaccination programmes responsible supervisory staff were assigned to verify the vaccination 
coverage by scar surveys o f randomly selected population groups. On the basis of their 
findings corrective measures could be taken to improve the operations. Early 1n the 
programme litt l e attention was given to recording whether vaccinations were primary 
vaccinations or revaccinations. Receptive and readily accessible individuals .... ere 
revaccinated frequently. Survei llance data soon sho .... ed. however. that the efficacy of the 
vaccine was far more durable than had been previously be lieved and the emphasis shifted 
toward primary vaccination. In the earlier phases of the programme primary take rates were 
assessed to ensure that potent vaccine had been administered. Later, when it was posaible to 
ensure that all the vaccine met WHO standards, take rates of more than 95% were so 
consistently obtained that this type of assessment was rarely considered necessary. The 
response to revaccination was not evaluated because the results were imposaible to interpret. 

8.2.4 Successes and failures 

Eradication campaigns based entirely or primarily on mass vaccination succeeded In 
some countries but failed in most. Mass vaccination campaigns were most successful in 
countries with relatively well developed and well managed health services. adequate ' reporting 
systems. and reasonably good communications. Notable successes were recorded in China, 
several South American coyntries, a few African and Middle Eastern countries, some parts of 
South-East Asia such as Burna , and a number of the southern states of India. 

However. in aome countries, even when vaccination coverage reached 80% or eve n 90%, 
the remaining s~s'ceptibles. grouped in particular parts of the count r y or in l ower 
socioeconomi ~ areas of cities, provided a sufficiently large population fo r smallpox 
transmission to continue. Achieving substantially higher levels of vaccinat ion coverage 
would have been extremely costly and logistically difficult or impossible.. To deal with 
'sma l lpox in th ose countries within the constraints of the reao.urces available required a 
change in strategy. 

8. J Changing strategies 

8.3. I Lessons from the field 

By 1967 it was evident that. despite SOme progress towards global eradication. the 
situs t ion in many endemic countr iea was not encouraging. The sma Ilpox inc idelfce rema ined 
h igh in Africa south of the Sahara. Brazil, tndone~li.a. and the India'n subcontinent. In 
Ind i a, five years after a national eradication campaign began in 1962, the number of reported 
cases was larger than in any year aince 1958. 

From 1967 
reporting s ystems 
changed from one 
surveillance . 

on the emphasis was placed on 
as part o f a more comprehensive 
whose focus was solely on mass 

the need for 
survei t lance 
vaccination 

the development of adequate 
programme. The strategy was 
to one that also emphaaized 

New information began to come in from the field, where experienced epidemiologists 
1n dir ec t conta c t with numerous outbreaks were carefully analysing and recording their 
expe rienc e s. In west Africa it was estimated that as fe',l as 1% of cases were being reported 
through the regular reporting system. Efforts were therefore intensified to improve 
reporting and detection through active surveillance. In areas where outbreaks were 
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identified intensive vacc ination was appl ied to contai n them. This approach , combi ned wit h a 
mass va ccination campaign wh ose goal was t o rea ch 80% of the popu lation , effected eradication 
in all the endelllic countries o f west Afri.ca within three and a half years . The need for a 
surveillance containment prog ramme ",a s further drama ti zed in Indones ia , where smallpox had 
been r ein troduced following the Second World War. tn heollvily populated portions o f Java, 
",here t he vacci nation coverage had reached levels of over 90%, transmission continued un eil 
active surveillance detec ted outbreaks and they were contained. These, and similar 
experiences in o ther programmes between 1967 and 1970 indicated a need t o assign even greater 
priority to a c tive turvei llsnce and containmen t. 

When smallpox c ases were reported frOID a district or country it ... as o rig ina lly 
Bs s umed that ' the cases woul d be widely dispersed throughout the who le area. In point of fa c t 
sma llpox was usually l ocalized t o relativl~ly fe ... ar eas . In Pakistan in 1967, in a heav ily 
infec ted district, 1040 cues we re found in a population of 1 200000 . However, during that 
year only 170 ou t of 1700 of the v i llages were infected . During the same yea r , in a highly 
endemic area in India, only 101 out of 2331 towns (4.3%) were infected throughout the year 
and no more than 20 (l%) at anyone time . Rather than being a disease that simultaneously 
and randomly affec ted many part6 of the district o r coun try, smallpox was usually found to be 
a slowly spreading disease that at anyone time affected only a small proportion of 
populacion cent res . Exceptions to this rule were observed in some parts of Bangladesh, 
Ethiopia , Ind ia and Somalia during certain per iods, but the observation generally proved 
valid. Re cognition o f this fact further stimulated the deve lopment of intensified 
survei llance-con ta i nment measures. 

Early in the programme it wa s wid-e ly believed that smallpox wa s o ften transmitted by 
aerosolized virus t o persons at a considerable distance, and that, blanket., clo thes, other 
fomites and s c abs of former patiencl'l often served as the s ou r ce · of ou tbreak s . 
Epidemio log i c al obse rvations, h?wever, indicated that these modes o f transmiss i on were 
relative ly unimpo r tant. Virtually all cases we re i n fected b y close con tact with patients and 
occu rred in persons living i n the SllI'Ie house or in persons who had visited the patient . Th.a t 
smallpox wa s not as communicable as wa s c:onnonly belie ved ... as illus trated by the fact that 
unva cc inated persons living in the same house often escaped infectron. Careful stud i es 
sh~ed that an infec t ed person usua lly infected between one and five other pers ons. Thus it 
was apparent that intensi ve va ccination of h ouseho l d members and contac ts would quickly stop 
tran smi ss i o n. 

The be li ef tha t sma I I pox o ften caused exp los i ve ou tbreaks 
cases with in a single incubation per iod proved to be unfo unded . 
reporl:ed in one week from an Brea, it usu,ally sign i fied that the 
over a period of two months or more . 

with do:r.ens t o hundreds of 
When 20 o r )0 cases were 
disease had bee n sp read i ng 

I'll the past, except in countries with hi ghly developed health servi c es, chains of 
smallpox transmiss i on had rarely been ade'quately investigat ed. Of t e n the ca s e was vaguely 
attributed t o co ntact with blankets ,:>r scabs or labelled as "spo radi c " . Careful 
investig8tion o f cases almos t i nvariably d i sclosed close c ontact with an infe c ted person, and 
when that person wa ~ l oc ated the chain o f infection coul d o ften be trac ed back for many 
generations and to ou tbreBks in o ther COmmUn\tle s . Endemi c smallpo x soon came to be 
visualized as chains o f tran smission that required renewal, thr ou gh infec ti on of new pers o ns, 
e very two t o three weeks. Thus, in a year, a s ingl e chain o f transmission woul d require 
s equentia l i nfecti on o f at lea s t 1')- 25 persons . In a country with 500 cases per year, it 
coul d be a ssumed that t he re were pr obably no more than 20 transmiasion chains . Whe n 
transmis sion wa s cons i de r ed in this manner it was appare nt tha t compara tivel y modest bu t 
vigo r ous and well directed containment mea sures should rapidl y sc op i t. Indee d , ma ny 
transmission <: hains .d ied out without outside inte r vention in is o lated areas and in we ll 
vacci nated r;roups. The se obse rvations led t o an approach in whi ch the sll'lallpox i nc ide nce 
came to be viewed in t e rms no t of numbers of cases but of numbers of outbreak s, and effort~ 
were concentrated on breaking the transmissi on chains. 

Previously during mass vaccinati on campaign s quo tas had often been set fo r teams and 
individual vaccinators, the aim being t o vacci.nate the quota in the short es t possible t i me. 
This ind uced vac c inator s t o vac ci nate large accessible groups suc h a s schoolchildren or 
previously va c cinated adults recept ive to repeated vaccination. There Wl5 little conce r n 
about differentiating between primary vaccinati on and reva c cination, an d in many coun tr ies 
only the t o tal number of vac c inations ' .. as recorded. This pra c tice re su lted in :I 10'" 
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vaccination coverage of young children and other groups that were difficult to reach. 
Recognition that even a single primary vaccination conferred long-lasting immunity resulted 
in a redirection of vaccination efforts to emphasize the need for reaching those who had 
never before been vaccinated. 

8.3.2 Characteristics of smallpox facilitating eradication 

A number of characteristics facilitated the surveillance-containment strate:gy. SOllie 
of them had been recognized before the intensified programme began, but others were 
appreciated only after field operations had begun. They were as follows. 

1. The recognition of smallpox cases is a comparatively simple matter. Subclinical 
i nfections, although recognized as occurring SllIong partially immune persons, are not 
important since the individuals so infected do not transmit infection. 

2. Smallpox is transmitted solely from person to person. There are no kno'lorO animal 
reservoirs. 

J. The transmissibility of infection is low and epidemics develop slowly. Between 
each generation of cases there is an interval of two to three weeks. In most circumstances 
when transmission occurs one individual infects between one and five othera. 

4. Possibly infected individuals can be readily identified because transmission 
requires close contact between infected and susceptible persons, most commonly in 'the home, 
hospital, or school. 

5. The number of chains of transmission at anyone time is usually relatively small. 

6 . With the development of a surveiUance system that discovers and 
outbreaks promptly, small but rapid and thorough containment actions can 
transmission chains and smallpox can be eradicated within a relatively ahort time. 

8.4 The surveillance and containment strategy 

8.4.1 Routine reporting s ~stems 

traces all 
break the 

Routine reporting systems relied on the receipt of monthly or weekly reports or both 
from clinics, hospitals, or health centres; these were forwarded to int@nnediar:e levels 
(e . g . district, state, or prov i ncial) and from there to the central health administration. 
Ot her gove rnment of ficia l s and h@alth workers in other fields wer@ usually direct@d to report 
epidemic diseas@s, among th@m smallpox, by the fastest means availabl@. In theory the 
@stablished system should have detected smallpox outbreaks promptly, but in pra:ctice it 
commonly failed. Its effectiveness diminished with the distance from central headquarters 
and bec ame progressively w@sk@r in the less developed areas and along borders. 
Commun i ca tions were often difficult and frequently non-@xist@nt during seasonal raillS. From 
msny areas and reporting units reports wer@ ,long delayed or not received at all. 

In many Afr ican snd in some Asian countries th@re wer@ larg@ ar@aa where there were 
no health uni ts. Even when health units were present the population was sometimes reluctant, 
for a number of r@asons, to report cases. Th@ intrusion of vaccination team!! into a 
community wa s not always wetcom@. R@gulations such as those requiring that the houses of 
victims shou ld be burned down discouraged reporting. In urban areas families often tried to 
avoid having r@lativ@s sent to infectious diseas@s hospitals, which they regarded lIS places 
of dea th and which sometim@s would not return the corpse of a patient to the family. Quite 
apart from the se and other consid@rations, there was in many endemic countries a widespread 
acceptance of sma ll pox as inevitable. Where variola minor was prevalent it wa!1 usually 
conside red a dise a se o f minor importance that did not require medical attention, and it was 
often co nfused with chiCkenpox. 

For many r easons the routine reporting systems reported only a small prop'Jrtion of 
case:'!. Since prompt snd comp l@ t@ r@porting was essent i al for the rapid contai.nment o f 
outbreaks, major efforts were made to improve the sys tem . Mob i le surveillance teams began to 
visit regularly @ach of the reporting units [ 0 insist that weekly reports, i ncluding those 
reporting no cas@s, should b@ submitt@d promptly. In addition, many pr~grammes developed a 
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reporting system of their Olom independent of the routine network . Wall posters of smallpox 
patients were distributed to stimulate interest in and encourage the reporting of suspected 
cases. tmproved forms were developed t o permit inforlllation to be obtained on each outbreak 
and each cale - the name, the age, the sex , the village, the vaccination status , the outcome, 
and the source of infection. Systems of c r oss-noti ficati on were set up t o pas s information 
on to ad joining areas if an ou t break had been tra ced t o that place and to warn other 
districts when a patient or II. contact was moving to that cOlmlunity. tn many countries 
surveillance reports we r e prepared and distributed weekly or monthly to periphera l reporting 
units and programme staff to stimu late greater int e rest in the programme. 

Even with these measures, reporting based solely on the passive s urveillance system 
wa s recognized to be incomplete . Hany patients never sought medical assis tance . Reports 
were often delayed, and the delays contributed s ignificantly t o problems in containment. A 
limited outbreak .... ith a few cases in the second generation could be controlled .... ith much less 
effort than one that had persilted for three or four generations, by wh en the number o f cases 
was greater and the disease might have spread to other communities. 

8.4 . 2 Active surveillance 

To speed up the detection of outbreaks and to discover those wh ich had not been 
reported, su rve illance te!ams were given the responsibility of investigati ng reported cases, 
seeking other cases in th e area and identifying and tracing the sources. In each in:stance 
they initiated rapid containment measures . The teams usually consisted of two to four 
people, included .. lead e r trained in basic epidemiology, and were equipped with a vehie:le. 
When out breaks became infrequent or stopped, they continued to search i n high ri sk areas and 
periodically visited all parts of the area assigned to them l ntil independent assessment 
confirmed that tranamission hId been interrupted . 

Th e t eams contact ed many sou r ces in both urban and rural areas t o obtain 
information. Showi ng the smallpox re cognit ion cards, they contacted both urban and rural 
populations including schoolchildren, government officials and religious leaders, teashop 
owners, peop le in msrkets, nomads, and refugees . In many count r ies schoolchildren were found 
to be good sources of information because they were more open than their elders and 
surprisingly aWlre of local e ven ts . Markets were especial ly useful because people came t o 
them from a wid e s urrounding area . The trave l routes of nomsds and of migrato ry .... orkers were 
sought out and contact with such g roup s was arranged. The tec hni ques survei llance teams 
developed we r e increasingly refined and later used in the comprehensive surveys ca rried out 
by o ther health workers during the later stages of the campaign and during the certification 
procesa. 

8 . 4.2.1 Speci.al searc hes 

Routine reporting and active surveillance were supplemented in special situations by 
more intensive selrches in eve r y village i n whi ch all hell;lth .... orkers took part for one week 
of each month. This \oIa s f i r st done on a large scale in no rthern India in the autumn of 
1913. There it .... as found that in some distri c t s outbreaks were occurring in 5% or more of 
a ll villages. t n !:ttar Pradesh, during the week preceding the first search, only 354 case s 
had been reported in 21 ou t of the 55 districts. The first wee k-long search uncovered 5989 
cases in 41 of the 55 districts, and cases were found in 1483 villages and 42 
municipalities . Similar findings .... ere obta ined in the neighbouring states of Bihar and 
Madhya Pradesh. The r esults were astonishing and proved at on ce the val ue o f the approach. 
Subsequent aearches ca rried on at lIIonthly intervals in endemic areas u ncovered man y new 
outbr ~ ~ks but in decreasing numbers. Thi s technique \011 $ parti cularly welt adapted t o 
countries like Bangladesh and I ndia wi th a high populat ion density, poor r outine reporting, 
large numbers of cases, and .any trained health .... orke r s. 

Different techniques were developed in Ethiop ia and Somalia during the intensified 
campaign s .• f l q76 and 1977. tn both countries the numbe r of health perso nnel .... as smal l. To 
st rengthen survei llance, a lac-ge number of local people were employed and trained to work 
under supervisory staff . Since they kne .... the local languages and cu s t .uu, they were highly 
effect ive in detecting hid ,t .... fuci in remote ru ra l areas . The systelll was rt!inforced in all 
areas by a reward offered t o bo th tht! lfldivirlual wh o reported a clse and the hO;!alth worker­
.. ' .. ,! :!~ ", ! 1:1., "';.o' (' ! ." d ~rt 'lI'lJtig~t"!'rI it . 
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Early in the programme it was found that isolation of the patients at home and rapid 
thorough vaccination of persons in the village or part of a town was sufficient to contain 
most outbreaks. The olde r notion that everyone within a radius of five kilometres or "even 
more shou"td be vaccinated was discarded because it was inefficient and wasteful of limited 
resources . Patients usually preferred to stay in their hottles. Hospitalization, even i f 
available, was avoided because iso l ation procedures in hospitals were frequently i neffec tive 
and spread of infection from hospitals wa s common. Vaccir.lation of all persons in the 
a ffected house began at on ce and was followed by vaccination of those in surrounding houses , 
then of a relatively small ring of contacts of the index cas,~. As the number of ou tbreaks 
diminished, it was possible to impose strict isolation by paying watchmen to keep 24-hour 
guard. All persona entering or leaving the house were vac c inated and their movements were 
recorded ; if exposed persons left the area a notification 1",as sent immediately to their 
s tated destination. Isolation was maintained throughout the period of infectivity and the 
community was visited repeatedly by apecial teama until six we,!ks had lapsed after the onse t 
of the last patient's illness. The six - week interval repres<! nted three incubation periods 
and was considered sufficient to confirm the interruption of transmission. 

8.4.4 Special problems 

8 . 4 . 4.1 Conc ealmen t of outbreaks 

Concealment of csses and outbreaks by health personnel at various levels was a 
problem in many countries . In some countries vaccinators and supervisors who knew of 
smallpox in their area were unwilling to report it because the occ urrence of smal lpox was 
considered to reflec t on their rout i ne vaccination performance and they feared dism issal or 
other punishment. Health personnel at h igher leve ls also sometimes failed to report cases, 
minimized the number of c ases, or changed the diagnosis to chickenpox. Even at the national 
level there were governmenta that failed to report large ou t:breaka or adjusted figures to 
keep them with in a respectable range. Eventually, through reports from other countries, 
travellers, and other sour ces, suppression of reports came to be known, but often after 
delays that had tragic consequences. 

8.4 .4 . 2 Va riolation 

Variolation scars or a hi s tory of variolation were found in many count rie s of Africa 
and 'Asia. In most ' countries the practice appeared to have stopped during the· 1950s or 
ea rli e r, but in others, notably Afghanistan, Benin and Ethiopi a and, to a les ser extent, 
M,ahwi and Pakistan, it continued until eradication and was responsible for a large number of 
'outbJ'eaks . 

I n Ethiopia variolation wss usually performed by the head of a household or extended 
' family using material obtained from pustules or patients in his own or a nearby area . In 
Afghanistan and Pakistan, and in a few areas o f Ethiopia, traditional variolator s used a 
suspension of pulverized scabs ob tained from a patient during the current or preceding 

' smallpo x season. The crusts were s tored either as a powder or as a suspension and then mixed 
with a variety of subst an ces. The suspension was i ntroduced in to cuts, us ually on the hand 
or forearm . ' Recipients de veloped ama llpox that was usually milder than the infection 
acquired by the respiratory route, but the d i sease "'a s transmissible and the usual severe 
illness occu rred in later c ases . Many large outbreaks were 9tal~ted in thi s manner. 

Variolators in Afghanistan and Pakistan pr esented an especially serious da nger since 
they t r avelled widel y, they "'ere hard to find, and their actlv ltles were proscribed by 
gove rnment. Extensive efforts were made to loc:ate them and t o dissuade them from further 
pr actice or pe rsuade them t o substitute vaccination fo r vat·iolation. Wherever po;>sible, 
specime ns of their variollltion material were obtained and submitted for laboratory study to 
determine if infectious v irus persis ted . Through inte r v iews it was l ea rned that variola tors 
generally believed that their material lost its pote nc:y in on<2 or, at most, two years . tn 
labo ra tory tests on 45 specimens viabl e v irus was not recove tl!d more than nine months after 
the specimen was said to have been originally collected from a smallpox patient (Anne x 6). 
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8.S Research 

8.5.1 Epidemiology and public health 

Previous concepts of smallpox transmission were re - examined both in laborator·y and 
in field studies, and a much altered picture emerged. Studies in Madras in the early 1960s 
had shown that the virus was not widely disseminated ~n the environment but closely 
assoc iated with the patient's person and bedding. Vaccinia immune globulin, if given. soon 
after exposure, vas shown to be useful in preventing illness in exposed persons, but itll cost 
precluded its use in the programme . Later studies in Madras and Calcutta increased knm~ledge 
about transmission and explored the relationship bet ween serum antibody levels and protf~ction 

against i11ness. Other studies provided evidence of airborne transmission over considf!rable 
distances in a European hospital. 

In the field, many careful studies of outbreaks by WHO epidemiologists and their 
national counterparts documented the findings cited previously, that played such an important 
role in guiding prog ramme strategy . They also demonstrated that infection could persi!:t ·for 
many months in relatively small populations in a person-to-person chain of transmission. 
Studies in Africa and Asia of the frequency of persistence of pockmarks in patients wh.o had 
recovered f rom smallpox established a method of estimating the incidence of the disease in 
previous years. They als o showed that pockmark surveys were a valuable aid in certific:ation 
procedures. They demonstrated the less frequent occu rrence of pockmarks following vlLriola 
minor in Ethiopia, Somalia, and Sudan. 

