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VACCINE PRODUCTION IN THE ltiIRD WORLD: 

THE SEARCH FOR ALTERNATIVE~ 

A> Vaccir1es for tnt? Tn1rd Wor!d--Needs, 

Oooortunit1es, and Ootions 

1. The v1 tal rieed fc·r mc•re arrd better vaccir1es irr the Third World arid the 

eaually critical rreed for fresh aporoaches ir1 develc·ping, orcoducir1g, arid <listr1-

nutir1g tnese vaccir1es has beer1 widely discussed in the ir1ternatior1al ccornr11urrity ir1 

recent years. The argument was forcefuliy oresented in an important article by 

Ar1tnony fk•bDirrs and Pnyl l 1s Freemar1 ir1 the Nc•vemoer 1988 ~cienti fie Arnericar1. 

Rc•bbir1s artc:I Freernar1 began that: article with this statement: 

Glc•bal jr111111JY11zat ic•r1 orograrns soc•r1sc•red bv the Ur1ited Natiorrs have 

made astor1isnir1~ strides ir1 the developirrg world durirrg the oast 25 

years. Urrfort•Jnately tn1s raoid forward rnc•verner1t 1s in danoer C•f 

stall1r10. The loss C•f rnornerrt•Jrn wc11Jld be tragic, g1ver1 what has beerr 

ach l eved so far. !_! 

2. A sun1lar assessr1umt is offered bv the recer1tly ir11tiated Dutch ~>&~~ch-

Glc•ba1 11nr111.1r11zr1t1or1 orc•grarns srior1soreo bv tne United Nations have 

made cons1deri'lbie orc•r;iress irr trre develotiirrg world dut'l rig trre 
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last 25 years. The Expanded ~'rogra• of IMmunizatio~ <EPI> of 

WHO and UNICEF is ori•arily targetted towards children. because 

they are the main victims of infectious diseases. In Africa. 

Asia and Latin America, acute respiratory infectic•ns <such as 

the orieumoriias caused bv Streptococcus ar .. ::! Hemc•ohllu ir1fluer1:;::a) 

and dirrheal diseases (such as infections caused by rota virus. 

ShiQella. vibrio cholera ard certair1 tvpes c•f E. Coli bacterial 

ar1r1ually kill soflle eight r11illior1 childrer1 urtder the ape of five. 

These ir1fecti-:m=, ccorabiried with c•ther diseases, rie•tably r11easle::;. 

r11alaria. tetar1us, meriir1g1 tis arid typhoid fever ki 11 ar1 estimated 

14 1nillic•r1 cnildrer1 arid disable rnar1y 111ore. 

The Ir1st1tute of Meoicir1e of the Natior1al Academy c•f Scier1ce of 

the Umted States ir1 1986 ider1tified 19 oriority ir1fect1or1s fc·r 

which r1ew or vastly imoroved vaccir1es could feasibly be oroduced 

by 1336. from a scier1t i fie ocoir1t of view (see Table 51. 

However, the obstacles to the developmer1t rY•d distributior1 of the 

r1eeded vacc1 r1es are mar1y. _[hev are foremost ly ecor1urn1c ar10. 

':I/ oollt1ca!_.!:::: 

3. What has been accornollst1ed thrc••Jgn ir1terr1atior1.:\l cooceratior1 arid tne 

dedicated work of ter1s of thousar1ds of doctors, r1urses, arid other oubllc health 

wc•r1<ers or1 the grour1d througnout the Ttdrd World is truly irapress1ve. Srnal loo>c. 

a sco•Jrge of hur11ar1kir1d thrc•ughout recorded nistory, was totally eradicateo a 
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decade ago. In more recent years, mortality and MOrbidity rates have been very 

substantially reduced for six other maJor diseases--.easles, diptheria, pertussis 

<wnoooir1g c·:.rJgn>. tetanus, polio and tuberculosis. 8•.1t tnese diseases still 

cause preventable death and disability for tens of millions of oeoole, exoecially 

chile1rer1 ir1 the Third World. It is estiatati?d, for exa11ole, that measles still 

kills two million children, or if we take the corabined impact of infections and 

c:llseases 111er1tic•r1ed ir1 paragraph 2 aoove. 14 a1illion children (r1c•t to roer1tic•n tne 

marry More whc• are disabled) ir1 developing cour1tries every year. 

4. In 111ar1y ways. therefc•re. the struggle to develoo. produce. arid deliver r1ew 

vaccines in the developing countries is focused on the needs of children because 

they are tne raain victiras of tne lack of effective vaccines. That str•.1ggle rieeds 

to be oiaced ir1 the larger context of the global effort to protect the world's 

cnildrer1. which was tne subJeCt of ar1 iraoortar1t ager1da-settir1g cc•nferer1ce at 

Taaoires, Frar1ce, ir1 March 1988 orgar1ized t.y the Task Force for Child Surv1vai. 

a J01r1t ur1derta1<ir1g of five key orgar1izatior1s ir1volved ir1 this struggle <Wc.rld 