8.5.2 Virology 

Variola strains from many sources were studied in an i ffort t o characterize those 
"'h ich behaved like variola major, var iola ~inor, or intermed.iate types . The isolation of 
monkeypox virus from patients with a smallpox-like illness ' in some <;ountries of centra.l and 
west Afr i ca a nd report s of the recovery of whitepox virus s~rains from animals emphasiz e~d the 
need for further study of the orthopoxvirus group. Investigations using the most 
sophisticated techniqu es of modern virology were conducted in laboratories in France, Japan, 
the Netherlands, the United Kingdom, the United States; and the USSR. A study group on 
orthopoxvirus research wa s· formed by WHO to advise and help coordinate these studies. 

The duration of virus survival in crusts or in fomites wa s studied becau.se of 
concern that these might, even at a late date, be infectious. Studies in Bangladesh and 
India demonstrated that, under the conditions of heat and high humid i ty that prevail i l":l most 
formerly endemic countries, virus survival in c rusts is measured in days or week s rather than 
months. Stud i es in India showed that survival of viruses in fomites was even shorter than in 
crusts. Epidemiological studies confinned the laboratory findings. 

9. IMPLEMENTATION OF THE r NT~NSIFIED ERADICATION PROGRAMME 

The progression of the eradication programme can be divided into three phases: (1) 
the period between 1967 and 1972 wh en eradication was ach i eved in most Afr ican countries, 
Indonesia, and South America; (2) the period from 1973 to 1975 when major efforts were 
focused bn the countries of the Indian subcontinent; (3) the period from 1975 to 1977 when 
the go al of erad i cation was finally achieved in the Horn of Africa. 

The progress of the erad ication programme is illustrated in Annex 5 using ~Lnnual 

incidence data from 43 selected countries in Africa, Asia, and South America . West Africa 
became sma llpox-free in 1970: South America in 1971 ; Indonesia in 1972; central and 
southern Africa in 1973; the Indian subcontinent by 1975; and the Horn of Africa by 19;'7. 

The methods used in this continually evolving progratmLe are described in the 
following sections . During the first phase (19 67 - 1972) the approaches wer e similar in most 
countries. In the second phase ( 1973 1975) the countries of the Indian subcontinen t 
presented a number o f formidable and special problems that stimulated the development of 
several new approaches. In the third phase (1975 - 1977), a quite different set of difficult 
problems was encountered in Ethiopia and Somalia and required further changes in strategy . 



9.1 

9.1.1 

The period from 1967 to 1972 

West and central Africa 
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In 1967 a coordinated area-wide progra~e began involving 20 west and central 
African countriea. It was assisted by ,' the United States CEmter for Disease Control and 
financed by the United States Agency for International DeveloptJlent and WHO. The countries 
were Benin, Chad, Central African Republic, Congo, Equatorial Guinea, Gabon, Gambia, Ghana, 
Guinea, Ivory Coast, Liberia, Mali, Mauritania , Niger, Nigeria, Senegal, Sierra Leone, Togo, 
United Republic of Cameroon, and Upper Volta. The two main goals were t o vaccinate 80% or 
more of the totsl popu lation within three years and concurrently to develop a 
reporting-surveillance system that would enable the remaining foci of smallpox to be rapidly 
eliminated. The programme was well provided with transport and other logistic support and, 
in each country, international advisers worked closely with national counterparts in 
implement ing the programne. The programme, unburdened by old dogmas and beliefs about 
smallpo x , contributed signi ficantl y t o a better understanding of its transmission and 
control. It was i n this progra~e that the selective containment and surveillance strategy 
vas first found to be especially effective. Close communic.ations were developed between 
coun trie s and cross-notification assisted the control of outbreaks in border areas. 
Vaccination ...,as c a r ried out for the most part at collection points with jet lnJectors. 
Measles vac c ine vas administered s imultaneously to children between nine months and f our 
yea rs o f age. 

In 1967, 14 of . the 20 countries reported a total of 11 069 c ases; in 1968, 12 
countri es r eported 5487 c ases; in 1969, 8 countries repo rted 459 cases. In 1970, 79 c ases 
"ere reported . Eradication was a chieved in 1970 , three and a half year s after the programme 
began . 

9.1 . 2 South America 

9.1.2.1 Brazil 

Betwe~n 1950 and 1967 mass vaccination progrannes in most South American countries, 
coo rdinat ed by the Pan American Health Organization (PAHO), succeeded in eradicating endemic 
sfll6l1pox in all the countri~s except Brazil. In 1962 Brazil began a mass vaccination 
campaign in its north-easterq states, and in 1965 it signed an agreement with PAHO to 
unde rtake a nationwide e rad i cation progral!llle, which began the following year. A system of 
C<;lncurr ent as sessment t o ensure effective vaccinat ion COV4!rage of the popUl ation was 

, introduced in 1969. During the vaccination -' programe, which wss completed in 1971, 
8t 953 000 vacc inat ions were c arried out in a population of 94 436 000. 

When the progral!lllle began essentially all the reportn o f smallpox cases came from 
-hospitals located I n provincial capitals. it. na tional rE'porting system was steadily 
developed, ' and by 1971, there were 2927 reporting sites submitting weekly reports, a number 
tha t had increased to 6381 by 1973. In 1959 special surveillance teams were created and 
act ive surveil lance units were established in each state. There were 4514 cases reported in 
1957 and 4372 in 1968. With improved reporting the number o f no tified cases increased to 
7407 in 1969. The number fell to 1771 in 1970 and, in November 1970, it was believed that 
eradication had been achieved . However , i n March 1971, four months later, vacc i nation teams 
discovered one further outbreak. The last known case occurred I)n 19 April 1971. 

The campaign in Brazil overcame many difficult problelns. Among these vere the very 
la r ge size and population of the country and the relatively 101" level of vac c ination coverage 
in the population when the programme began. The extensive Amazon basin, which some 
cons i dered an impossible barrier, wa s searched extensively and the population vaccinated 
du ri ng an arduous campaign jointly conducted with malaria erlldication personnel. The fact 
that only the mi ld form of smallpox, vario la minor , was prevalent in Brazil was a further 
ba rri er i n that it l essened public concern and impeded the detection of cases and outbreaks. 

9.1 . 2 . 2 Othe r countries 

Importations from Brazil were reported by Argentina, 
last ou tbreak, with 24 cases, occurred in Argentina in 1970 . 
surveillan ce and containment ac tion . 

French Guyana , and Peru. The 
It was controlled by massive 
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9. I .3 Other central African countries 

The three central African countries that report ed cases in 1967 or thereafter wer e 
Burundi, Rwanda, and Zaire. Burundi and Rwanda were small and densely populated, bu t Zaire 
was a vast country with a population estimated at 18000 000 in 1967. 

Burundi and Rwanda had three-year mass vaccinatio n programmes. In Rwanda the rapid 
progress of the vaccination campaign ..,as assisted by a ..,ell organil':ed syatem of vaccination 
at collection points; one vaccinator ..,as able to perform about 1000 vaccinations daily. I n 
both countries the reporting system wa s slo.., and inadequate. Rwanda reported no cases of 
sma llpox i n 1967 and 1968, although subsequent investigations pointed to outbreaks during 
that period. Outbreaks were often unreported or, when r eported, were notified as 
chickenpox. In both c ountries the surveillance component of the programme wa s intens i fied in 
1969 and 1970, and both reported their last cases in 1970. 

The programme in Zaire was in many ways unique, the speed with which eradication was 
accomplished standing as one of the most remarkable achievements of the worlawide programme . 
When the programme began in 1967 small pox was widespread, the vaccination coverage wa s low, 
the health services were comparatively undeveloped, the number of trained health personnel 
was small, and the cOTmlun i cat l ons were extremely pOOIf. Transport in thi s l arge tropical 
country, ..,ith its many rivers, wa s always di f ficult. 

The plan of operations called for a three-year mass vacci na tion campaign by mobile 
teams using Ped-o- Jet injectors for vaccination. Through careful and resourceful planning 
the vehicles were kept moving and the jet injectors wOlfking . The concept o f act iv e 
surveillance was introduced early in the campaign. Most of th~ outbreaks were Ifeported by 
the vaccination teams or mobile surveillance teams\ that were let up in each of the main 
administrative regions. Prompt and thorough -containment action followed. Cases fell 
s tead ily from a peak o f 3800 in 1968 until 1971, when the last cases were reported. 

9.1.4 South-eastern Africa 

In Malawi, Mozambique. the United Repub l ic of Tanzania and Zambia smallpox epidemics 
had occurred throughout the decade before the intensified smallpox eradicat ion programme 
began. The smallpox was comparable in s everity to that seen in west Afri ca, with case 
fatality rates of about 10%. Poc kmarks were common in surviving pa tients, and later pockmark 
surveys indicated that the disease was great ly underreported. 

All the countries took steps to accelerate and strengthen the co ntlfol programme s 
that were then ~n operation. Surveys in Malawi, Tanzania , and Zambia, countries that 
participated in the WHO plfogramme, showed that th e va cc ination cove rage wa s relatively poor, 
particularly in more remote areas and in ch ildren, in whom most of the cases ha d occ urre d . 
Plans called for an attack phase dUlfing ..,hich s ys temati c vac cinat i on campaigns using mobile 
teams reached as large a proportion of the population as p'oss i b le. This was to be followed 
by a maintenance phase du ri ng which vaccination t o mainta i n high immunit y levels and 
survei llanc e-conta i nment programmes [0 eliminate the remainin g foci of smallpox would be 
carried out. 

The campa i gns were preceded by widespread publicity and measures to increase public 
avareness of smal lpox and of tbe need for reporting cases. In Zambia, which had had 2214 
cases in 1964 and numerous importations from Zaire, the number of c a ses fell from 47 i n 1967 
to 0 in 1969; two imported c ases from Zaire occurred in 1970. Tanzania report ed 1629 cases 
i n 1967, mai n l y in i t s southern a nd weste rn area s . The number of cases fell rapidly and none 
were reported after 1970. In Malawi the last cases were reported in 1971. In both Ma l aw i 
and Tanzan ia there was evidence of recent var io lation, but it appeared that the practice had 
s topped befo re 1967 . 

In the Mozambique programme the approach ..,as similar, a t hree-year mass vaccina t i on 
programme using l ocally produced freeze-d ri ed vaccine being followed by a mainte nan ce phase. 
The la s t case wa s reported in 1969 . 

Botswana bad conducted vaccinati on programmes for many years ut il izing liqui d 
va cc ine. The number of vac c inations betwee n 1967 and 1970 wa s relatively small in r e la tio n 
t o the popu lat ion . Endem ic small pox, ..,hicb had not been r epor ted s ince 196 5 , reappeared i n 
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from South Africa. There had been no active surveillance 
extent of the epidemic became apparent the disease had spread 
populated eastern part of the country and was extending into the 
1059 cases were reported in 1972, with only two deaths. The 

caused little public concern and this hampered reporting . 

The epidemic waa brought under contro l by a massive containment vaccination 
programme during which over half the population was vaccinated. The last known case was 
believed to have occurred in November 1972. However, another outbreak was discovered, then a 
second and finally a third, which continued up to November 1973 (section 9.5). These 
ou tbreaks occurred mainly among members of a religious sect that had refused vaccination and 
delibe rately concealed cases when they occurred. 

9 .1 . 5 Sudan and Uganda 

9.1.5.1 Uganda 

Uganda conducted a la rge mass vaccination campaign in 1965 and 1966, but smallpox 
continued to occ ur. An intensified s ix-month long WIlO-assisted mass vaccination programme 
was launched in 1969 with six large mobile teams using free~e-dried vaccines and bifurcated 
needles. Very high coverage was obtained. Surveillance was carried out by the network of 
health units and by a small mobile maintenance and surveillance team in each region. The 
last ind i genous cases occurred in 1970·. 

Importations continued to occur until 1972 in the northern part of the country from 
Equator ia Province in Sudan, where a large outbreak o f variola minor was occurring. After 
Sudan achieved eradication late in 1972 the importations ceased and Uga nda rema i ned 
smallpox-free. 

9 . 1.5.2 Sudan 

Sudan launched a WHO- assisted mass vaccination programme in 1962 with freeze-dried 
vaccine from the USSR and achieved high coverage in the northern and central parts of the 
country, but it was una~le to carry out the programme in the south because of civil 
disturbances . In the are"s covered by this campaign the incidence of reported smallpox 
d ropped almost to zero in 1'965 . 

In 1968 the incidence of smallpox began to rise aga i n fo llowing importations from 
the sou thern provinces and Ethiopia. An intensified WHO-assisted programme began in 1969, 
again ba s ed on mass va ccination. The strategy was gradually changed during 1971 and 1972 t o 
one emphasizing s urveillance and containment. When the civil disturbances ceased in the 
sou th in 1972 virtually all the personnel from the northern and ce ntra l regions were moved to 
the sou th. There now began repeated tours by survei l lance teams, which obtained formation 
mainly from civil sources and the public, sought out the outbreaks and brought the incidence 
to zer o in November 1972. A s ingle importation from Ethiopia in December 1972 was the last 
case recorded. 

9 . 1.6 Indonesia 

Smallpox is believed t o have been eradicated tn I ndo nesia in the late . 1930s by a 
systematic va cc inat ion progralTdlle th a t used room-dried vacc ine and emphasized primary 
vacc i nat i on fo r infant s . After the Second World War smallpox was reintroduced and large 
outbrea ks followed; 490 348 cases were reported in 1949 . 

The WHO-assisted prog ramme began in May 1968, a year when 17 350 cases were 
reported . Mass vaccination wall initially c arrie d o ut i n the areas of highest incide nce and 
ef fo rt s were made t o improve the reporting sys tem. Surve il lance reports were publi s hed 
regularly and dis tr ibuted to repo rting units th r ough out the country to st imu la te interest and 
provide them wit h info rmation about the progress of th e programme. fr om 1969 onward s 
increa.~ing emphasis was placed on surveillance and containment. All the field unit s, 
including th e su r ve ill ance, the vaccination, and the cont a inment teams, searched actively fo r 
c ases and sought to identi fy the source of outbreaks . Contac t wa s established with a variety 
o f popul ation g roup s , schoolchil d ren proving to be an especially valuabl e source o f 
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information. It ~as during this period that Indonesian workers conceived the idea of showing 
pictures of a child with smallpox while talking with groups of people. This was the origin 
o f the WHO recognition cards, which were subsequently used in all the campaigns. 

In spite of all the measures taken, smallpox proved to be extraordinarily difficult 
to eradicate. In Java, despite levels of vaccination exceeding 90%, transmissi on continued 
in densely populated areas, particularly among children under five years of age , until 
effective case detection and surveillance systems were fully developed. 

Increasingly effective efforts gradually brought transmi ssion t o an end. In 1968 
there were 17 3S0 reported cases; in 1969, 17 972 cases; in 1970 , 10 081 cases; and in 
1971, 21oo ' cases. Late in 1971 Indonesia appeared f or an eight-month period co have become 
smallpox- fr ee, but an outbreak was then discovered that had been smou ldering fo r a year in 
three villages. The cases were knovn to lower leve l health workers, but information about 
them had been suppressed. Rapid containment measures were taken. Only 34 cases were 
recorded in 1972, the last on 23 January. 

9.2 Southern Asia 

9 . 2 . 1 Burma 

Burma implemented a smallpox eradication programme in 1963. The strategy was one of 
mass vaccination, the goal to reach 95% of the population. The system wa s based on 
three-year round s , mass vaccination being carried out every three year s in one-third of each 
health centre area while primary vacc ination of infants and children continued in the other 
two-thirds. A focus of smallpox persisted until 1966 1n Karen State, but endemic 
transmisaion was believed to have ceased at that time. In 19681 importations fr om the then 
East Pakis tan led to the occurrence of 181 cases in 1968 and 68 dase s in 1969. No cases wer e 
reported therea fter. 

9.2.2 Afghanistan 

When the smallpox eradication progr amme in Afghanistan began in 1969 smallpox wa s 
e ndemic in all parts of the country. The prospects for early success appeared particularly 
poor because of the difficult terrain and climate, the large nomadi c population, the scarcity 
of health personnel, the low vacc ination coverage, and the wide prevalence of var io lation. 
Traditional variolators obtained scabs from patients wherever they cou ld be f ound and 
travelled widely throughout the country t o vario l ate groups of vil lagers. Numerous outbreaks 
followed in their wake. 

The strategy called f o r a thorough vaccination prog ramme , a surveillance-containment 
programme t o detect outbreaks and interrupt transmission, and efforts t o discover variolators 
and t o dissuade them from their practice . 

Systematic ma ss vaccination wa s ca r r ied out by mo bil e teams with rigorous a ssessment 
of the re s ults, and very high leve ls of coverage were achieved. Simultaneously a highly 
effective surveillance programme was developed with .seven mobile teams operating i n a ll part s 
of the country under central direction. Gr aduall y variolation diminished, but between 1970 
and 1973 20% of 237 outbreaks were traced to variolation. Endemic t ran sm i ss i on wa s 
terminated before the end of 1972. The last t hree outbreaks, in 1973, f ollowed impo rt ations 
from Pakis tan and were promptly contained . 

9.2.3 Pakistan 

The in ten s ified smallpox erad ica tion programme in Pakistan was implemented in 1970 
wi th somewhat dif f erent plans developed for each of the four provi nces of Baluchi stan, the 
North-West Frontier, the Punj ab , and Sind and for Azad Ka shmir . They refl ected the great 
diversity of the country in population density, climate and t er rain, language and customS, 
and stage o f development of the health se rvices. Lia ison was mainta i ned by frequent meetings 
between provincial programme directors and WHO ep i demiologists. 

The original plan called for a ma ss va cc ination campaign designed t o a tta i n a high 
level o f coverage in 'the shortest poss ib le time. Before it had be en completed the strategy 
wa s shifted to emphasize surveillance and con t a inment. Large urban area s that spread 
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infection to adjoining r u r al areas and to other parts of the country were cleared only after 
great effort. Remote and mountainous areas, nomadic populations, and r esistance to 
vaccination combined with a ser i ous shortage of hea lth personnel in some areas to c r eate 
difficulties. Var iola ti on continued in the western areas and was responsible f or many 
ou tbreaks. Time wa:s required to improve the speed and efficiency of conta inment action. 

Surveillance was steadi l y improved and reporting by the public was encouraged. An 
elCtensive pUbl ic ity and educational campaign was developed. The number of reported cases 
rose from 3192 i n 1970, when the programme began, to 9258 in 1973 . During 1974 there were 
1642 outbreaks with 7859 cases, but by October of thst year the las t case ha d been reported. 

9 . 2 . 4 

NE!pal wa s bordE!red on the south by two of the most heavil y in fected Indian sta t es , 
Bihar and Uttar Pradesh, and its principal problems were attributable to nume r ous 
importations from those sta tes. A pilot cont r o l project wa s begun in Ne pal in 1962 and 
co nverted in 1967 to an eradication programme based mainly on mass vaccination. In 1971 a 
further change wa s made to a su rve illance and con ta inme nt :st rate gy. SmallpolC transmission 
continuE!d, the 1549 caS E!S rE!ported in 1974 repr esenting t he largest number sinc:e reliable 
repo rting had begun in 1963 . In 1974 , 115 out of 180 ou t breaks wer e attributed to 

. importations, 59 to local s pread , and 8 to unknown sources. As the programme was 
strengthened and t he dise a se brought under cont r ol in the Indian :states o f Biha r a nd Uttar 
Pradesh, transmission in Nepal was int e rrupted . The last case occur red on 6 April 1975. 

9.2.5 India 

India, with i t s popula t ion of nearly 600 mill i on and long history of seve re and 
extensive smallpox, presented a formidable c:hallenge . The Gove rnme n t of India had launched a 
nationwide eradicat i on programme i n 1962 and 1963, fo r whi c h the USSR had provided 450 
million doses o f freeze - dried vaccine. Assessmen t in 1963 showed that actual coverage of the 
population was far lower th an woul d have been expected from the reported number of 
vaccinations. Although 60 mill i on primary vac:cinations and 440 million revaccinations were 
performed between 1962 and 1966 , the number of cases reported in 1967 remained a s high as 
when the programme began . The Gover nmen t decided t o stre ss administrative s uperv ision, to 
give priority to primary v~!ccination of infants and chi l dre n , and to imp r ove ' reporting and 
containment. In 1969 the b~furc:ated need l e was introduced to replace the rotary lancet for 
vaccination . 

In 1970 a plan of opera t ion fo r the national sma llpox eradication programme was 
signed by India and WHO . By this time liquid vaccine had been replaced by free ze - dried 
vaccine and primary take ra tes were vi r tually 100% . The st rategy wa s gra dually changed to 
one based on active su r ve il lance with epidemiologica l in ve stigat io n of outbreaks and rapid 
con tainment. The report.ing sys tem uas strengthened. Th e states, mostly in the sou th , that 
had approached o r achieved eradication were classified as non-endemic and all outbreaks were 
investigated as a matter of pr iority and specimens from suspect ca ses tested in the 
laboratory . The remaining states, mainly in the north, were c lassified as endemic and 
intensive efforts were made in them to st r engthen the r epo rting and ou t break co nt ainment 
systems. 

Progress was slow and eradi c:t i on still seemed f ar away in 1973. In that. yea r a 
decision was made t o launch a special intensified campaign to detec t outbreaks in ' the urban 
areas in July and August and throughout the country from September to December , with special 
emphasis o n the four major endemic states of Bihar, Madhya PradE!sh, Ut t ar Pradesh, and West 
Bengal (figur e 5). Detailed plans were prepared and epidemiologists from the central 
Government, f r om other states, and f r om o ther c:ountries were assigned to ass i st in special 
areas. The special searches were carried out in these states by all the health workers, 
numbering over 60 000, who visit ed every village during a per i od of one week. 
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with a rash became a familiar figure in every Indian v i llage. The action of the Government 
in making reporting commendab l e rather than an act that might resu l t in reprimand or 
discipline, and the grant of a reward for reporting, encouraged both health workers and 
members of the public to report outbreaks promptly. 

There was ample evidence of the exportation of cases from endemic areas to other 
parts of India, neighbouring countries, and overseas. Ten outbreaks in Europe arising from 
cases imported from India were rec o rded between 1962 and 1974 . Nepal reported 115 
importations in 1974 a l one. Bangladesh, which was essentially smallpox-free in 1971, 
experienced a major outbreak in the following years when smallpox was reintroduced from 
India . Within India the problem was even greater. One commulnity in Bihar was the source for 
nearly 300 outbreaks involving almost every other Indian state. 

The most innovative tontept in the campaign was tthe "search week" . Despite heavy 
emphasis on searching for outbreaks by reguiar health perso~,nel aided by scores of trained 
epidemiologists, it was obvious that many outbreaks we re not being found or were found so 
late that they had already given rise to others. The decisil)n was made to use India 's huge 
pool of trained health workers, an unparalleled resource, in visits during a one-week period 
to every vil lage in the endemic areas. The results of the first and of subsequent searches, 
startling though they were, defined the true extent of the problem and from then on it was 
only a matter of time and co lossal effort before the target of a smallpox incidence of zero 
was reached . The last case, an importation from Bangladesh, was recorded on 24 May 1975 . 

9.2.6 Bhutan 

In 1961 a smallpox programme was incorporated into the general expansion of health 
services that hegan in that year. In 1966 mass vaccination c8lmpaigns \Jere started in each of 
the six medical zones and freeze-dried smallpox vaccine was il1troduced. The last known cases 
i n the country were six in 1973 and three in 1974. 

9.2.7 Bangladesh 

A smallpox eradication programme was launched in 1960. based on mass vaccination of 
the population over a two-year period. Transmission continued. however , and in 1967 
Bangladesh embarked on an intens i fied eradication programme that again stressed mass 
va cc ination but contained a l concurrent assessment of the I:overage. Freeze- dried vaccine 
administered wit.h the bifur ~at ed needle increased the effectiveness of the progra1!DDe. In 
1969 the st rategy of surveillance and containment was introduced and by August 1970 
transmissio~ appeared to have been interrupted. No further cai~es were detected in 1971 . 

When the country became independent early in 1972, large numbers of cases of 
smallpox were reintroduced by refugees returning from Ind i a and outbreaks occurred in litany 
parts o f the country. The emphasis in control shifted to early detection through active 
surveillance and immed ia te local containment . Thi s st rategy was successful and, by October 
1974, there were only 90 known active cases. Unfortunately devastating rains and floods led 
to mass migrations and rapid spread of infection to many parts o f the country, particularly 
slum areas i n cities. 

In February 1975 a nat io nal emergency was declared and the programme was intensified 
with the help o f additional national and WHO epidemiologists. All field health workers were 
mobilized for house-to-house searches, intensified su rveillance and containment, and a reward 
for case reporting was introduced . The epidemic peaked in April 1975 and then rapidly 
dec l ined, the last case being reported on 16 October 1975 . 
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Horn of Africa. Five nationwide searches concentrated on the large nomad population, refugee 
camps, caravan gathering centres, military border posts, medic al units, schools and other 
places where people assembled. A total of 161 specimens were collected from December 1977 to 
December 1979; all were negative for smallpox. 

9.4.2 Ethiopia 

The intensified smallpox eradication proguTltllle in Ethiopia began in 1971. All the 
obstacles that were known to make eradication difficult were present. The country was large 
and mainly mountainous, and about 90% of the popUlation of 28 million were dispersed in rural 
areas. Communications in most areas were poor and large areas could be reached only by 
vehic les with four-wheel drive, by mule, or on foot . During the rainy season many areas were 
inaccessible. The health system was rudimentary and limited to the larger towns. Reporting 
of communicable diseases came only from the few hospitals and the larger health units and did 
not reflect the si t uation in most of the country. Health personnel were so few in number 
that the Government was able to make only a very limited commitment to the programme. 
Variolation was widespread. Variola minor was present and caused a relatively mild disease 
with few deaths. 

From the start emphasis was placed on strengthening surveillance, improving the 
reporting system, and containing outbreaks. Two-man surveillance teams consisting of a 
sanitarian and a United States peace corps volunteer were placed in regional capi tal s in 
order to detect outbreaks, define the extent of the problem, and start con tainment measures. 
At the beginning t here were only 19 surveillance teams and by the end of 1971 there were only 
24. Nevertheless , the number of reported cases rose from 722 in 1970 to 26 329 in 197 1. Of 
these cases 85 . 6% were reported by surveillance teams and 5.4% by health facilities. It was 
reported that 3075 cases had resulted from variolat ion. 

During the succeeding years "the number of surveillance teams was increased by the 
training of national personnel and "the arrival of additional volunteer workers from Austria 
and Japan. By the end of 1972 •. there were 65 surveillance teams. Communications were 
improved by a radio network that connected the mobile units to headquarters. More vehicles 
were funded by WHO and helicopters were provided by the United States Public Health Service, 
two at first and later four. Coordination was established with the smallpox eradication 
programmes in the neighbouring countries of Kenya, Somalia, and Sudan . 

By 1973 some r egio" had become smallpox-free, notab ly along the Sudan border, and 
personnel were concentrated " in the remaining endemic foci. In 1974 the number o f reported 
cases dropped to 4439. In 1975, the rest of the world then being smallpox-free , WilO support 
was greatly augmented and the staff expanded to 4 epidemiologists , 12 international 
consultants, 85 surveillance officers, and 1200 tempora ry workers. With the larger staff 
intensive containment of outbreaks became feasible. 

Among the changes that f ollowed the revo l ution in 1974, farmers associations were 
organi ::ed and a tudent s disper s ed throughout the country, many of whom became available as 
temporary workers in containment ope rations. By the end of 1976, 1400 Ethiopian staff were 
engaged in the progratlllle, an Ethiopian nat ional had been made director , and surve i llance 
teams were headed whene ver pos s ible by national personnel. By this time the major endemic 
foci had been reduced to three and surveillance and containment were int!msifif!d within 
them. House-to-house searches were carried out and cases effectively isolated through a 
s ystem of watchmen. The last re1Jlaining foc us was in the Ogaden regi on , where operations, 
always difficult, had been made even more so by exceptional floods. The last reported case 
occ urred there on 9 August 1976. 

9.4.3 

The last endemic smallpo x cases in Kenya were reported in 1969, but importations 
occurred in Mandera district, whi ch borders on Ethiopia and Somalia, in 1971 , 1973, 1974, and 
1977. The intensified eradication programme began i n 1968 and wa s based on mass vaccinati on 
using free::e-dri ed smallpox vaccine. Surveillance and containment were emphasi~ed during the 
campaign. The attack phase wa s completed in May 1972 and at that time i t was estimated that 
80% of the population had been vaccinated . During the maintenance phase vaccinations 
continued, emphasis was placed on the investi ga tion of rumours, and impo rtations were 
vigor ously contained. In De cember 1976 an importat ion from Somalia resulted in five cases , 
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which were reported in 1977. Systematic active searching for smallpox in high priority areas 
bordering on Ethiopia and Somalia began in 1977 snd was extended to the entire country in 
early 1979 . A total of 1751 specimens were collected throughout the country between January 
1977 and December 1979; none were positive for variola virus except the imported cases . 

9.4.4 Somalia 

The intensified WHO-assisted programme in Somalia began in January 1969. The aim 
was to achieve 100% vaccination coverage of the 3.5 million population within three years, 
follow up with routine vaccination of infants, immigrants, and the floating population, then 
revaccinate after three or four years. Some success was obtained in Mogadishu and the larger 
towns, but it wa s soon apparent that 100% coverage was not feasible in a country where many 
people were resistant or indifferent t o vaccination and a large proportion of the popUlation 
waa nomadic. 

From 1971 to 1976 a reporting system was gradually developed. particularly in the 
border districts. Information was obtained from health staff. people in political and 
administrative positions, and village and nomad leaders. I:mportations from Ethiopia were 
nevertheless reported every year from various points a long t.he border . especially in 197 5. 
when an extremely severe drought caused large-scale population movements across the border. 
Border disputes were also occurring. In September 1976 smallpox wa s reported in Mogadishu 
and, despite repeated searches and containment ~ctions. cases continued to occur until 
January 1977 . 

FIG. 7 A nomad woman in Africa is questioned by a small:pox surveillance worker who is 
showing her a smallpox recognition card 

-~ 

(WHO Photo: v. Z1kmuod) 
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In March 1977 numerous outb r eaks were f ound in a wide belt extending ac['oss the 
southern and south-centra l part of the country . In May 1977 the Government of Somalia 
declared the smallpox epidemic a nationa-l emergency and appealed for aid through WHC) to the 

United Nations Disaster Relief Office (UNDRO). In response, 16 vehicles and other e'quipment 
were airlifted in t o the country. WHO personnel were increased to 25 and the progrul!IIIIe was 
fully operationa l by June. Over 3000 workers were hired throughout the country. 

A weekly reporting system from villages and nomad encampments was set up" Wide 
publicity was given to the reward for reporting cases and continuous house-to-house 
locality-by-Iocality searches were made. In forma tion was sought from all segment s of the 
popula t ion wherever they could be contacted. The number of reported outbreaks rose from 63 
in late April to 425 in early July, reflecting the impact of the progra1lU1\e. Containment 
activities were strengthened by vaccinating all residents in the vicinity of a case within 48 
hours, establishing a secure isolation unit, and providi ng i solated patients with :~he lter, 
food and water as an incentive t o them t o remain in isolat ion. 

In Septembe r the final s teps were taken to interrupt 
formerly most heavily infected. The las t known case occurred on 
seven months after the emergency strategy came into force . 
intensified but no cases were found. 

9.5 Missed ou t breaks 

transmission in the areas 
26 October 1977, lE!9S than 

Surveillance was further 

The requirement for certification of smallpox eradication was that at least two 
years should elapse after the occurrence o f the las t case and that the surveillance! system 
should be adequate to detect cases. In a ll countries the surveillance systems were 
streng thened during the programme and, in the grea t majority, no outb r eaks occurred after 
transmission was thought to have been i nterrup ted. 

In four countr ies outbreaks were discovered at periods varying from 10 to ~14 weeks 
after the last known case , In Nigeria in early 1970, 22 weeks elapsed before detecti,)n of an 
outbreak that consisted ultimately of 84 cases. In Brazil, during an active sea rch and 
vaccination campaign in an urban area, 19 cases of smallpox were found 15 weeks after the 
last case had been recorded. L In Western Java in 1971, 34 week! passed af ter the l !Lst case 
before an outbreak was detecfed; 163 cases occurred. In Botswana three ou tbreaks with " a 
total of 30 cases occurred between 1972 and 1973 , The delays were of 13, 27 and 10 weeks 
after the previous outbreak and were attributed to the lack of cooperation o f a small 
religious sect. 

There were many reasons for the delay in detection of these outbreaks. Among them 
were uneven geographical coverage by the surveillance syste'll, the suppression of reports by 
certain local staff or particular communltles, the ignorance of some local staff of the 
importance of smallpox surveillance and, at . times, confused communication between the various 
levels involved in reporting. However, in spite of theae factors causing delay, the (~xisting 
active survei l lance systems were ultimately able to detect the outbreaks. 

In Malawi an investigation of a pockmarked person suggested that smallpox clues may 
have occurred in 1972 , 19 months after the last reported case. However, the situation was 
different from those just deacribed in that a surveillance programme had not then been 
developed in the area and the evidence was based only on retrospective investigation of 
facial pockmarks. .. 

The outbreaks described occurred between 1970 and 1973 and no missed outb rellks were 
observed thereafter. After these incidente all the countries where eradication pn)grannes 
were unde r way strengthe ned their surveillance systems. To make doubly sure that no 
outbreaks had been missed, the effectiveness o f the surveil lance system was always e111'aluated 
by WHO before it fixed the date for certification by an international commission.. Many 
countries with relatively weak systems were not cer tified until several years had pasLJed over 
and ahove the specified two years after the last reported case . 
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Each coun try provided data on the number and distribution of health units and the 
regularity and completeness of reporting. The data included the number and types of 
hospitals, health cent r es or stations, and peripheral health units, and maps showing their 
distribution throughout the country were usually provided . The requested number of monthly 
or other periodical reports was compared with the number actually recei ved. Data were also 
suppl ied on the reporting of chickenpox, especially when associated with death, and on the 
receipt of weekly reports indicating that no smallpox had occurred. Finally, the records of 
what action was taken if a suspect smallpox case was reported were examined. Action was 
taken to increase awareness among health personnel of the need to report immediately any 
cases 1n wh ich there was a suspicion of smallpox . 

In almost all countries routine reporting was incomplete, and some regional health 
units did not submit reports with regularity. On the other h and the health units provided 
information on a very substantial number of c h ickenpox outb reaks and collected a large number 
of speClmens for laboratory diagnosis. It is noteworthy that cases of monkeypox that 
occurred after the elimination of smallpox in several west and cen tral African countries were 
reported through the routine system. 

11 . 2.1 . 2 Active searches 

Speci al mobile teams conducted field surve ys in order to obtain cur r en t 
info rmation. The teams were organized and direc te d by the national eradication programme if 
it was st.ill intact, by persons who had bee n involved in the programme during the attack 
phase, or by persons responsible for communicable d i sease programmes . 

The inves tigations were ca rri ed out in those l ocalities where the risk of hidden 
smallpox wa s thought to be greatest. They included the localities that had notified the most 
recent outbreaks, those which had reported suspec t smallpox c ases or chickenpox deaths after 
the last known outbreak. and those with poor health cove r age and communications . Areas 
bordering on countries t hat had recent l y been endemic and areas where there were extensive 
population movements were also included. Special attention wa s g iven t o interviewing 
families of old or suspec ted cases , looking for pockmarks and vaccination scars, and 
obta in ing complete data on any i eaths fromt a disease with a vesicular rash . 

A general s u rvey was planned for the citie s, towns, and larger villages . Experience 
in t he programme had shown that, if smallpox had persisted in smaller villages o r nomadic 
groups, it would ultimately reach the larger popUlation cen tre s. the selec tion of localities 
to be visited \>las made so as to include, where possible, commun it ie s with health units and 
primary schools, \>Ihich a ttrac ted persons from a large geographical area who might report 
suspect cases. The usual objective was to reach communities containing at least 20% to 25% 
of the population. In countries with large numbers of health personnel higher levels of 

·coverage or even vi~its to every populated place were planned. 

The training of the teams included the following; 

(1) Complete background 
country including details of the 
Particular localities for special 

informat ion on the status of smallpox eradication in the 
last outbreaks , suspect cases, and deaths from chickenpox. 
investigations and field surveys were designated . 

(2) The identi fi cat i on features of facial pockmarks caused by s mallpox infection and 
of scars caused by othe r conditions. Only persons with facial pockmarks caused by, or 
susp e cted to be ca used by, smallpox infection were to be investigated and documented. 

(3) Epid emiological investiga tion of 
specimens. lsolatiqn and containment procedur es 

suspect cases, i ncluding the 
were reviewed with the team. 

co l1ec t ion of 

(4 ) The itinerary for field visits and the recording, reporting, and presentation of 
data and of regular reports. 

The t eams sought information about smallpox and chickenpox cases, actual or 
rumoured, in the primary schools, health units, markets , and othe r places where people 
cong r egate and from nomad i c and ot her migratory groups. Speci.al attention was paid to the 
assessment of surveillance activities . Evaluation teams directed by the nat ional programme 
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were organized to visit every month up to 10% of the places that the mobile teams had 
visited. The evaluation teams visited health units and primary schools, where some younger 
children were re-examined, to verify the observations of the survey teams. They examined as 
many as possible of the chickenpox patients from whom spec imens had been collected. 

11.2.1.3 Pockmark surveys 

Permanent facial pockmarks were found in about 70% of persons who survived variola 
major. The rates were slightly lower following infection with the somewhat less virulent 
form of smallpox that occurred in most parts of Africa. Heavy diffuse facial scarring, 
readily observed at a distance of five meters, "'a s seen on the faces of ma ny victims, but 
others had lesser degrees of scarring that could be detected only by close inspection. 
Residual pockmarks were found less frequently among those infected during the first few years 
of life. The presence of five or more depressed facial scars greater than 1 mm in diameter 
at the base has been accepted as being virtually diagnostic of a previous attack of 
smallpox. Chickenpox leaves some residual scars, but it is r.are to find five or more scars 
on the face . Other causes of facial scarring or pitting could usually be distinguished by 
experienced observers, such as those caused by burns and acne and other skin diseases. 

The mildest form of smallpox, vOiriola minor, "'hich is prevalent in Brazil and parts 
of eastern and southern Africa, caused far less scarn_ng. A careful follow-up study 1n 
Somalia found five or more pockmarks in only 7% of patients seen a year after recovery. Thus 
the usefulness of pockmsrk surveys in countries where only variola minor had occurred was 
limited. 

When a pockmarked person was found the dating of h ~s illness became a matter of 
importance, for if it was learned that the illness had occurred after the last knol.l1l case the 
adequacy of the surveillance system was placed in question. Pockmarks ' in children provided 
more useful information than in adults, because in the former the age and dating o f illness 
could usually be estimated fairly closely whereas in the latter there was often difficult)'. 
Failure to f i nd any children with pockmarks acquired after the last known case among the very 
large number examined provided evidence that smallpox had ·not been present . 

In pockmark surveys carried out by national teams in 34 African and 5 Asian 
countries a widely varying inc idence of pockmarks was observed in adults, the highest being 
about 5%. A relatively high incidence ",as also found in schoolchildren in some count ries , 
particularly those known to have had comparatively recent large outbreaks of variola major. 
Howeve r , the date of illness of each was carefully investigated and no children were found 
whose illness had occurred after the last reported case . Especially impres sive wa s the 
failure to find pockmarks in over two million pre-school child ren in the African countries, 
most of whom had been born after the last case was reported. 

The members of the international commissions also carried out a number o f pockmark 
surveys during their field visits. The prevalence of facial pockmarks they observed wa s 
often higher than that recorded during the national surveys because the commissions tend~d to 
focus on high risk areas whereas the national s.urveys were conducted on a mor e rand om basis . 

11 . 2 . 1 . 4 Chickenpox surveillance 

Chickenpox can sometimes be confused with smallpox. Problems 1n the d i fferent i a l 
diagnosis were more likely to occur with variola minor, whi ch was mild and rarely fatal, than 
with variola major . In the countries .where variola minor wa s prevalent, such as Botswana, 
Ethiopia and Somalia, pockmark surveys, as noted .earlier, were relatively non-productive. 
The emphasis was therefo re placed on the surveillance of chickenpox cases, because a 
surveillance system sensitive enough t o detect chickenpox would in a ll 1 ikel ihood detect 
smallpox . Efforts were made to determin e the incidence and distribution of chickenpox and to 
verify the diagnosis by laboratory study. 

Both the established health units and the mob il e un its sough t and reported 
chickenpox cases. Thos e countries which had not previously required notif.ication of 
chickenpox cases instituted notification during the po s t-eradication period. rt was 
considered important to obtain one specimen (5 to 6 scabs) from at least one case in each 
outbreak . Special emphasis wa s placed on obtaining specimens from ce r tain types o f c ase s or 



their contacts -- from outbreaks, for example, in which a death attributed to 
occurred, chickenpox in an unvaccinated child, patients with an extensive 
palms and sales, and patients in whom the diagnosis was uncertain. 

11.2 . 1.5 Rumour register 
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chickenpox had 
rash involving 

• 

, At the regional level health officials were required to maintain a register of all 
patients reported as suspect ca ses. The information rec o r ded included the full name, family, 
age, sex, village or local ity, presence or absence of a vaccination scar, date, and data 
relevant to the illness. All such cases were investiga ted by qualified personnel. Most were 
seen at the local level by trained persons who reached a decision on whether the case could 
be smallpox . If there was any doubt regarding the diagnosis, a consultation was sought 
through the national surveillance organization and specimens were collected. The rumour 
register was kept at the regional office. National registers were kept o f all information 
received from the regions. Both were of considerable value to the international commissions. 

11.2.1.6 Specimens for laborator y diagnosis 

Relatively few specimens were collected when smallpox was widespread because the 
diagnosis was usually clear; when there was doubt cases were treated as being smallpox . As 
the incidence fell t,o low levels, increasing numbers of s pecimen s were taken fr om outbreaks. 
When transmiss ion was nearing the end specimens were collected from each case. 

In preparation for certification large numbers of specimens were collected "from 
patients with chickenpox , persons with fever snd a rash, and othe r suspects . They were 
sought over a wide geographical range and from high-risk groups such as nomads, persons 
living along borders, refugees, and persons living in the area where the last cases had been 
reported. Specimens were forwarded to WHO and from there sent on to one of the two WHO 
collaborating cen tres ~n Atlanta and Moscow. Sh ipment and testing of the specimens were done 
with the least pOllllible delay and tholle wi th priority dealt with immediately. The rellults 
were cabled to the field. " 

Annex 8 shows the national origin ' Of specimen s t ested f r om 1969 to the end of 1979. 
The number tested rose from ~8~ in 1974 .to ,over 4500 in 1979 (figure 9) . The percentage of 
specime n s positive for variO l a virus was relatively la rge during the earlier years, but none 
were positive after October 1977. Large numbers of ' specimens were collected by certain 
countries during a single year in preparation for cert i fication. Thus about three-quarters 
of the specimens collected in 1978 and 1979 came from Ethiopia, Kenya and Somalia, which had 
reported their las t cases in 1976 and 1977 and were preparing for certif i cation in 1979. 
Electron microscopy showed that many of the specimens contained herpesvirus. 

11.2.1.7 Publicity. knowledge about smallpox , and rewards 

Publicity campaigns about smallpox continued until formal certification. In large 
urban centres radio, newspapers, and television were used. In smalle r villages and remote 
areas l eaflets and posters showing pictures of smallpox patients were utilized more 
frequently. Personnel in health units were encouraged to enquire about smallpox or fevers 
with a rash and personnel in mobile units repeatedly visited schools. markets, and other 
places where they informed the public about the disease in individual co nversati ons or by 
loudspeaker. In severa l countries the walls were so covered with pos ters and wall wr itings 
tha t the smallpox teams were asked to desist because they were defac ing the buildings . 

As the eradication programme progressed many countries offered rewards for the 
reporting of previously undetected smallpox cases. The rewards were initially small but were 
gradually i ncreased in amount until they ultimately reached the level of $ 1000 offered by 
I.'HO. Active search teams in theil:' contacts with schoolchildren or other segments of the 
population showed the smallpox recognition card . asked people what the disease .... as, where 
cases had last been seen, and whether there were any reports or rumou r s of smallpox or 
ch i cke npox in the area . They inquired whether people knew where to report if they knew of 
such a case and a lso whether people kne w about the reward and its amount. Since the amount 
WIIS changed at intervals, the I:'eplies provided information on how recently the persons had 
been informed about the campaign. 
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Since special smallpox eradication programm.es had not existed in most of these 
countries and they did not have trained smallpox surveillance teams, slmost all were visited 
by WHO consultants who outlined the steps necessary for certification and assisted in the 
prepar .. tion of .. ppropriate progratnes and in the training of personnel. The programmes 
varied in nsture according to the epidellliological factors. For sorne. only a detailed report 
was requested; for others action extending over six to 12 lIIOnths. Forms were provided in 
order to obtain the sallie type of information ss that requested from recently endemic 
countrie s (section 11.2. 1) and to ensure the uniform recording of findings. 

The data provided, supplemented in IDOSt co untries by information obtsined through 
VlSlts by WHO consultants, including members of the Global Commission, provided the basis on 
which the Global Commission reached ita judgement that the country should be certified as 
smallpox-free . 

11 . 3 Certification by international commissions 

The first i.nternational conmission visited Brazil in August 1973, two yean after 
the last reported case, and certified that Brazil and the other 12 countries of South America 
were free of smallpox. Indone8La wsa certified in 1974, two yean after the last reported 
case. The cou ntries o f west and central Africa had completed eradication some two years 
earlier, but ce rtificst ion wa s delayed because of the pre8ence of smallpox in countries 
geographically nearby . In 1976, lIIore than five years had paned since slllallpox had been 
r epor ted in adjoining count r ies in Africa and a comreission v is ited and certified eradication 
in 15 coun trie s in west and central Africa. 

COlI'IIIiss ions visited Afghan is tan and Pakistan late in 1976, and certified eradication 
three and two years respectively after these countries had reported their last cases. [n 
April 1971 a large commission certified Bhutan, India, and Nepal after a special preparatory 
V151.t in whi ch SOllie commiasion members took part. The last cases had been reported in India 
and Nepal t wo yeaTS and i n Bhutan three years before. Certification of the other previously 
endemic countr ie s o f the Asian subcontinent was cOlllpleted i n December 1977 by a cODllllission 
that visited Burma seven ye ars and Bangladesh two years after the laat reported cases. 

, 
Certification o f the remaining countries o f Afric a lola. delayed because of continuing 

smallpox in Ethiopia and jeJ:portations to Kenya and Somalia . However, Sudan and Uganda had 
maintained good surveilla~ce, especially along the borders, and relllained as a alllallpox-free 
barrier. In June 1977 a commission certified nine central Afri can countries six year a after 
the last reported case in Za \ re . Four countries in south-east Africa -- Malawi, Mozambique, 
the United Repub~ ic of Tanzania, and Zambia -- were visited and certified in March 1978, 
seven year~ after the last r epor ted c ase in Malawi. Separate commissions certified Uganda 
and Sudan in Octobe r and November 1978, six years after their last repofted cases and one 
year after the last known case in the Horn of Africa. 

In February 1979 a commission certified Angola, 13 year. after ita last reported 
case. Anothe r connission in March 1979 certified Botswana, Lesotho and Swazilsnd, 6, 10 and 
13 yea rs respectively after their last reported cases. In June 1979 a c01'llllission certified 
Democratic Yemen, 11 yea r s after its last reported case , and another cOlllllliaaion ce rtified the 
Yel!len Arab Republic, 10 years after its laat reported case. 

Only the four count ries in the Horn o f Afri ca r emai ned . These were visited in 
October 1979. Specisl programmes were developed in !thiopia and Somalia which ·were visited 
in advance by Clobal Commission members to advise on suitable progra_a. Eradication was 
ce rt ified in Djibouti five yea r . after the last reported caae, in Ethiopia three yeara after 
i t s hst clIse , and in Kenya and Somalia tWo years after the l sa t case had been reported in 
sou thern SOlllalia. Because the fOUT countries of the Horn of Africa were considered to 
constitute a single e pidemiolog ical uni t, representatives of esch o f the four international 
cOlmlissionll lIIet in Hai.robi aft.er each country had been certified. There they reviewed the 
situation i n each country, considering particularly translllission acros. the borders, and then 
certif ied tnat the Ho rn of Afri ca as a totality wa s free of amallpox. 

Tho .ctivities o f tho C 0 1!lll i IS io nl increased in intensity and thoroughness as 
world wide erad i cat i on approached. The various members vi~ited the remotest areas , 
interviewed large numbers o f persons and conducted extensive pockmark .urveys in order to 
corroborate the evidence provided by the national progr ammes. Tne findings are documented i n 
the reports of a number of the commi ssions. 



 
  

             
            

  

  

  

  
  

  
  
 

 
  
  

  
   
  

  
  
  
   
   
  
  
  
  

  
  

   
  
   

  

  

  

  
  

  
    
  
  
   
  
  
     
  

  
  

  
  

     

  

  
    

  

   
  
     
  
  
  

   
   

    

  

    
  

  
   
  

    

          

    

   

  
    

   
  

  
  
   
       

     

     

  

  

   

  

   

  

 

  
  

  

  

 

  

    



11.4 

11.4.1 

Certification by the Global Commission 

Rationale 
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There were two major questions facing WHO as eradication appeared imminent: (L) how 
to be certa in that there was no continuing smallpox transmission anywhere in the world; (2) 
whether there was any possibility that smallpox cou ld be reintroduced into the human 
population from a non-human source such as an animal reservoir or from virus stored in a 
laboratory. 

Assurance that smallpox transmission had been interrupted in those countries that 
had participated in the WHO smallpox erad i cation programme had been, or was to be, provided 
by national health authoritie s and by the international commissions . There remained, 
however, a number of countries that had not participated in the prograrrnne and it wa s thought 
at least remotely possible that smallpox transmission might have cont inued in them. 

It was essential that the world community should be furnished with evidence that 
there was no smallpox transmission anywhere on the globe. Policy questions regarding the 
continuat i on of vaccination and the establishment of a vaccine reserve for an unforeseen 
emergency needed to be answered . The re were unanswer ed questions about the source and 
significance of monkeypox virus and other orthopoxviruses c,f animals . Decisions needed to be 
made about the disposal of stored virus stocks, the extE~nt and type of research, and the 
conditions under which laboratory research should be ciuried ou t. These considerations 
formed the basis for the decision to establish a Global Commission for the Certificat i on of 
Smallpo~ Eradication. 

11.4.2 Action by the Global Commission 

11 . 4.2 . 1 Countries already certified by international commissions 

The Global CO!llT1ission reviewed and endorsed the conclusions of 
commissions that had certified 
Arabian peninsula, 7 countries 

eradication in 
of the Indian 

38 countries 
subcontinent , 

in Africa, 
Indonesia, 

South America. 

11 . 4.2.2 Countries deSigna l ed for special reports and /or vi ~5 i ts 

the 21 international 
2 countries of the 

and 13 countries of 

Eighteen countries had previously been singled out: for special consideration, either 
because it was felt that adequate i-nformation about smallpox and surveillance in them was not 
available or because their geographical locati on had made them particularly vulnerable to 
importations (Table 5; see also section It.2.2). Fifte(!n o f them were visited by Global 
Commission members and/or WHO staff or consultants, and all the data obtained were assessed 
by the Global Conmi ssion before eradication was ce rtified" It is note worthy that t here had 
been no reporta of smallpo}C from any of the countri es concerned for more than five years 
prior to certificati on . 

11.4.2.3 Fo rmal statement s by count ries and areas 

The Global Conmission requested a ll othe r countri_es in the world to submit formal 
statements that they were smallpox-free, indicating the year in which smallpox had l ast 
occurred (Annex 11). All 121 countries a nd areas from whic h statements were requested 
supplied them for review by the Global Commission before cenificatlon of global eradication . 

11.5 International smallpox rumour register 

In January 1978 WHO e stablished an international rumour register. Up to the end of 
December 1979, 104 such rumours had heen reported directly to WHO from 40 count ries 
considered to be free of smallpox (Annex 12). This total does not include t he many r umours 
coming to the attention of local o r national authorities. The investigation of these rumnurs 
hy nat iona l he a lth authorities or by join t WHO/national teams showed that more than half were 
cases of chickenpox o r measles; they were followed in ord.e r by other 5kin diseases and old 
lImallpox cas>;!s . The two confirmed smallpox cases originated in the Bi rmingham 
laboratory- associ.ated outbreak. On"! c ase of monkeypox in Ni.geri a was reported and confi rmed. 
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13. POSS I BLE SOURCES FOR A RETURN OF SMALLPOX 

Four sources can be postula ted from whi ch variola virus might be r eintroduced into 
the human population: la borator y atocks, crusts or va rio lat ion mate r ial, activation o f a 
la tent human i nfec tion, or an anima l reservoir. 

13.1 Labo ratory stocks of variola virus 

Fo ll owing advice fr OIn an independent cOlmlittee of sc i entis t s who lo1ere not themselves 
engaged in labo r a t ory research with variola virus, the Gl oba l Commission be l ieves that i t is 
st ill necessary t o hold var io la vir us stocks fo r resea r ch purposes in a lilliud number of 
laboratories wi th adequate containmen t f a c i li ties. The si tuat ion should be periodically 
rev iewed. All future work with var iola virus should be ca rried ou t only in such 
laboratories, under the conditions outlined in Anne~ 9 . 

As a result of efforts by WHO, the number of laboratories hold in g variola virus has 
been success ively reduced from 76 i n 1976 [0 14 in 19 78 and 7 at present (An nex IS), with the 
possibility of further reductions i n 1980. The riak of a ccidental esca pe from the 
laborato r ies now known to be holding variola viru s is e~t\eme ly small, pr ovided th ll t the 
precautiona outlined above are maintained. • 

13 .2 Deliberate release 

I n 1972 many nationa in the wor ld signed th e conven t ifn on the Prohibition o f the 
Development, Production and St ockpiling o f Bacteriologica l (BioI gical) a nd Toxin Weapons and 
on thei r Destruction, which outlaws t he use of biological wespo s in warfar e . Neverthel~ss, 
abhorr ent as such an act would be, the poss i bil ity o f va riola virus being d e liberately 
released by an individual group as an act of sabotage or t error ism cannot be e~cluded . The 
po tential hann of such an act would i ncrease a s the immunity of the popu lation waned; i n 
addition to illness and death there wou ld be psychological and possibly socioec onomic 
damage . Howeve r, the risk 8hou l d no t be e~aggerated. Unless the publi c heal t h se rvi ces ha d 
completely broken down, the outbreak that foll owed could be r eadily con tained and the virus 
then e liminated . The e~istence of such a possibility nev ertheless emphasizes the nel~d for 
the securi ty of labo rst ories hold ing variola virus 'tock" for provisions f or the main t e nance 
o f vaccine r eserves, and for e pidemiologica l and laboratory exper t i se for d i agnosis and 
control. The remo te ri sk of suc h an act does not constitute a ground f o r t he continuation of 
smallpox vaccination of the general public . 

13 . 3 Nat ural r eservoir s of vario l a viru s 

13. 3 . 1 Virus in crusts 

Vi ru a particles a r e present i n large numbers in the c r usts shed by p<ltients during 
convalescence. In a cont r o lled labor ator y se tt ing the viru s may remain viable for." some 
years, even at room t emperature. However, it is r apidly dest r oyed at t he highe r tempera t ures 
a nd humidities usually present in f ormerly endelllic countries and by direct sunlight. The 
virua in crus t s is a lso enmeahed in a dense f i brin network , from wh i ch it is not r t>adily 
d is pe r sed into the air . 

13 .4 An animal r e se rvoir 

The risk that global eradica t ion could not be achieved if ther e were an animal 
re se rvo ir of vari ola virus wa s recogni zed from the beginning o f t he intensified Slrlall po~ 
eradicat ion campai gn. The early stud y o f monkeypox virus was a dire c t re su l t of t his 
concern, the value of which was demo ns tra ted by t he re cognition o f c a ses o f humsn monkeypox 
soon after the elimination of sma llpox in we at and centra l Africa. In subaequent l abo r a t o r y 
studies it h all been report ed that a virus, which has been called "whitepox". that is 
i ndistingu i shable fr OIn va ri o l a virus by labora t o r y t ests has been recovered from the tissues 
of wild anima l s and also fr om cultures of monkeypox virus . 

13 .4 .1 Wh i t t-pox vi r us 

Tw ice , in a peri od of two weeks in Sept embe r -Oc t obe r 1964 , whi cepox virus wa s 
recove r ed from t he kidney tissues of healthy cynomolgus monkeys shipped from Malay s ia that 
wer e being u sed for diagnostic purposes in a l aborato r y in Ut re cht. Betwee n 1971 a n d 1975 
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whitepox virus was obtained from the kidney tissues of four different species of wild animals 
captured in Zaire in areas where human monkeypox cases had occurred. The tissues were 
processed and the viruses isolated in the WHO collaborating centre in Moscow, which was 
engaged in diagnostic work supporting the smallpox eradication programme. Orthopoxvirus 
antibodies were present in the sera of three of the four animals and the virus was also 
isolated from the tissues of two animals. 

Many years have now elapsed since the elimination of smallpox in Malaysia and Zaire, 
whence the animals originated, and there has been no evidence of human infection with 
whitepox virus. In the absence of epidemiological evidence, the isolation of whitepox virus 
from these animal tissues is not sufficient to demonstrate the existence of an animal 
reservoir of variola virus from which human smallpox could re-emerge. However, the finding 
reinforces the need for contin ued surveillance i~ Zaire and other parts of west and central 
Africa. 

13.4 . 2 White pock variants of monkey pox virus 

Like other orthopoxviruses that produce haemorrhagic pocks o n the chorioallantoic 
membrane (cowpox, rabbitpox), lIIonkeypox virus also yields white pock mutan~s that can be 
recovered and purified. Two conflicting kinds of observation have been made about the white 
pock variants of monkeypox virus (Annex 13); investigations to resolve the differences 
between the results obtained in different laboratories have not yet been completed . One 
series of observations suggest ed that the white pock variants of monkeypox virus were in all 
respects comparable with those of other orthopoxviruses like rabbitpox . Thus white pock 
variants differed from each other and from other orthopoxviruses, including variola virus, in 
biological characters, but the genome maps resembled the parental monkeypox virus in 
structure. However, with certain stocks of monkeypox virus studied in one of the WHO 
collaborating centr e a , all the white pock variants isolated, whether obtained by cloning on 
the chorioallantoic membrane or by the inoculation of hamsters, consistently resembled 
variola virus in biological properties and genome maps. 

At this atage it is impossible to make a definitive pronouncement on this issue, but 
it is hoped that effor ts .to repeat the experimenta will clarify the situation. However, 
analysis of the genome faps of several apeciea of orthopoxvirus suggests that the 
transformation of one specl!"s into another (including monkeypox into variola) cannot occu r by 
one, or even a few, mutationa l steps. Nowhere in the wor ld has there been any 
epidemiological evidence suggesting an animal reservoir origin fo r cases of human smallpox . 
although human monkeypolt is now regularly observed as a smsllpox-like z oonotic disease in 
west and central Africa. The present evidence justifies the view that the occurrence of an 
animal reservoir of human smallpox is highly unlikely, but impossible to disprove. 

14. INTERNATIONAL RESOURCES FOR THE INTENSIFIED ERADICATION PROGRAMME 

Resources were deployed by WHO in supporting national and international personnel, 
supplying vaccine and providing vehicles. spare parts and local costs . The latte r included 
payment to locally employed staff, fuel and maintenance for vehicles, and other ope rat ional 
cos ts . In most countries the WHO contribution was relatively small and the major part of the 
costs was borne by the national programme. 

14.1 Financial 

14.1.1 1958 - 1966 

In 1958 the Special Account for Smallpox Eradication of the Voluntary Fund for 
Health Promotion (VFHP) was estabJished. From 1958 to 1966 the extrabudgetary donations 
amounted to $ 876 280, of which $ 27 658 were in cash and $ 848 622 in kind ( pr imarily 
vaccinel. An additional estimated $ 11 million worth of vaccine was donated by the USSR on a 
bilateral basis to countries in Asia. 

14.1.2 1967 - 1980 

Tn 1967 money w"' allocated from WHO's regular budget fo, smallpox eradication 
( Annex 16) . From 1967 un til ,h. completion o f ". programme in 1980 WHO's smallpox 
e radicat ion programme budget woo u.S . $ 81 million. I 38 million of which came f r om ,h. 
reg'Jl ar budget on' I 43 mil lion from extrabudge tary sources . These extrabudgetary 
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contributions were made up o f t 34 mi llion )n cash and $ 9 million in kind (equipment, 
vaccine, and personnel). In addition t o these funds channelled through WllO, it is estimated 
that $ 32 million worth of assistance was contributed to the global effort on a bilatera l 
basis, most of which is accounted for by $ 10 500 000 worth of vaccine given by the USSR to 
countries in As i a and $ 18 500 000 contributed by the United States to support eradication 
programmes in 20 countries in west and central Africa. 

An 
governments 
million. 

estimate, accurate only 
since 1967 spent double 

~n terms of 
th is amount 

orders of 
for their 

magnitude, lS that 
na t ional programmes, 

individual 
or $ 200 

It is estimated that globa lly , $ 313 million were spent in eradicating smallpox from 
the wor l d . This includes the national input and international assistance during the 13 years 
1967 to 1980 and gives an average of $ 24 mill ion per year. It is conservatively estimated 
that routine vaccination programmes, quarantine services (including the maintenancl~ of 
personnel and facilities), the control of international travellers, and the medical care of 
complications caused by vaccination cost all the nations of the world about $ 1000 million 
per year . Thus there was a IlI8jor cost-benefit aspect to the eradication programme . 

Nevertheless, until 1974 ('contributions to the VFHP were almost entirely in the form 
of smallpox va ccine and it was only then that considerable add'itional cash was rece i ved. 
From 1974 onwards the Swedish International Development Agency contributed $ 15 700 000 and 
many countries increased their contributions (Annex 16). An extremely flexible approach had 
to be adopted for budgeting and the disbursement of funds because of rapid upward revisions 
in the estimated requirements. Occasionally the sums spent tqreatened to outstrip the 
resources available from month to month. The final appeal for refources was to support the 
emergency logistical operation begun in Hay 1977 in Somalia following the discovery of 
widespread outbreaks in that country. A public health disaster was declared and an appeal 
through the United Nations Disaster Relief Office resulted in an airlift within 27 days (If 16 
vehicles and tons of supplies worth $ 460 000 . 

14 . 2 National and locally recruited personnel 

The great majority of those working in the smallpox programme were national staff of 
all levels. Hany were drawn from existing health services, others recruited directly into 
the programme . When the eradication efforts rea.;:hed their peak, staff from other health 
units were temporarily invo lved in the programme. 

In national programmes in countries in which endemic smallpox. persisted progres~: was 
o fte n impeded by slow and inflexible disbursement of funds or lack of ready funds at all 
levels. In these instances WHO funds covering the per diem expenses of national staff and 
other expenses such a s for petrol and vehicle repair s greatly enhanced the effectivenes.s of 
the programme. 

In .;:ountries where no programme had been functioning and national health facilities 
werf! extreme ly limitf!d, WHO covered extensively the cost of staff salaries as well a$ the 
ci'l.pita i and running cos ts of vehicl es . In these situations countrywide surveillance and 
containment networks were established where none had previously ex i sted and a functioning 
structure was left in place after the certification of eradication. 

14 . 3 International personnet 

The internationa l personnel working in the programme numbered 687 persons and came 
from 73 countries, many being engaged as consultants for three-month to six-month 
assignmen ts. The number of personnel involved in different country programmes varied from 
one to several hundred according to the extent of the problem and the resource s availilble. 
Hany of the staff were under 35 years of age; youth was an advantage in the more remQ.te 
areas where travel by vehicle was at best rough and walking often the only possibility. 

Four groups of volunteer workers, all young, all nonmedical, worked for the 
programme: the American peace corps volunteers, the Austrian volunteer st!rvice, the JapHnese 
overseas coOperation volunt ee rs, and OXFAM volunteers. Several of the volunteers later 
became WHO short-term consultants or long-term staff members with the programme . 
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In 1967 it was clear that the cost of meeting the global requirement fOI~ vaccine far 
exceeded WHO's entire annual budget for smallpox; vaccine donations to the VFHP wer e 
therefor e actively solicited. Donationa worth $ 17 967 711 were accepted from 26 countriea 
(Annex 17). Since 1967, 370 572 000 doses have been distributed to 71 countries, the maximum 
amount distributed in any year being 47 597 000 doses in 1975. 

Host o f the vaccine from donors was forwarded for storage in Geneva, whe~nce it could 
be most efficiently and rapidly dispatched t o the field. In meeting the urgent requirements 
of countries where smallpox outbreaks were treated as a national public health elnergency, air 
shipment of the vaccine within 24 hours of a telegraphic request was usua l. 

14 .5 Transport 

Reliable rapid cOlllllunications systems were essential for thl! effective 
implementation of the survei llance-conta inment strategy. The methods of c:ommunication 
utilized varied from country to country and ranged from established telephone and telegraph 
systems to WHO-supplied radio transceiver networks, from walking to bicycles , from 
motorcycles to vehicles with four-wheel drive, and from boata to helicopters. 

Where necessary WHO provided fuel and maintenance for the transport 
eradication progral!llle. It was recognized that surveillance , containment, 
work, especially assessment, had to be carried out in the field, snd that 
excessive delays in obtaining ope rational vehicles time and money 
opportunities lost. 

for the smallpox 
and supervisory 
when there were 
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(41 HaeMOrrha.ic 
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ANNEX Z 
pa,e 2 

Ha-.arrh.,ic ... llpoa i. almosc invariably fatal. The pre-eruptive il1-
n .... whic.h .. y be prolonpd . i • .arked by fever. inc.ru. headache and back­
.cha. r •• tl ••• n ••• • • dusky flu.h or 5oaeti~. p. l lor of the face •• xtreme 
pro.tr.tion • • nd toaicity. There is little or no reai •• ion of fever throush­
out the illau • • In the fuhu.nning foro. h.emorrh.,lc unifut.tloa •• ppear 
on tha .ecoad or third day a~ subc.onjunctiv.l bleodina . bleed ina froa the 
MOuth or lua. , petechi •• in tbe skin , epi.taxi • • h .... turl • • and, in women, 
bleedin& fro. the vallna. Death of ten occur •• uddenl,. bet~.o the fifth and 
•• v.nth day. of illn ••• • when only a few io.i&nif i c,ol uculop.pular 
cutaD.OWl lulon. ar. preHnt. In patients who .urviv. for 8 - 10 da,. • • the 
haeoorrh'g" app.ar in the •• rly eruptive period , .nd the r •• h i, flat .nd 
doe. not proare,. beyond the vesicular s t age." 

I 
I 
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JIO.l ttMlcatiaa PfOIrMII!IIn",'ar 11M: ___ ~ 
.". ,..dDMI t.tdI ....... ma.. to' tWs ........... M 

~and::.::!:r~~-:,. .DIn .. at. 
wp ........... ,.".-- '" m.;, rwpecth ........ _ ,.. 
JtMmd and 10 repon MUwr 10 1'-1'lIIrt.nlfl warW Huh" "'_. lot", I9J9 

'\11"1).53 TlIt TIllrt«n'" 'Volld He.llh Aiwmbly. 

H.vlnl cl)nllOcred Ih, I'1IIptlrt I)f the DhfCtor·Oen,flll on tM 
prQlI1:U of ,nw.IlPO' ct1Idkarlon prOIt.tnnW. M lhe (OlInlri" 
"""'tl'Ml dlwM Is 11111 PmCnI. 

Nodnl 

n I liII,lII'CINU Is brlnl ~ towank _1_ ~cat_ 
ill ~ _""..,... ~.lqII .. ' .......... 111.: 
(l} u.. aU,,*- armpelpa .... , ........ ft'. ".. '"" 
~ 111 ___ lin _!till mdmK kid cl ," *-. _.,.IO .... ~ .... .,... Atoann.Ili8\!Ntloa •• ad 
UI I_I llIdlllln' " .. __ b tt. pknninc ...., c.s..... 
lio .. 01 ~,"I_ ~1IIf is briq ~ II)' 1M ()rpN. 
DIJIIIIIO all COUIItri" cooIQ",ed. 

I. DI ....... 'UU lhe IIrll/'lC)' oIK11lc-iin ... orkl ... 1I.Ic cDdICllJlon: 

1. L""Q the hnlt/l ,dmllll"n&I!on, of IIIu!.t cwllllm .. lIlell 
ha..., IICN ) '1 .. ltlel! Cf .... 11UII ~. 10 '""~u .11 ~1I0'" 
~ 10 MImIOIIM 'M ~I\' 1M ~ .s;n~ 
cwhia lkaf -1 CII" MIl .. &/..., _ ....u,.. ~ __ 
~ .... lU:ah sriorcc1ll cIr:xr<.., ; 

). --.un 1M o.-..r.co-.I 
III 10 __ 10,..,.. .. -'a' ,he ~ .... hWc:n 
d fllllft)CII' lor IIM.ua.-~ ~ ....... 1 halllI 

· O# . .... ltll,... k",_ , .. 
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ANtt'!.l ,. 
pI.e 1 

~rir_ i. ~ aIIo! de,.1 pi,. ~~ 
craIicallM P\'OIJiIIIIIIII ItId fot .. n.:QNI)' IeU"'at 10 
funlw Ihls..-: 

(l) 10 f'I1IOtI 10 lhe. FOI,rt_h W«14 tw~lth A_bl, "'" 
lhe "",,,," of ~"'lion PfOIIiImmn In III tOII"' r'" ---

""HAl..... TlM f---.II World IkUlI A~. 

~ .... ~ I" D.teaorrGran.!., ~ .. ".. ..... 
pcI:l crzbc:IIlM 1110,.. •• 1.: 

~ ,hal ""oc:rn~ _ bIcIt __ ifllhc IIIClllam""i . 
pwtitulut1 .. -.... 11M JIf"I/UnioM ti rok* MIl 'uNr 
...::cines; aM 

~;""ho-'''ft' . llIIIllhI,'''~.eM ilt ~~nbllllltllflOfl~n' 
P<Ob~", In Inrclllalionlal lf1lWcl . acronIin, 10 lilor ~IIOfU of Ihc 
WHO Commlttc. \IfI Inl crmltlonal Qulrflnl lno. tllnt I,.,. rh!~ 
renon It I, urllCn l 10 ,peed ""lhe ACl i,·hial nf Ih, pru~rAmll\f. 
.nd Ihat In urdtr 10 do 10 II II IIfCn...:ary 10 prrwlJe AIleqIl~ IC 
nulerilll rfiOllR'et .1Id 3d~11OI)' ~ka. 

I. .fCt1o:N.\l, .. ,.,. '1Ia! 1!Iook ~f~ .. hkfrI hall! nbt )d <kino: 
sol.loould '~I Ilwir ~Ik» ~ .. _ It~. 
1. uaasthcttoc~nn~_WlIimIIy~ Ict_~f 
• .. .". _11 .... _ -. at/> Min.."., .0 ill I. _ 1110. 
lurAt oIdM WHO ~ ""-: ~nd 

1. !UQl;UB llIe ~ ... III i':'rJ'r'I l.-thtt to I" ,..if. 
teenI" WarMI Halth "'--"t1 . 

'a 'N/ 111.111 

\\HA.lUl The fiftCINII" WOfIIJ ltea .. ", Ai<CmNJ. 

'Havilll cOl'ltldlfCll tM TqICIfI of llIe D,rtt.t'II'.("tCllfl1ll fII'I 
UlWt,o. fl1ldbl~ 

Sotiq Ih" .IM '"*"' rrDd!e ~ ... & 'fftlh WrwW 
Htahh "'......., '" IfU IOIlI; Ilw"ioio. WI hIM..., a "'~ 
... ~ propuww hill bee'!",; 

~ lbaI _na '" IfW ~ .flt lit rrat_ 
dill'i:uhin ill -...... _".... '"'*""fW'1!" -m. I .. 
~ fllnih I ..... /Mallft ~ ~ olIn"",*,. 
-=--~ ....... : 

RtUr.iq et., 11M ~ of , ___ fI .. _ I ""'" 

morb6ctiI)' ...s ~1 '" ttE ~.: I.ftU ."., npoooa 11M 
~I of lilt _~ If! rh~ Imm ifI'Il"OI1alktn of ml«Tlon. 

I. (~I",~r~p the IIr"n..., of KtI"lin. f rad!o:al iun; 

!. CU~'I~:O;ll!IlhcI ~IIOII' attl:.,dy nlallc hI ' hone (\lunule, \\h k h 
311: impl~""nll nll ~r~.H.' " "un o;"n,,,,, I,n,: 

1. v.t:u 1M he.hh ~"'lftlnjllrllilom of tbuo..: rndMlk _ nine. 
whidi /g" IICN .trudy ~ VI It> plan Ud iml\kmm' counl') .• 
... tndic.lian ClltIIf'IiJ;M .. ,'" tt~"'" polen( ''lIa.~. I" ton­
c:c:n .. itlt Ihrlr IW~; 

.. r:-vnu _rw. .... 10 60 _ k'l1NU \ot..M.I')'_ntt.t-
00. ill Q!JI ar ~ tt!llt II .... ~uI ..... _ .. lror_ 
dtRd \~ wbw. ~ .... I'OKlCBIIJ' WMnlorr .IMI 
cdd JlIII .......... 'o' "',..toIII._ b)' , ... ~t_ '0 
CIJlJIIlriorc 1ft It. mdftIIc.,.~ .. "" .......... ~u.I""'IIflI,,". 
mn ~itrw _ .. ....... a.nn: . IN 

, . "lQI./Ull " 'h,..lor:(;ncr.ol. 

f. ) 10 c_iIIlN '0 oiT>.T ,..I .. "" ...... lo:dIn ... ~I II>I..t.IIII.~ 10 11M 
c:oururin ~: 

/1># '" ". .. """,,,, It. ""'\).''''''') ao;!I'illa .nd m;II..,.l.-llI~ 
uru In 1Ih~_., .. """'-1 <!oI_kt I.., f .. ,,,,.. )Gn; 

en 10 JftPUt. _illi the 11.1 01 u,_t ... ~ thtIr 
ICOJ . ........ ....a 1_ c,;IloNlI!o ,., __ ,_ ,..., --'". 

~~.-S 
W) to nror\ PIin .. to ,I'll S;, --.dI w",W He-MOl ,....., 
- !he ~ 01, .. lIIa"C1I1_ oruv_. 

I,.". I"aJ 
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..... 'NEX • 
page 6 

WHAlI.l.1 Tirol ~I worW "-hh ~. 

HIi""'- --. .... \hi repan of I. 0inn0f'0alcnl on tilt 
-"1l<II' ~ioa ....-. ....t.kltd ill _ 1Ii_ wdI 
panaRf)h. of rnoIUlion WHA20.I3. 

Not ... that, wIIlk prove:a .. Ihc a.dDUon dfurt h DO. 
bdftt ~ ......a,o. ~ 10 ~ • -'-' t.IdI 
.,.,..... 10 both CDIIaIIk..,. MID t - CWIIIt'i.: ADd 

• .... tIM ...a ". fuI aDd .ru.. """'t* by .. 
........-:: .-ia V ~ It 10 be KWa...t. .. lor tht 
_,. ", CII)oCIrdriMra ill tt.ir tfIor1 ... 

I . ...... ~ Wt U. ... " •• .,£W_ ", --.... • 
_ "tt....;or ~ fII tht Orpnipc"'; 

1. UIOD .... thM : 

t-) CIDIaKrics """'"' ~ and DO cndkadOft ~o­
....-. aM It. IliIhnI pGMibk priorfIy 10 lhe ~ioa 
of f\JNb Ind ~110,-=~ entdiellilon; Ind 

(b) thoM counlriu .here endkatlon prOflrlmmu Ire 
~ slowb' 1n1erWf)' Ihtlr utdJc:lillon dforu; 

l . ~. 11\11' 'hoic eountrin 'foftm; Mnllllpoa 1m been 
....:Ib.IId alIouId -.~ tMir ftCICiMl ... "011 _. to as 
10 ............... k¥d of......, .. tbIir PtI~ • t_: 
... ..-n..a ~ SWa 10 P die ,.. __ le'-OII" 

....... .. 0.. tan. fII ~ -=II .. wcdnc ...., 

......,. _ tlIM 1M jIKJCi ..,. .. t--.d _ ,.,.., . ,.,.....; 
" ....-n CIIIIIINria ~ IoiIIunI ald ill IN bMllll 
..., to tnduck. ~ Iairilin UMWIOt ill the CDIlm d the 
IIabtJ ___ ...ti::aiool ~; 

6. UQWm.u ___ u to,...,.."w.r ~_: 

t.l c:omDleie,..tina oIlmIIra _ : aM 
~J t8Io inttf!\Il_ ot Ktiw: C:OO~II. ...... rot ads 
CNl ..... : 

, . ~ .. to'."_1lI ,..0.1 ... ft_ .w ..ape. 
WCIdIa to lib. ~ (aft .. Iu ~doa to • 10 _ 

tMt ~ _ "" WHO..-.c:y""""" ........... Q; ; ... 
L a-.-n""~: 

'-) 10 0IIIIIti0.I to lab • ~ ...,. to __ tile 
~ CD Oil ' .... 01 _1cdI dIon:t lad pnrrisic. 
or ~_ ff'OfII inI_donaI aM "len! ..,mcin 
with It. ~r... 01 .-= ..... , MMllpoII ...oIWion as 
qukkly II pGSIJNe: 
(b) 10 report fUnher 10 the lU«udV(l Board _rid 'M W~rld 
HaUh A-.embly, 

EIWJ..alI 1111 ~ ac.1'd, 

~ .... ca ' 1 ad .. np:n 01 .. onc....~l_lhI: 
___ ~I*OII-; 

..... tto.t. .................. '- ..... -* .. tk 
cndDdorI don, fIOl .. c:MImk --n. .... yet iIIkiIud 
~ aad lIMl ill __ c:o.ntriet ... OII-=-"" not 
,. po~. at m. J*X ->' • ____ .. lhc 

dfon)ud 
NodnI IN \mpoN.It.x 0( mote ~ IIMI prompI ~. 

6nc 04_ and ~ -m._~. 

I. II,UJUA ~ U. r.....t JoJ all __ 10 Ii ... 1M IqtwsC PQS­

IIb6I: prilJrk)' 10 I" ,,","DieM 0( flmdlilld .,... .. 110 IdIie:"C 
.... 1iOtI: 

1. ~ MIIIObIr SmCI to ,...... CIDfII, ..... wpporI 10 
1M ..... __ lndudinc ...:dnc I0Il -"*- .. 1M COI\ICaI 

01 bitMnI aiel . 

J. ~"-""widlCDdac""'to ~ 
.. .....-IIInIut' .......... --...-.-­
..... udc..~.m..;.; 

4. aaQUQTl'-'-' _ria ill pMkuW 10 lib ..,.DaJ 
mN 10 ~ ,hi' only ,~ .,.a.. III emp&o)'fId .... idI 
n~ IhI pO'ClC)I '~lIimncn .. ntablilohcd bt WHO: 

s ~ IN: DU.n..GmeraI 10 c:oIIliIIw • \ale 1ft 
-r ... to~lIM:_·""'~O( ...... 
• on. It MIl _ MIJIPOf1 JlRl"ided ......... iotIaMl-' ud 
biMMn! .......... " 1M ob,Iaiw: oIldiininti ...npw. crail,· 
calbl u qulctJr u poaIbIe: IlId 

6. aaouan!be Dinnof-Gena.l1O Rpot1 'unbcr OIl" pro­
.,.. 0( 1M -ur»- ..oicaDon I'f'OI,ftIMM 10 U. Wond 
Hakb ~ .. 10 !lie EMo:wwc IJoertL 

F';'/P6f OJ •• ' 

WKA11..W ". T"._ .. ,,... _d' w.w ...... ~. 

Havina _ " ad at. tqIGIr1 of tk Oinaor-~ .. tIIr: ___ "'="'0· ..-n-: 
~ thaI. 'WftiIc IC{J •• 'f 'M ~ ..... I'MIk 

'- tha etldicttiM -«on, _ aU ...... _ ... _ ~ 

I' 1M ~ ~ 10 -.n the WCII:Ia6 of 1M eradication 
pI'Otr1Imme: and 

R~b."'. tM need lor fllU .JId ICtlyt PIIrtidPllloq by In 
... mi;: """nlliea, 'Of the mulmum 0( c:o-onIwtlon, Iltd 'IK 
more com(NeMW prompl rtpOfI.lq 11'CI1mpro...t ~!llance . ..-
I u.m u m .... -.f lor aU ~ 10 1M .,.. "'''''''' 
,....... ,..-,. to U. """Waft 01 IIIDdI ... PI~ 10 ....... - . 
1. ~ ~ 10 Membn Suen ,. __ 1ItI 

~ to the ~ ..audllll 1M .. ."., 0( "'-'DM 

_rid biUl~ .W 10 Ir c:rdtm« cour.frift : 

1. 1l000n 

(I) I II _ ,rid !li th nde:on~ Nn1111po1l" P'tt lClll.llty Ih""" 
IIIvr", _ dk 1n4 rnobi. popuUl,!om, '0 Il rt n.thtn lheir 
pr~ !oUf'"mara. a. iftl ftl ip'iocIN. loa." roJIp in. 
IIWII4 ~ ill ";1(1'1 _ brut, IftIJ It.lCWtlelll IKfhlton; ... 
(1) .n _nn. ap:cialt)' ~ .. r,hMlllu .. ,fIIk"" 
_na. 10 co.lnuot lhu ~_ DI'OCJImna and 
IIIf' . ....... ~"' . .... u.. __ NIr*n. aN 

.... UQUUtI It.: Dinaor~ _ 

el l 10 __ 10 aa., .. ~ VtJI" 10 ..... '" It. 
-umwn co.antiM_ 0( aatlONl dom. • Mdl .at 01 
..... 1 "...Iikd I_CNJh intmo.:tllcoul and biWtlf'ill¥ ... -.n, 
.. ith 1M Clt!ttchwc (If adllC\ ' ''1I NnIIllf\O' C'fMltCllllon a' 
quic kly .~ poW"": anu 
(11 10 >epoll rur!mo' on !he p,o~'nl of!he ,on:,II,,,,, cr.nlk:l. 
!Ion prOaflln1flll to Ihe furt y_rUlh ~"'o" ul lilt P'II('II.ht 
1loII,,1 and 10 IhI TOO'C'III,_,hirll Wo,lJ "r~l.h .... ' ... n.1>1y 

1"'1 '''''' 1'No.16 

(I"So.. no. E.eaolne lkw4. 

HI""", _ . , 1;01 llot ~ of 1M I>wcwr;("-...I ..... iN" 
_11po, ~_ prOV_, 

ti l ..... __ Ihltl ..... Oftl f"OIRM .. bnnI -"" .. It. 
CfI4.catkMI dtotI III _I pIOr" of !tit _oriel aJlll, .......... rt.·. 
HI ~nn 0( _tmo :and _ .... 1 Aflb _hldl halt ","""'", 
~ In IM~IIII JmlJ1P'J' IMl~ all« 0JIl, 
Ihfft )lfcln; 

Atl ......... hal ,he f"OCInt in lhe prftp'~"'mc: In II.:i lc C":IlI. 
for ITftC' '*Cd effor.) on l he p;all of d a)oI ... , ot~ _lid 11g, ,to.. 
Pfotnlrnmll ihoIIld co .. unuc: 10 be _ nf lbe """.;'4"11 vhjrcI"'" 
0( 1M o,pJllul iooo: 

Vlt-illa .... h (OIOCItno WI I Jew ........ 00: C-,,,ft lb, .. 
~III ttOt ~loMaI propaon.oo ..,. INI _ III .re }1'1 ......, 
IJWIV'e«iod ___ ~ 10 ...,. . ... a,kd lWOIbnh: ... 
~ ... I" -..-.. o( ..... ~ Ito...-,.,.,,­

.... It"" okWIhil",. ,I I tht!. 1ft, of obCWII • __ pn:c:r 

........ 001 lhe 4rtca-. .--.1 .. _ .. _-... t.I 
III nlQ and '"'throb II ;all ~trlo. 
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A.'ffl'EX 4 
pase 8 

OJI..l» TIw ~ Board. 

Nount -tIh ~ikll_ 1M. P'OImi fllk _I!po. cndD­
tion" .... _ . 

I . "'",UM.I 

(lJ Iu dnp .,.aUt1l6t: to IhoM _Iria .. ilkll Iw. ... """ 
abk 10 compklC 1M crad.adatl d cndtmk IIB&II~ to 
.... Mil "....n .. 1M .... to ..... IMI • I" WHO .... _, ... ;-
(l) 1M u,*,*- dIM C"Ief)' CICIYMt)' ..,. ........ IlMt 
~ tllUltt ~ aMI~ ... ~ 
phI .... iu~: 

2. ~ thN .... __ .Ion ..... to. ... Iopod 

..,. !til ~IOII Md lhnJc ~ .~ I" IIisutt ;.; 
It.IIl ...... In or •• 10 Q)mpIta. ~Ioft " .... ""ria 
poHibM Iinw. 

1l1li. /P1J 106,11 

Wluu.n Th.Twnly •• ilth World Hnlth AHtrnbiy. 

III""" ~!.he Oit«lor~IICfII'."1IOft "" 1M U\\I.U. 
PO' cnHIuliotI~; 

AppndllInt ... --.. CIII:II'Iriout_ -0. 10 U. J\obII 
tnoCtia ... dfan ..,. W: ..,. __ o.Wd. ...... ~ 

........ CftduoIc --.-. Md ~ WIdI .... liIIQ; 

.. dIaru --. ... .., ~ ...... 1M ...... Mill caisu; 

~ ...,. --. a-..-, .... 1ft _ IftU d die 

CIOIMIUion ..-rc Il!IOn* -""'* pmfte'l_ w.tIoft ~ 
... n ___ thin .. pn_ ,un; 

II.nl!ln!VnL lhe,.fore, IIv MCuIl1)I 10 mI~ •• ¥try pouibk 
dl'on 10 .nwrc r.hc ~1 ~ 01 etadbllon end 10 
IIIIitotalllk ...... ,.kbadlitwd,. 

I. UQII.Ia'n all -m 10 ............. ~ 10 1M 
..... ~P ..... _ .. widrl~~_ 
_~._.IO~ ... !' tlthedItaaK 

tit tta utkII "... tiD in 1M __ " .... Ie .... codaait 
... 10 ,.....,.. ._, ........ tI .... tI_ .. __ 1.-
wtJidIlI hti bHn n.inataS; 

2. noutrn lIM Oitedor-Gencrai 10 Ci)ftl~ 10 Ii" iii 
__ .,. ~._ 10 ..... toulll,ilJ ~med III onIe., to 
, " ppotl Illd IC'Celcrllc nll lOll&l ttldiallon ,WOr1I.lo dc:lcnnlno: 
,h.o"lli In dtoPlndlnt .... I ... li(ln whclhlflfld 'l:l llon II ... t ll.I.lly 
be.n ICIl!eI'cd, Ind 10 klcm lfy l roe s(klllions' resource" bolh 
\l&I!ofII1 . nd "'''.,.lllon.l. whkh "'" ... ,.qllired lor lhe 
~I compkllon gf IDe Pl'0I'1""""; &lid 

). ' """"" .... -na IhIIt ha ...... ~ co.....-WId to 
the ......-. citlIu biIwcraIIJ 1/1' llIrwItI chi: WHO Vol.....,. 
FWMIb'feMtI P'Iwnot-. .. u.~. ~ ..... _ ... 
MIIlfOtt ... be IIftI"'IIicd to the JIfQIrI_. ~ duriI:II: 
"~,.aR'" 

,.,., IVlJ _. 14 

WHAlI.51 The TWCfIIr-ciltull Worid Hullh A.mbIy. 

Hnln.~Nd lhe DiRlCtor.(ie .... ' ·, 1'l1IOf' DfI LhI $tOW,. 
pOI. ~1oDfI Pf'OIBI'I'IIC; 

"""orw .mil .. 1lII .... IIIe ~ ...... 8dI>r.-S 
iot co...,.... _ the ~ at ~ ~ ... .urco 
~ ..... -.buol_.~ ........ ~......., 
it .. .-c-; 

eo. d _" tMt 1M prosmJ -* .... the III!I\qpIc dIoru 
and CIO,. of WIIO aIIOIIlb ..... ,~ .... CIt'r)'II\I out 1M-
.,......_ ~ con/Idcna: uaa """-'-'1 Uldocal_ ... 11 
_ ... lIe ......... ,hro.lfIout 11v-ttl. 

~ ill .... \hi, 1M ~III ~_ tI lila pr0.­

W- ..,11 lit; IN. fin. CUfIlIIk of the uadG~ 01 I 4Ix.iK 
.". _ IS • mull of tw-! w..trUt_' coopt,.11oDfI &lid 1110: 
~1Ic1"" Ilforu 01 WHO. ib MtMbl, Su.1n and .,.._ 
Inl~ioNollO"'tflWntlltllllld _lO'CfntnuuII DrpoUu\lOM; 

11.-. d"l IMI lIw __ 01 IIIe JIRtfIIWnI hal beta dr.,..... _ III prof~ 1C •• ut\o: tIIhk. _ IIftOtUUII 

-.wdl .IMI (llnCtG III-n,.to. lhroo.o.-. 1110: aMIne 01 
.. if .' _ ... _...u. ClDI'JKI aIIoooo-.- 'III' lht IopIOaI 
kai_ of IIIe caJNl ... of _Dpo. .... lhe Mil,,", ~ 
_y .. II. _ !he -..kntok .... 0. __ ~ 

.... 110M kw,.an .. 1M ouahu' and ~ of the--. 

..... _ . _ ............. Md ..... " ... .:.1~ 
of __ I .... of __ "ICIaMI_ aM _ ~ ~ 

--. '- .,..._ fl/l' ~ ud lor the -1bI& of 
0'101:l1li1_: 

1'0101"'- aho that lhe .nil') 01 lhe Itnll IlPUA ltadielnon pro­
wramrnt 1t'll0 I .. ft,.I,a.", h •• beell the r~ult often,lhy Ind 
helOie elfortl by numefOlil I:;Unlricl. Internal lonal or._niM!_ 
l ion •• ClllbllllLmcnll, 1)h)1lc:ilnllnd t\(1d WOtkm. bolll In lhe 
pe riod II, 11111" I9SOl. when fll,I!onal CI,.....,. ill" we .. develop. 
11'11 Ind ....... the pt"CrtqllllllC coNl,,1om ~t'II btllll noled 
for _lIpC,. _rei on an .. t.maI .... 1 _lot. lad .h .. the 
pnlC\uYllOft MIt .~ of .. "'1',..1-' ~ 
cndot_ amo&i&n" ~ _II motwI_ WMAII..SoI 
.. I", ..... 1M ~I_ of .. ~ I ... 1961 
-'* .. ___ ..,"" ____ WHAIU,. "'" 

~ conALkla lMl "'til caIt.IftuaJ dJort .. '-Ir-s 
.. ,.., 1M __ .... tdwro"I tndOc:ah~, 

I. COI"OUNU11:J lhe COIIftlriQ ... llIclI, _ .. 1M 1ncc .... 1On 

of IIIe . fobI;l ",""'/111' ... havt lllllde till OIIlll&lldllll 1IdUe .... 
"*" of .... dall'" _lIpo~ 'rom .. i lllill I"" borden; 

1. "" .. u IU 1Dffi.wcnu. CIIpIlWlI_ ... /a4ondwok 
-too M"'" COOII ...... 10 1M ,....-.-.1_ "' ... ......-
.......... 110 __ \00 _ I .... cIons for_1Ipoo. 

cndoI_ "1"~04 .. SlIII& 01 .... JII'*_4 ; 

1. _ I" ..... to __ ttw .,..ru.c. ...... _ of 

NtDOI..od,t)I 1ft.1 rqtOtW of 11'IC ~ _II • ".w 10 IIm'CnIIIII 
..... bIo: IN'btub 0I....up;. 110 .. IlOl 10 loti Mop 1100 ,."""" . 
IbklitLllltlon'or , .. WKIIlWf"I~1IIIon of 1M P!'OIr1mlhC 11'111 
_ n ..... ..,. conhnuill, OCI, ... c .... dtmlolotal "' ...... ,'latl('l: .nd 
1M 1:OL'1'I~1tI YKl:ioITio<o PfOl"mmfi. plrlkuillrl} for 
ncwbo," cillldrtn : 

4. DU/Itl It MlCUJoIf)I 10 IlIITIInonn snd ckK.ibe III s ITUljOr 
pubhulOft I" UPCMeACe of ....... 1110' 1'loIoclllOft IhRIIIIhO<n 
IIIe -'d, lor .. hod! puI'JI(IM: lhr lido WIotoIG lie , nlWCld of 
ltWftIofic 'AjIOII"\' ...... pnet~ _,, __ " ........ ~lao pi" 

1ft c:atf)'IoIa 0lIl1_ JIIIOIft_. luivlr\c IInI 1",1"cd "nil arc_ 
ca,. .... I .... ...-..... for ...-.... It. ............. ona.I 
Uper_ 01 .... ....-.- 01 _ 01 dw: _ ~ 
_wee .... "- U 1 ~ 01 c&arw: ~ coorouM-. ~ ... 1MdI ..... tIoubl_ ....... pro.­
.,. ..... , ... till QlCroi 01 ou. ~bk ~: 

S. uouvn .... Dincu .... Gn."'I : 
III t ...... _, .-rIatcMlliont nprtl,n. IhoM f...nher 
ICII~hlh or the OtplliDltlotl and lu MUll""" Silies that 
will be MCdtd 10 lI\IIirtII1ro ~tlpo. crad~_ Ihrouat-l 

.... -'4. WlIIdiaa ~ dwltu '" the """'IIIlIOaIl 
Hull), IlqlltllD4; 

OJ ,. _IIIt..;ocr ~ II NMardoOllmcdlodi 
.. M c:ociclal _ elf u.. ~ .., ......... 
.... dol .,..J fc.II._ of ..... ,1' IgO. pI)'!IlI 

......., ... ..-- 10 warW..Iiik • ..w- C ....... lltaiMJ 
__ lid ~ -*r)'I ud \0 CKbu -u, w-; ad 

OJ CO """""'I • rqIOI1 .. fIanIta dcft~ in 1M 
ICINf'I to It.. E.uoaItM brtl II _ of ill __ or to. 

Worid ""kit AManbIy. 
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HaVlq ~ 1M Dftaor-Oulnwl .. rrpon Oft 1M 
~l ft"Idil:aIlOil pI"O&nmme: 

1'101111, with ~Ii.lIK\lon I~I amallpoA is IIOW mui",4 10 
0(11), I lew rrmolC .111'1" 01 I sinak Q)IUIl\'Y and lhal In\.,. 
NPdCMI 0( tlNllpoJIlranuniaiorI i5 bdlC.td to ba 1mm ..... 1; 

Buri",ia INIId tlIC imporu.::e of c::omplcun, 1M -calloa 
01 _lIpol .. I" UtonCit posUWc period ot t_ 1M ot 
-.. CIIIIIII\4tag; '" ... ~ b7 ......... 1-' 
'""'" 01 npuu to ~!he ~ ,_ ~ Of_ 
IIfWf 1M .... ~ cue; 

k-..wnt 'M ftIII'd 1« tJllabonkInH .. fIdI "-, .... \loc:b 
of vano&a .inliIO 'Ib mui_ pn:cau'IKIM 10 .,.... .... .oddn. 
Ial IrdKIIoII: 

.... ppRICil!ln. tM imporiltItC 01 contlnucd lurwillanc: •• lId 
n:JHn;h to pro~ldt luMncr USUr.JI(C thl! the. ... I. no ltllimll 
01" olbl'r Mlutll rrMfVOIr of Inc ,.inu; 

Notlq tMI lhc rUlt 0( anaIl;IoA IItIfIOI'aUoM b1 pcrtOfI& 
tnwU •• by ... or ur laM 10 ~ tlIallllO'" wnpona. 
~ ha...,oc:cwnG --.!be past tllMJlllla; 

~""~ • .III~of~_bl"'~ 
.,.. mon: Ihu...- '" ~ to ~ III MftttI ......... 
u -....&.,_ by WHO at ~ Jtocb I. _ aIM r<'IIlf 
of .. WII_ Ul'1C11JQK)' CDUJd ~ nuW' ..... . 

I CIQIHOUT\JU.'" It.: tI\IQ)' mun\t'la whim hi ... mack and 
aa mil""" ,uc:b. lUoCIOI:IIoful and dc.lnmlllCd ~"on 10 era4lC1lc 
• mallpol ; 

1. 'L'CT(WDl.peel.I_ .... IUUOlions IOIIle ',counlf\Q 01 """"m! 
AJnca wtlara .1J\IUpo.l cta4Jcl,tion \11&1 ClCl'Ilflad Of! U April 
1'76 and 10 ~ 1n4la MCI ~paJ . ... 1'Iid! "".fTllpted 
_UpoA InlWfllNOOll cWl'V\I the. past yur: 

J. TM.UIU .. JOWh_ ''''. ~t_ -- .. ~ 
......... ~ 10 the ·m.,. 'W""'M_ 01 \1M fIItOIJ'-
1l1li4 ~ dwc tbqo COIItIfIUC to QIIIlntN,.~'" 10 die 
~.w 1IkIW~ c:u be 4u'I ...... 

4. UltIOIIliIJ 1M pt'OOIdum ~Ioped by lhe OInc1or-Gfncnl 
llIllIe 11M ol.,ou", of InlU'lIluollal upeM.ln II'M ",nlllclt .. n 
of cr1ldlcltloll and uu lor tile full (oopcl"lt loll 01 all (uurllrlu 
concerned In CllT)'lnl OUI 'Mse proc::cdunll, .0 thai tountr;Q 
IlIIOuahoul the WOIrd fila)' ha¥c eonficknca thai e~katlon 
tI&Io bem achirt-cd; 

j. wou ..... t aD ........ _Wft1.I coat.n\II. to c:oncSIId .,,,.tI'­'or -.IIIpoiolib iIIanIa and 10 __ , .. ()rpMat­
~ v-w lII1 __ c:IIG be~. 

6. uouun all .,.u_1U IUId IabonI.OfIU to WOJ'Ct'&k 
1\IJb' ta prtpuWIC ... itllanauonal rqUoIIJ of t.borIIO"" 
RIAIIII", MotU 01 , .. rioIa ..... nD bill. 1l1he....,. Ii"",. ""au &U 
IIboralOftn \O'I'Itd! do 1101 """"re Nth Iloc:b ot ' ·1"01& Vlf'IIJ 

10 dc:llrOf Ihel1l : 

1. u~ou III IOvernme:ntJ 10 rcslr~1 their ttquulJ lor Inlt'­
nallonal Ot,hl\calC'O of Sm.&l1pox vaRiNtion 10 "",'.Ikl\ .110. 
.... tlu" 11M prICed.,. I" QaJ'l. hliwc _lied I .mallpo.·I,,'.c:1C'd 
eowtI~ " rektcd 1ft ,he WHO WHotI» ~","~.J 
hf-t; 

.. &1OI!Uft Memba' couau- to co.II_ 10 ~M YIIOI:IIit' 

WI u. v.......".. fII ..... ,. Haith """'*_ to taw • maw. 
tuppfy 01 4 ....... naJt fII QI;:QM ( ...... to "1ICIDftIle D 
10 IfI'IIMIiII ~) 1N.1 be _bled ....... ~kt be 
,.,. ....... bk 10 Mmlber goun\nIQ iI\ U. _fit 01 utllore­
_n emcr .. nrlU; 
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•. u:.uun ItIt 0I11Idar-Gmcnl '0 obLIm "pen advice. 
throuah the Comr"""" 011 Irllcm&11ou.i s-o\~ 01 ec-. 
III\IIIGbIa Duo.a or .". othu maN. 011 quot_ luch II 
I .... '*'" 101" n:lenlion of va nole ~Irw. III tlbortlorlui 1I!d. 11 
MCUUlry. 10 mlh recommendatION Of! lhe nllmber Ind db· 
l"bullOfl 01 llOCh UObcln.lonti and CHI the. prt'ClW PfKIullons 
whiCh.tlould bllAkat to prevml ~",Ii WOCILon: 

10. uouun fvnhn' the Oireaor.(iomQ'&I to IUlCkrub • 
ibid)' of lbaorpMal_ 01, world ~ 0IIl 1M ~ 
01 ~1Cd _ ..... &ad to rrpWt Oft U. ~ 10 the 
E.waMhc ..,.. ... &0 UK 1'1lwtiWI WOtW • ...rdI AMoCmbb. 

M",,1I W. l' 

EB,UUII The EU'c:ull~c Board . 

tbvlI'il Ulmln~d Ihc r~pon o( t h ~ Dirtttor·Oclleral on tht 
\matlpo _ fndiulion pl11l"mmc . 

I'IOllnl,nohmOIl WHA..'9.S4 . 

I l.\I'II.WoU .. ~nII!" of tfI~ 1IlWI:U¥C dl'ont brill, mM!c 
~ lk Ofpa>nt_ MIS the _10ft co.RlM4 to .. wnsp 
...apo~ 11' __ 'II t!Ic: earliest .,....ble- lil .... "O _ .enf) 

...... ~mt dil. aducvelQCftt _ 

1. ~ tlie r_m.¢llChlootl 01 the. CommlUu Oft Inler ­
IIlttor\.1 S"l""ftlbncc ofCommunlClblc Ou.u.~ Ih'I.« of 
v.noI. VIM bot- ,eta.ned only by 'NItO CoIl.bot .. "II, C'"IlU 
uflCln condlllOl'll CNUIIA, mUlmum ",(tlr • 

J u~ou Mrmbr, Statel 10 (OnIiIlUC to ptO~IJt mhlmum 
pOUiblc \lIP9OfIIO the proarlmmr,.. Ih'lll tn.) k completrd 
IU lOOn :u ",",btt. 

Jllto."" 1lI. 10 

WHA..lU2 1'IIIc TlllnK1b Went HnfUl JY,w:M"'" 

H.'.I CC»Yd.crcd die Dira:tof..(;.Qeor.f, ,t'fIO" 0IIl tk 
~tlpo.o eulloal_ PI...,..,me . 

IlKOlft'(ln,liIIl. wl'l,k "".!lpg. &I ...... fCporled (loon _Iy 
• ~Insl' rountl} ,n n(Mlh·castnn Arne.. conUllulnl wnlllipo. 
1r.n'ml~ljoll In ttlll Itn ,cpracnll. ronlldn:tble dallier rOI 
.dJI~cni fOllnlriU OWilliio lIom~dlc popul'''Qn muv~mcnli ; 

Slrritlnl lilt ,mpOft.lll(c of aUlbloJh'"1 d .. 11 In laperl of 
",cwlOtlll)' mdemlC a,us.. ror rC'll c'" by In IndrpclillcfIIlltOUP 
01 uptr .... ..-cIu 10 doc:wRaN the ,""""" of \,uUpoa tuns­
...... fw .. porno;; of rwo lean 011 _e. 

,.,... til ... Illabcf;tlOfHS If'f a.nnllty rrp.!ucd .oj rewa-
.. of ... d & nna .. 1ofI«U"e- f __ I I .... ' utft . 

1'I0i1II ... 110 \tI.1 Uoc (kpalU~" .-.c:oM I~""~ ror -
\I an IUlfOrdCfa m'lCI,UIC), Ire _ )'ft ., .I IC'ut \ lIlIIac'lI 10 
f'CT"''' tile VACCIll.lhOll of 200 10 JOO mllillDlI p"-f1OIIl » envOI­
'ced III InoIUl1Oll WltA19 S4 . 

I COII()AAT\J",,"'ru .... r.halllSun. BhuIJII . 11\\11., I'Icp. t. lind 
P,k,,, ..... 1'1"1 \ma!lpo. e".0411:'11OI1 1'1 .. been te llolled dunnA 
Ihc t.N ,u month! • 

1. ~.ow.m IO"fl1!mC!l~ aDd bbonolOi1ft to CClfIh"UC 10 
coopuoll. III prepuul. lbe IftlCfUUl.lf",1 tfJI'IC' (1/ bbof'JlOnd ,cU-. IoI«h 01 .... nOLI ".lD « .,.amtM ItOM wruUpcu. 
('.110ft, ~ to ~IC tA.ll. • _dNa: ... " .. IIIe 11lCOIa __ 

da_ of rhc eo.",llft OfIIltllCmA~1 Su ... ...tb ..... .tC 
molftlC4t11c ~ cedoorscd ~ Uoc Eual&rvc loaN a ,_ 
lilt_ t.1,. "11. dlct.c t.IOCb alOd I~eflll .,e la~.CCI oal1 
It)' WUO ooU.bonllll l «atra vnll" gondillOllI cJlllInal 
tnUimvm \.lifety 
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3. ENDORSES the reca_nclations _de by the Global COlllll1uion al: ita first Neting 81 

presented by the Director-General snd set out in the annex to thJ.s resolution, including the 
need for continuing surveillance activities as recommended by the Global Commission; 

4. URGES all institutions trill 
them to WHO co llabo rating centrel 

retaining stocks of variola virus 
wi~h adequate safety facilities., 

to destroy or transfer 

Kbk Res., .Vo l . II (3rd ed.), 1.10.4 (Ilo/elf,th meeting, 17 January -1979) 

Reconnendations of the Global Connission fOl~ the 
Certification of Smallpox Eradication 

The recolI'IIIend ations made by the Gl obal COlllllluion fo r the Certification of Smallpox 
Eradication at itl first meeting. held in Ceneva frolll 4 to 7 Der;e~\ber 1978, were 81 followa: 

1. Global certification of smallpox eradication 

1.1 Countries prepal'ing for certification by internAtional e."..,.l.,sions should be encouraged 
to proceed with the tillw:ly preparatlon of the necess"ry docu~ntal:ion. 

1.2 WHO , hould proeeed with the colleetion and. review of the additional information sought 
frolll China . DelllOcti,tie ~uchea. Iraq, M.adagalcar and South Afr1<:a. The requirements for 
certification are deseribed in the CORnent. about each of these cc'untriel. Global C01llllission 
member, .hould b. kept informed of further developments . 

1.3 All 
should be 

countrlu which have not yet submitted formal dec laratie'ns of freedolll frolll smallpox 
requested to do so aa promptly .s possibl •• 

2. The II1nainghalll smallpox outbreak 

2.1 An ad hoc ;ol!llittee shobld be established to review the repc,rt of the governmental 
1nquiry 1~iS outbreak and report to the Global Commi,sion at it' next meeting . 

3. OrthopolNiru.u 

3.1 WHO should support IItudies applying the new techniques of DNA analysis to varioh. virus 
and related orthopoxviruses. 

3.2 A study group on o rthopoxviru,es ,hould be appointed by WHO. and thi' group should meet 
pariodi<:ally. 

3.3 White pock elone, (reported as derived from monkeypox virus) should be further 
characterized by polypeptide and DNA analysis and attempts ,hould be made to confirm these 
lindings in other centres •• soon as possible, under \IlIO's coordir,ation . 

3.4 The proposed epidemiological study in Zaire, a project in which WHO is cooperating . and 
which is designed to investigate the natural history of monkeypox and whitepox viruses, was 
endorsed. 

3.' Selected Member States a nd research in,titution. should be encouraged to lend their f~ll 
support to the recommendations conc~rning orthopoxviruses. 

4, R~tention of stocks of variola virus and safety in labor~tories holding them 

4.1 \IlIO Should continue its efforts t o reduce the number of laboratories retaining stocka 
of variola virus with the objective that by 1980 not moTe than four laborat ories should retatn 
5tor.ks . These laboratories should be It'HO collaborating centr es with maximWII contaimnent 
facilities . The full r;ollaboration of the national health administrations concerned i. 
needed fo r this aeeion. 
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4.2 An 
1979, to 
smallpox 

expert group to report to the Global Commission should be ~onvened by WHO during 
investiga te whether retention of 5to~k5 of variol a virus is justified after global 
eradication has been cOII'.pleted and . if it is justified, t o identify the need for and 

na ture of any research t o be conducted . 

4.3 Although national governments have the responsibility of ensuring safety in laboratorie s 
retaining vartqla virus, each such labo rator y should be visited at intervals o f no t more thin 
two year s by WHO staff and ~onsultants i n order t o evaluate its safety on the basis of WHO 
guidelines. 

4.4 ~O shou l d periodically publish the names of all l abor&torles with stoc ks of variola 
virus, indicating which laboratories are retaining virus for purely archival pur poses and 
which are conducting resea rch, and whether they meet WHO safety standards. 

S. Vaccination poli~y 

5.1 AS more than one year has elapsed since the l ast known naturally occurring cases of 
smallpox and s~l lpox eradication has already been ~ertified in ~st countries, the Global 
Commission considers that routine vaccination i. unnecessary, except in countries of, and 
adjacent t o . t he Horn of Afr ica, and in those countries awaiting cer t ification by an 
internationa l coamiu i on . The Global Cormnil5ion recognizes Chat between the present time al'd 
final certificati?n each governmen t will need t o a ssess its routine vaccination policy, 
depending on its own asse ssment of the risks and benefits. 

5.2 Si nce there is no 
certificates should not 

smallpox- infected country anywhere in 
be requi t ed for tntetnat tonal travel . 

r orld , amallpox vaccination 

5.3 In those countr iea whe r e human casea of monkeypox have been detected the incidence lind 
Cransmissibil i ty of th i s diseue are so low, even amongst unvaccinated persons, that there I . 
no justification fo r wide -scale vaccination. The complicat ions and deaths associated with 
countrywide vaccination would be expected to exceed those due to the monkeypox infec t ions. 

5. 4 All per sons entering laboratories holdi ng variola v irus stocks should he revaccinated 
every year. 
unnecessary. 

Rout ine vaccina t ion of persons who do no t enter such laboratories is 

6. Vaccine r eserves 

6.1 Provi Sion should be made by WHO fo r stor age in Geneva, New Delhi and Tor onto of II t ot a l 
of approKimately 300 million doses of sm.allpox vaccine and materials needed for emergency use. 

6.2 WHO llhould seek i nformation about the location, size and potent i al availability of 
national s t ock s of smallpox vaccine . 

7. Survei l lance after gl obal ce r tification 

7.1 To 
..... intdn 

assist count r ies In investigating r e ports of suspected cases o f smallpox WHO should 
se l ec t ed WHO col l aborating centres for e xaminat i on of laboratory s pecimen' . 

7.2 To f ur ther assist in investigating such repor t s WHO should maintain II current list of 
epidemiologi sts with knowledge of smallpox who could be available a t short notice t o assist 
where neces~ary wi th the prompt investigation of rumour s . 

7.3 WHO sh ould continue to fund and support a human monkey pox surv~illance programme, 
part icu l arly in Zaire , for at leas t five additional years (1981-198 5). 

7. 4 Ot he r African countries , especially t hose where human nonkeypox has o~curred in the 
past, .hould be encouraged to conti nue ac t ive .urveillan~e of patient s with fever and rash to 
promo t e the r ecogni tion of cases of monkeypox. Spe cimens should be obtained from sll5pected 
cases fo r laborator y investigat i on . 

7. 5 ~o should retain or r ecruit staff , located at WHO headquarters , to ensure the 
inves t1gati~n of all suspected cases of smal l pox . Add i tional staff responsibilitie s would 
include t he maintenance of vac~ine r eserves, the monitoring of safety in laborator ies 
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The responsibility for maintaini ng a reptesentative collection o f variola vi r uses for 
a r chi val purpos es .hould rest on t he ~~O collabo rating centres . 

3.2 Diagnonic 

The laboratories at the Viral Exanthems Branch, CDC , Atlanta , and the Labor ato ry of 
S~allpox Prophylaxis, Research Institute o f Virus Preparations , Moscow , should cont inue as 
the princi pal WHO centres for diagnosis of suspect human smallpox cases . 

3 . 3 Ruearch 

3.3 . 1 Vari o la virus should not be used fo r reaearch pv.rposu in laboratories which 
are not WHO collaborating cantril , and these l.tter .hou,ld, by 1980 , not exc eed four 
in nu~ber. 

However , should n.tional authorities deem variola virus neces s ary in their 
insti t u ti ons, the WHO should be notified and be assured t h at che phys ic al containment 
syst em of t he laboratory and the pers onne l safety measur'es meet the standard sahty 
requirements. However , it is urged that national author'ities and their institutiona 
follow the procedures presented in section 3 . 3.2. 

3 . 3.2 It is strongly rec~ended that all other institutions Maintai ning variola 
vi~s destroy these stocks or transfer the~ to one of true abo ve-mentioned WHO centres; 
they should be informed that the WHO centres would accep t visiting i nvestigato rs 
who wish t o work with variola if the research protoco l fell \lithin the general policy 
of WHO and there was no s ubstitute for variola for the ["esear ch in question. 

4. RecOlllllende\:!. ufety procedures pertaining to physica l cO~lstruction and adl!linistration 
of laboratociu wi t h variola virus 

4. 1 Ph sical containment 

Because , even fo r a chi val purpos e s . i t is necessary frc,~ time t o 
stock vi r uses, a ll holdi~g of var io la v irus whether or not r~search is 
be i n l abo ratories meet ing all the following requirements . 

tiMe t o handle the 
unde rtaken, should 

1 

A p lace authorited t o hold , or work - with variol a vi r uses' , incl uding inf e cting anifilaIl 
(hereinafter c a lled the laboratory) must b e constructed and ~ pera ted in such manner t o 
prevent disseaination of vari ola virus. ExperimentS involvi~lg sma llpox virlls shall be 
confined to wo rk areas in a labo r a t ory of the type designed to contain microorganiu:os that 
are extremely hatardous to man or may cause serious ep idemic dis ease. The labora t ory is 
either a separate bu ilding or it i s a controll ed area, withirl a building , \oIhich is isolated 
from al l o t her are IS of the building. Access to t he lab oratc,I"Y is IInder strict control , 
ex cluding entry o f un.uthorl ted persons. Requirements for l&bo r atories holding and working 
with variol a are: 

4 .1.1 Lmparviou$ly sealed walll, fl oors and ceilings ion which all penetrations (such 
as for air duc ts , e l e ctrical conduits , and utility pipes) are sealed to assure thl! 
phys i c al is ol ation of the \oI ork are a and t o facilitate h"usekeeping .nd space decontamination. 

4 . 1.2 If air locks are p rovided through wh ich supplies and material can be bc ough t 
into the laboratory, a syste~ for gaseous f umig ati on mus,t a lso be available t o prevent 
b r each of containment. 
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4.1.3 Contiguous clo thing change and shower rooms through '""hich personnel enter 
into and e~ it from the laboratory. 

4.1.4 Double-door autoclaves, sealed to the laboratory barrier wall, to decontaminate 
and safely remove wastes and other materials from the laboratory. 

4 .1.5 If labo ratory drains an installed, a biowaste treatlnent syltem to decontUlinate 
liquid effluents, including autoclave chacber condensates, prior to discharge. 

4.1.6 A separate ventilation sYltem which lMintains negati."e air prealurea and 
directional air flow into the laboratory, whenever diagnostic or e~perimental work 
is in progress. 

4.1 . 7 Pauage of lupply air through a prefilter and high efficiency p ar ticulate air 
(HEPA) filter before entering the labo ratory. Exhaust air s~ould be decontaminated by 
pUlage through two HEPA filters connected in uries before ,:fischarge t o the atlllOsphere. 
The HEPA filters should be pretested t o ntain 99 . !H:t of 0 . 3 micron particles. A 
post-installation test should be done to exclude accidental ,:tamage t o the filters and 
to ensure adequate lealing of filters hal been achieved . 

4 . 1.8 All primf.ry doors leading into the laboratory are al, .. ays locked ellcept for entry 
and exit to prevent entry of \,Lnauthorized penonl. ~y wind.~ws ahould also be secured 
against intruders. The laboratory director controls access 't)' the laboratory. 

4.1.9 A biohazard warning sign on aU primary doors of the ,abo ratory and a lier of 
authorized personnel post ad on tha antries. 

4.1.10 Appropriate primary safety devices (such as biologic,1ll safety cabinets and 
sealed centrifuge .buckets) t o prevent or minimize release of virus itlco the air of 
the laboratory . 

4.1.11 Proviaions for maintaining visual or voice contact ('lIiew windows intercom system) 
with col leag\,Les outaide of the laboratory. 

4.1 . 12 Appropriate design.nd operational Illeasures employed to prevent introd\,Lction of 
Insects, rodents and other pests. 

4.1 .13 A laboratory operations manual should be prepared which describes function 
and ope rati on of the l.boratory . 

4.1.14 A contin&ency plan which provides for lipecial gua r di'ng in the event of pending or 
potential thre .. t to the facility. 

4.2 Administrative cootrol 

4.2 . 1 Respon5ibility, authority and cOlDpliance 

An effective safety liystem defines clear lines of responsibility and authority . 
The day - to-day safety in the laboratory is the responsibility of the labor atory director , 
who is responsible to national he.lth authorities. It is appreciated t ha t different 
countt ies have different methods for ensuring safety. WHO should be informed of the 
safety measures adopted in each country and will be available to consult on such matte r s . 
WHO wi ll keep the appropriate national a uthorities informed of all exchanges telating 
to safety measures which they have with collaborating cent res. Laboratories will be 
requested to submit a safety report, through nation .. l authorities, at lealit yearly. 
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4.2.2 Th •• vLhorhat l_ to ,0. .... . nceive. cuillUill arid 110 .. . . rloh .iN. •• h.n b. 
i •• ved by altioDll . ut.horit.i.1 aDd 0111, t.o .rdO eeot.ree. Thl. autbori •• t loo .houl' b. 
obe l ia.d 10 "ritiq end VHO .bo"ld b. kept ioler-d of I II ,,,d! .. thorfaatioal l .. ".d . 

4.2.] 

0.1, , .... _1 ."thodu4 b, the 4inctor .h.n .tlUII' thl: hboutory aod t b ... 
p.n .. ,"Ill .... l~lcaud Oll • Ult poltad 011 _t.ril, t o thl l_oruo17. nis lilt 'hill 
bl vtd .tad _ .. c .... r)' . AlL Iud! p.1I'I1XlS milt b ... baan .. thtanorll, treiud . 
brhlad .Dd '-llbad .. j wd,. by the di rector. h ... on ua be Uded. to the Un onl, 
OQ 'IItbod..atioll of tb. dh.ctor. 

4.2.] . 1 

4.2.].2 

' rerequ isiul for I"thori.zltioo to eour the I.heratoryl 

i) Ylcdudon It Yllrl, intuvlh ",ith potll\t WHO IIPprovld vlceh. Ind 
proplr tlehniq ll ' .nd 1I •• ,ur.lnt of dltactabla Iftttbe di .. at lellt 
IVlry thra. Yllr,. Thi, i nformation mUlt b. rlcordad. 

ii) All . uth plrlona .u.t h,va been aivln I "r.itt.n copy of tha •• f.cy 
inltructionl Ind mu.t have .ilned a .tat.aant chit chly h,vI ba.n 
nld and uoder.tood. 

411 uo tovud lodduu aM 
Uloui .. ot davit ... . ud hbOUL01"J' 
aod t....lltll, rlcord.d. 

Iccident •••• •• • iGOr 0011 . l •• olvir.a plraonnll. 
a"'pport ".t __ c be nported t o the dlratto r 

4.2.].) 
{o a ,.muaot ncord. 

4.2.)." 

" .1.].' Th. plnoo.al pb,.lclao o[ lada Vgner abodd rlc.h. aotUlcadoo [or hll 
[il .. tbat chac {ndl.{lual v ork. wi t h vario la .i ru. . Th. ,h,.l~i -a .hould bl provlda4 
v i.th thl tal.pMftI 7..-blr of thl di. n~tor . 

4 . 2. 4 'pl dal.1"",atloa. 

Aetion in ca .. of "Ijor a~ddlau .1Inc! o thar "' .... s .nd .. " ill bl dltai hd i.o thl 
laboutory opaution ... anual. 

5. Padul l na and Ihi ppin& 

Dillnolt i~ .pad .. lnl Ind cultur .. ahoul d be packag.d .nd . hipp.d in acco rd'n t a vith 
n.tional ululati onl .nd tho. a of t h. International Air T .... n.port.don "Iodadon ( lATA) 
Ind Univarlll 'o.ul Union (UN). Shi pmlnt •• hould be u nt by th. _It np.ditiou • 
.lIVailabla .Ithod o f trauport t o pra • • nt 1011. Th' Ihipeant and arrival dat,UI Ihould b. 
c.ablad t o the racaivh, laboretol")' prior to .bipmtll.t o[ the .pad .. u. 
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1. SOUTH N£R1CA : 12-2) Auault 1913 ( PAHO doe __ nt r:IJ22/19 of 11 Septftlber 1913) 

Dr A.N. liet! 

Dr F. cambourNIc 

Dr £. Echazuria 

Dr J.D. Hillar 

Dr R. Wil.on 

Secrelary o[ Public 
Ituil 

He.lth, Mini.try of Health , aio de Janei ro, 
(CIIAl RlW<) 

Director , Inltitute of Bygiene and Tropi ca l Medicine, Li .bon, Portugal 

Chief , Department of DeDOgraphy and Epidemiol08Y , Hini . try of Health , 
Caraeas , Venezuela (RAPPORTEUR) 

Director, State and Community Service. Oivilion , Cent. r for Disease 
Contro l, AtLanta, USA 

Chairman, ' Connaught Laboratorie. Ltd. , Univer.i ty of To ronto , 
Willovdale . Canada 

2 . lNOONtslA: 15 - 25 Apdl 1974 (Doc~ent \;'BO/S[/74 . 68) 

eo..i,.loD "'-ber.1 

Dr N. Mel. lannatt Spleiali.t Pby.ician, Fairfield Holpital . Melbourna, AUltrali. 

Dr J.J. Dhoa Chief of oi .... lIe, Intell i,e'IKl . oil .... Inta11il'l'I(:e CaDtra. 
o.part1llnt of Health , Kanila, Philippin .. 

Dr J.S. Cill AI,htant Director. Health and EpidUlioloIY , "iniUry of Health, 

Dr S. Kuuupa t hy 

Dr J . sutianti 
Sarolo 

0, 1- Ta8aya 

0, P. Wehrle 

I.uala LUllpur , Mllaysia (RAPPORTEUR) 

Senior Relht rat', Quarant ine aDd EpldmloloJ,Y , Envl ronMn tal Public 
H .. lch Divilion, Ministry of Enviromnent, Sinaapore 

Director-General of Communicable Dl.e ••• Control (CDC) , Ministry of 
ilel1th , Jakarta, Indonesia 

Director , Depo rtment of Ent e roviruaaa , Notion41 Inl titute of Health , 
Tokyo, Japan 

Director of Paediatrics , tos Angela. County - Unive r.i t y or 
South.m C. lifornia Medical Cente r, to. Anae1e., USA 

(CKAILliAN) 

3. WEST AnICA : 23 H.srch -IS April 1976 (Docu:nen[ AFR/S:iAl,LPOX/lO) 

Coootri •• includad ara lenio . c..bia , Ghana. Cuinea Bi .. au , Ivory eoa.t , Liberia , Hali. 
Hauritania , Niser , Ni,eria . S.nesa l, Sierra Leooe . To,o and Upper Volta. 

Dr S. Ild.ya-N,aro In.pect.ur Cini ra l des Servic.a de Santi , Banlul , Clntral African 
Republic 

Dr W. l.olll8n.ae 
Karu.a 

Dr 1. Ledoyi 

Director , Divi.ion of eo..unicabla Di ••••• Cootrol , MiDi.try of 
Health , Nairobi , leoya (CHA[RMAN/PRESIDENT - ABIDJ~~) 

Chief , C.otral Board of Quarantinable Di ••• se. , Hini.t r y of Heal t h. 
HeICOW . USSR 
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Dr B. Lekie 

Dr R. Netter 

Dr M.I . D. Sharma 

Dr P. Wehrle 
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Directeur 
Zaire 

gene r al du Departement de la Sante publique, Kinshasa, 
(CHAIRMAN/PRESIDENT - BRAZZAVILLE) 

Directeur au Labo r a t oire national de la Sante. Paris . France 

Forme r Dir ector. National Institute of Communicab l e Diseases. 
New Delhi . India 

Hastings Professo r of Paediatrics , Univer si t y of 
Los Angeles , USA 

Southern California . 
(RAPPORTEUR) 

AFGHANISTAN 
and 

PAKISTAN 

22 - 29 November 1976 (Document WHO/5E/77 . 89) 

6 - 18 December 1976 (Document WHO/SE/77.90) 

Corrrnission Members: 

Dr H. Bedson Professor of Medical Microbiology , University of Bi r rr. ingham . Medica l 
Schoo l, Birmingham , U.K . 

Dr N. ~!cK. Bennett Specialist Physician and Deputy Superintendent, Fairfield Hospital, 
Melbourne , Australia 

Dr A.A . Idr is 

Dr G. Meiklejohn 

Dr N. Kumara Rai 

Dr P. N. Shrestha 

Directo r -Gener al, Epidemiology , Minis try of Health, Khartoum, Sudan 
(CHAIRNAN PAKISTAN) 

Professor of Medicine, 
USA 

Univers ity of Co l or ado Medical Center, 
(RAPPORTEUR - AFGHANISTAN & 

Director. Pl anning Department, Directorate General for COlllT.lunicallle 
Disease Con: r ol , Hinistry of Health , Jakarta , Indonesia 

Chief, Smal l pox Eradication Projec t, Department of Health Services , 
Kathmandu , Nepal (CHAIRMAN - AFGHANISTAN) 

CENTRAL AFRICA : 6 - 3d June 1977 (Document AFP'/SMALLPOX/86) 

Countries inc luded are Bur undi , Central Af ri can Republic , Chad, Congo , Equatorial Guinea , 
Gabon , Rwanda, Uni ted Republic of Camer oo n and Zaire. 

Commission Members: 

Dr P. Agbodjan 

Dr J.G . Breman 

Dr E. Coffi 

Dr F. Dekking 

Dr A. M' Baye 

Dr R. Nette r 

Dr M. Yekpe 

Chef du Service des p,randes Endemies , Direction genera l de la San te. 
Lome. , Togo 

Epidemic Intelligence Office r (Michigan Department of Public Health) , 
Center for Disease Con trol, Atlanta, USA 

Di recteur de l'Institut d'Hygiene, Ministe r e de la Sante publique , 
Abidjan , Ivory Co as t 

Labo ratorium voor de gezon<l.heidsleer, Unive r sity of Ar.1sterdam , 
Amsterdam , N@.ther1ands 

Medecin- Chef du 5ervice des grandes Endemies 
la Sante publique, Dakar , Senega l 

Directeur, Laboratoire national de . la Sante, 

et Directeur adjoint de 
( CHAIRHAN) 

Par i s , France 
(RAPPORTEUR) 

Respons able de s Services de s ~~ l adies transmi ss ibles, Hiniste re de 
1a Sante pub l ique , Co t onou , Benin 
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7. INDIA 

NEPAL 
and 

6 - 20 April 1977 (Document SEA/Smallpox/7B) 

2B March - 1 Apri l 1977 (Document SEA/Smallpox/BO) 

BHUTAN 28 March - 1 April 1977 (Document SEA/Sma llpox / SO) 

Commission Members: 

India 

Dr J. Cervenk a Chief (Epidemiology), Institute of Epidemiology and Microbiology, 
Brati s lava, Czechqslovakia 

Dr W.A . B. de Silva Deputy Director (Planning) , Ministry of Health, Colombo , Sri Lanka 

Dr F. Fenner The Australian National Univer s ity , Centre 
Environmental Studies , Canberra, Australia 

for Resource and 
(RAPPORTEuR) 

Dr H. Flamm Institute of Hygiene , Un iver s ity of Vienna, Vienna, Austria 

Lt. Gen . R.S . Hoon Director-General, Armed Fo rces Medical Services , New De lhi , India 

Dr T. Kitamura Chief, Division of Poxviruses, National Insti tute of Health, Tokyo , 
Japan 

Dr W. Koinange 
Karuga 

Dr J . Kostrzewski 

Dr H. Lundbeck 

Dr A. M. Mustaqul 
Huq 

Dr D.M. Mackay 

Dr M.F. Polak 

Dr R. Roashan 

Dr D. Sencer 

Dr U Thein Nyunt 

Dr V.M. Zhdanov 

Nepal 

Dr T. Kitamura 

Dr J . Kos trzewski 

Dr D.M. ""ackay 

Bhutan 

Director, Division 
Nairobi , Kenya 

of Communicable Disease /controL , Ministry ~f Health, 

Sec retar y, Medical Division, Polish Academy of 
Poland 

Sciences , Warsaw, 
(CHAIRl-I.AN) 

The National Bacteriological Laboratory, Stockho l m, Sweden 

Director of Hea lth Services, Dacca, Bangladesh 

Ros s Institute of Tropical Hygiene, London Schoo l of Hygiene and 
Tropical Medicine, London, U.K. 

Scientific Officer, Facu lty of t1edicine. Catholic Un iversity , Nijmegen. 
Ne therlands 

President, Foreign Relations Department, Minis try of Public Heal th. 
Kabul, Afghanistan 

Director. Center for Di sease Contro l. Atlanta , USA 

Director (Disease Control), Ministry of Health, Rangoon, Burma 

Institute of Virology, Academy of Medical Sciences, Moscow, US SR 

Chief, Division of Poxviruses , National I nsti t ute of He alth, Tokyo , 
J apan 

Secretary, Medica l Division , Po lish Academy of Sciences. Warsa ... · • 
Po land 

Ross Ins tit ute. London Schoo l of Hygiene and Tr opica l Medicine , 
London . U.K. 

Lt . Gen. R. S. Hoon Direc t or-General. Armed Forces Medical Services. New Delhi. Ind ia 
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8. ~: 21-)0 Nove_bel' 1977 (SEAJlO doctBent SEA/Scaallpox/81) 

c~ .. ion Me.btn: 

Dr S. Jat ana.eD 

Or A. laag.ui r 

Or C. Lerche 

Or H. von MaCnu. 

Dr A.M. Mu.taqul 
lIuq 

Or LF . Se tlady 

Dr H. 1. 0 . Shanu. 

Or P.M . Sh re.tha 

Or U Thein NJun t 

Director. Diviaion of Epideaiolo8Y . Mini.try of Public Health . 
h nskok . Th. Hand 

Profe .. or . Harvard University Medical Scllool . Department of Prev­
entive Medicine . Boston. USA (SECRETARY) 

Di rector. National Institute of Public Health , ~, Norvay 

Head . Department of Epidemiology , State Serum In.titute . 
Copenhagen , Denmark (RAPPORTEUR) 

Director of Health Services (Preventive) , Government of BanSladesh, 
~, Bansladeah . 

Direc tor, Epidemiology and Quarantina , Minis try of Health, Jakarta , 
lndonaa i . (CHAIRMAN) 

Elle r i t ua Medical Scientist , A-2/1 Uodel Town, New Delhi , 1ndi a 

Chief , Smallpox Eradica t ioD Project . Dep. rtment of Health Services . 
Kat hmandu . Nepa l 

Diractor. Di.ease Control, Department of Health . lanBOOa. Burma 

9. BA.."ICLADESH: 1- 14 Decembar 1977 (SEARO doc..-nt SEA/Smallpoz/84) 

Oo .. il.ion M.mber . : 

Dr A.D. Lanpu.i r 

D, C. Larche 

D, H. von Magnul 

D, A.M. MUlt.qul 
Hu, 

D, 1. F. Sethdy 

D, M.1.D. ShaMli 

D, P.lII. Shultha 

D, U Thain Nyunt 

Director , Divilion of Epidesiol08Y. Miniltry of Public Health. 
Banakok , Thailand 

V~aitina Profu.or (retired) , Harvard Uoivanity Medical School . 
Department of Preventive and Social Medic ina, Bo.ton. USA 

(ClIA IRMAN) 

Director . National Instituta of Publ ic Haa lth, 0.10, Norway 

Head , Department of Epidemiology , Stet. Serum In.titute, Copenh.3en, 
Denmark (RAPPORTEUR) 

Diractor of Health Services (Prev.ntiva ) , Gov.rnmant of Banlladaah, 
~, Banaladesh 

Diractor, Epidemiology and Quarantina . Hiniatry of Haalth. Jakarta, 
Indonnia 

Emaritul Medical Scieatist. A-2 / l. Model Town. Naw Delhi , India 

Chiaf , Sma llpox Eradicatioa Projact , Department of Haalth .S.rvicea, 
KatbQlndu , Ntpal 

Dir.ctor, Oi •••• a Control . Dep.rt .. nt of Heal t h, lanaooD, Burca 

lO. MALAWI, I«)ZAMBtQUE , TANZANIA A.'JD ZAMBIA : 6 - 29 MIrch 1978 (AFRO documant 

Commis.ion Hember s : 

Dr M. Oavi .. 

Or Z. H. Dlamin! 

Dr J. Elpmark 

Dr F. Fllnnar 

APR/SHALLPOX/87) 

Chi.f Medical Officer, Ministry of Haalth. Freetova , Siarra Leone 

Sanior Medical Officer of Health, Mini . try of Haalth. Mbabane, 
Swuiland 

Dap. rtmant of Virology, Stat. Laboratory of SiololY, 
Stockho lm, Swaden 

Thl Au. tralian National Univer li ty, Canb.rra, Au.trali, 
(RAPPORtEUR) 
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Dr J. Maeti Director of Medical Services. Ministry of Health. Botswana 

11. UGANDA: 11 - 27 October 1978 (AFRO document AFR/SMALLPOX/SS) 

Commission Members: 

Dr Abdullahi Deria 

Dr Kalisa Ruti 

Dr Y.P. Rikushin 

Director, Department of Public 
Somalia 

Health, Ministry of He al t h, Mogadishu, 
(CHAIRMAN) 

Medecin Directeur du Programme Elargi de Vaccination, Departement de 
la Sante publique, Kinshasa, Zaire (RAPPORTEUR) 

Chief, Department of Epidemiology, Pasteur Institute, Leningrad, USSR 

12. SUDAN: 15-29 November 1978 (Document WHO/SE/79 . 134) 

Commission Members: 

Dr A.M. Fergany 

Dr W. Koinange 
Karuga 

Dr C. Le rche 

Dr S. S. Marennikova 

Dr G. Meiklejohn 

Dr D. Robinson 

Adviser, Ministry of Health, Oman (CHAIRMAN) 

Chief Deputy Di rector of Medical Services, Ministry of Health, 
Nairobi, Kenya 

Director, ·National Ins titute of Public tuJalth, Oslo, Norway 
. I (vICE-CHAIRMAN) , 

Chief, Laboratory of Smallpox Prophy laxis , Research Institute of 
Virus Preparations, Moscov, USSR 

Profes sor of Med~cine. University 
USA 

of Colorado Medical Center, 
(RAPPORTEUR) 

Community Physician, Communicable Disease Surveillance Centre, 
London, U.K. 

Denver, 

Ato Yemane Tekeste Project Man3ger, Smallpox Eradication Programme, Addis Ababa, 
Ethiopia 

13. ANGOLA: 5 - 16 February 1979 (AFRO Document AFR/SMALLPOX/S9) 

Commiss i on Members: 

Dr Bichat A. 
Rodrigues 

Dr Cabral A.J. 
Rodrigues 

Dr Kalisa Ruti 

Coo rdonnateur r egional de 
Sante , Brasi lia, Brazil 

la Region du Sud-Est. t!iniste re de la 
(p r.E SIDENT) 

Directeur national pour la Medecine preventive, Secretariat de la 
Cooperation internationale. Maputo. Moza~bique 

(RAPPORTEUR) 

M€decin directeur du Programme elargi de vaccination, Kinshasa. Zai re 

14. BOTSWANA, LESQTIiO AND SWAZILAND: 5 - 23 March 1979 (AFRO Document AFR/SMALLPOX/90) 

Commission Members : 

Dr D. Chilemba Chief Medical Officer. Ministry of Health, Lilongve. Malawi 

Dr Abdullahi Deria Director, Department of Public Health, Ministry of Health. Mogadishu. 

Dr P.E.M. Fine 

Somalia 

Lecturer (University of London). Ross Institute. School of Hygiene 
and Tropical Medicine, London, U. K. 
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Chief Deputy Dir ector of Medical Se r vices , 
Nairobi, Kenya 

Ministry of Health , 
(CHAIRMAN) 

Professor of Medicine, Univers ity of Co l orado 
USA 

Medical Schoo l, 
(RAPPORTEUR) 

Denver, 

Director of Medical Services , Federal Ministry of Health, Lagos , 
Nigeria 

Director, Department of Enterovi ruses, National Institute of Health, 
Tokyo, Japan 

15 . DEMOCRATIC REPUBLIC OF YEHEN : 3 - 11 June 1979 (Document Io1HO/SEI79.140) 

Commission Members : 

Dr F. Jurji 

Dr T. Kitamura 

Dr V. Sery 

Director of Epidemiology and Quarant ine, Directorate Gene r al of 
Preventive lIedicine, l1i nistry of Health, Baghdad, Iraq 

Chief, Divis i on of Poxviruses, National 
Japan 

Institute of Health, Tokyo , 
(CHA I RMAN) 

Chief , Department of Tropical Diseases, Postgraduate School of 
Hedicine, Prague , Cl:echoslovakia 

16. YEMEN ARAB REPUBLIC: 2 -10 June 1979 (Document WHO/SE/79.139) 

Commission Members: 

Dr J . M. Aashi 

Dr T.J . Geffen 

Dr R. Netter 

Assistant Director General of Preventive Medicine , Ministry of Health, 
Riyad , Saudi Arabia (CO-CHAlRMAN) 

Senior Principal Medical Officer, Department of Health and Social 
Se~urity, London , U.K. 

Di~ector , Laboratoire national de la Sante publique, Paris , France 
(CO-CHAIRMAN) 

17. DJIBOUTI : 1-19 October 1979 (Document WHO/SEI79.147) 

Commission Members: 

Dr N. Gr asset 

Dr T. Nacef 

Dr R. Netter 

Epidemiologist, Veigy Foncenex, Douvaine, France (RAPPORTEUR) 

Directeur du Departement de Medecine preventive et sociale, 
Ministere de la Sante publique, Tunis . Tunisia 

Directeur general du Laboratoire national de la Sante, Paris, 
(CHAIRMAN) 

France 

18. ETHIOPIA : 1-19 October 1979 (Document WHO/SE/79.148) 

Commission Member s: 

Dr K. Oumbell 

Dr D. Henderson 

Head , Department of Virology, Wright-Fleming Institute of Hicro­
b iology, St. Mary ' s Hospital Medical School, London, U. K. 

(RAPPORTEUR) 

Dean and Professor of Health Services 
Hopkins University, School of Hygiene 
USA 

Administration, The Johns 
and Public Health, Baltimore, 

(RAPPORTE UR) 

Dr I. Noormahommed Deputy National Director of Preventive l'!edicine, Ministry of Health , 
Maputo, MOl:ambique 
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Dr D.A. Robinson 

Dr A. St roganov 

Epidemiologist, Communicable Di sease Surveillance Centre, London, U. K. 

Assistant Professor, Central Institute for Advan ced Medical Tra in ing, 
Communi cab l e Di sease Department, Moscow , USSR 

19. KENYA: 1 -19 Oct ober 1979 (Document WHO/SEI79.149) 

Commis sion Members: 

Dr R',N. Basu Assistant Dir ect o r General of Health 
Health Se r vices , New Delhi , India 

Services, Directorate General of 
(CHAIRMAN) 

Dr 5.5 . Marennikova Chief , Smal lpox Prophylaxis Department, Research Inst i t ut e of Virus 
Pr eparations , Moscow, USSR 

Dr J . S. foloeti 

Dr Kalis a Ruti 

Dr G. Meiklejohn 

Senior ~edica l Officer of Health, Ministry o f Health , Gabor one, 
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Repo rt t.o the Global Commission f or Certification of Smallpox 
Er adication, Socialist Republic of Viet Nam Min . of Health & WPRO 

Report of the International Commission f or the Certification of 
. Smallpox Eradication in t he Sudan 

Repor t of Consultation on the Justification for Retention and Use 
of Variola Virus in the Post Eradicat ion Era 

Report to the International Commission for the Certification of 
Smallpox Erad i cation in t he People's ·Democrat. ic Republic of Yemen 

Report of Meeting of Offi cials from Laboratories retaining Vario la 
Virus and National Control Authorit.ies Concerned 

Report t o t he Internationa l Commission 
Eradication in t he Yemen Arab Republic 

for the Certi fication of Smallpox 
Min . of Health & WHO 

Repo rt of the Internat ional Commission for the Certif ication of 
Smallpox Er ad i cation in the Yemen Arab Republic, 2-10 June 1979 

Report of t he International Commission f or the Certification of 
Smallpox Eradication in the People ' s Democratic Republic of Yemen, 
)-11 June 1979 
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WHO/SE/79.I41 

WO/SE/79.I42 
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\lBO/SE/7t.I4) 
+ Addendum 

WHO/S£/79.l" 

WHO/SE/n .145 

WHO/SEI79.146 

WHO/SE/79.147 

tlHO/SE/79.I48 

WHO/SE/79.l49 

WHO/SE/19.l.50 

WIIl/SE/7t . lSI 

"port to the Global ~ •• ion for 
Smallpox Eradicatipn in I1nya 

the Ce rtification of 
Kin. or Health 6 WHO 

Saallpox Eradication in China 

le:port to the International Coaai .. ion for the Certiric.ation of 
Sa.lllpox Eradication. Re.public of Djibouti 

Smallpox Eradicat ion in Ethiopia 

s.&llpox Eradication in So=alia 

Report of the International Commi.sion 
Smal l pox Erad ication in SoDalia 

Report of the International COIllll I .. lon 
Small pox Eradication in Djibouti 

Report of ,h. Inte rnational cOllllli .. ion 
Smallpox Eradication in Ethiopia 

bport. of the International COIISIIiuion 
Smallpox Eradication in Kenya 

r., 

for 

r., 

,., 

Min. or H.alth , ~1iO 

Hin. of Healt h , ~1tD 

Hin. or Health , ~1M) 

,h. Certification ., 
,h. Cert i t teAt i on •• 
,h. Certi fi cation .f 

,h. Certification of 

Joint Report of the International Coaa.l .. 10Ql for the CenUieation 
of Saallpox Eradication in t he COuntries of the Horn of Africa 

5cMllpoa Eradication in tbe Autono.ou. Re,ioo or Tibet in the 
People'. I,.cpubl ie of China 



        
      

 

  

  
 

   
 

   
  

   
 

    
   

   
  

   
      

   
   

   

   
   

   
  

  

   
        

   

   
      

      
   

    
    

   
   
     

   

    
   

   

   
    
   

  

   
   

    
  

      
  

   
  
   

   

          
             

   
             

   



 

  

  

 

 

  

 

   
   

 

   
   
   

  

   
    

  

     

 

   

  

   

  

   
   

        
      
      
      
      
      
      
      
      
      

        
     
       

              
              

       