Heal th Orgar1i:at ior1, UNICEF, Uriited Natior1s Developrnerit Pro!;lramme, World Bar11<, 

arid Rockefeller Four1dat ior1). The cc1r1clusior1 C•f that cc•r1ferer1ce. erabod1ed ir1 the 

"Declarat1or1 of Tallo1res", 1.1rged ail those cor1cerr1ee1--r1atior1al 9overr1mer1ts. 

mult 1 later1al develc1p111er1t ager1cies. the UN, r1or1-goverr1mer1tal orgar11 zat l•:•ns. and 

or1vate arid volur1tary groups--to "accelerate progress to achieve ur11versal child

ho•:•d 1mrn•.m1zat11:m by 1990" arid to "assure the develoor11er1t of r1ew vaccir1es aria 

tecnr1oiogy arid tne1r appl icat1or1 ••• 1r1 cJevelopir1g cour1tr1es. "~/ <The text of 

tn1s Declaration is given in Aop~nd1>< 1.) 

5. Nc•t or1ly is there a r.eed to ir1crease oroc1uctior1 arid distributior1 of 
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eKist1ng vaccines. in many cases iMorovemerits in t..'e vaccines thetaselves are 

urgently required, a suOJect that is furt~er discussed oelow. And of CQIJrse 

there are still 111ar1y diseases for which effective vaccines have yet to oe 

developed. although it appears that we are on the threshold of breakthroughs in 

se'leral i r1star1ces. 

6. The s1t1Jatior1 is sm:imed uo by the table arid figures wnich fc·llc.w. The 

first is a highly reflr1ed list of JUSt ter1 oriorities divided irrtc• twc• 

categories. North arid S·::outh. However, it should be nc•ted that at least three of 

the •fic•rtherr1" priorities are also relevar1t tc• meetir1g health care r.eeas irr the 

Soutn. ur1<1erscc·rir1g the ~looal nature c•f the struggle to develop. prcoduce. arid 

dei iver r1ew arid imorc.ved vaccines. 

Table 1 

Pr1or1ties for New Vaccirie DeveloOMent 

Hepatitis B 

Resoiratory svr1cyt ial virus 

Hernoph i l us l rrfl uer1zae b 

lr1fluP.r1za A arid f.c 

Herpesvirus varicellae 

South 

Streotococcus prieumoniae 

Pl asr1md i mn soo. 

Rotav1rus 

Salmor1ella tvohi 

Sn1gel la spo. 

Sc.urce: Ker1r1etn S. Warrer1. "New Scier1tific Ooport•Jriities arid Old 

Obstacles ir1 Vaccir1e Developrner1t," Proceedrnos of the Natior1al 

Acadernv q_f Sc1er1ces, USA.s... December 1986 <Vol. 83>. oo. 9c05-9277. 

as quoted ir1 New amt Improved Vaccir1es," Eciotecnr•olooy arrd Deveioo

~n.~mt ~or11tor_, <Arnsterdarn: Deoartrnerrt of lr1terr1at1or1al Relatior1s 
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ano ~·ubl ic lnternat ional Law. Uni versi tv of Amsterdam. Seotemter 

1989 (No. 1). 

7. Ar1c•ther Nay of aoproacnir1g the Slt..iation. focused ir1 this instance c•T1 the 

health care needs of children, is reflected in Figures 1, ~. and 3 from the TasK 

Force fc•r Child Survival. These figUt"'eS include both vaccir1es already used arid 

l'tlCtre arid rac•re widely available in develc•Pir1g countries, such as measles. ool io. 

and mumos as well as those in various stages of develoDR1ent such as malaria. 

8. Orie of the truly remarkable exercises in ~lobal problem-solving is the 

already merit 1•:•r1ed Exparided PrograWlle on IMmunziatior1 <H•I> uradertaker1 bv the 

Wc•rld Health Organization ir1 collaboration with UNICEF. A recent reoort by the 

EPI Global Advisory Grouo sums up both what has beer1 ac:cc•molisned arid wnat r1eeds 

st 1 l l to be dc•r1e. 

lr1unur11zatior1 services wr-iict1 were virtually r1cmexister1t in 

developir1r;i cour1tries ir1 1'374 raow cover half the ch1ldrer1 c•f the 

wc•rio witn a dc•se of measles vaccirae (ger1erally bv eariv ir1 their 

second year of life) and cover 60~ of children reachin9 their 

first birthday with a tnird dose of oolio or DPT vaccir1es arid 

over 60" with BCG vaccir1e. As a cor1seo•Jer1ce, the EPl r1ow 

orever1ts over 1. 9 r11i 11 icm deaths from measles. whoocnr1g couqr-1 

arid r1eor1atal tetar1us arid sor11e 240,000 cases of poliornyel1t1s 

i r1 deve loo i ng co1Jr1t r-i es each year. 

Vet the daily tragedy erf vaccrne-oreveritable death arid d~sc.b1lity 



Sourc~: 

Figure 1 

CHILDHOOD VACCINES IN 
ROUTINE GLOBAL USE IN YEAR 2000 

• Measles 
• Polio** 
•DPT 
•Mumps 
• Rubella 
• Rotavirus 
• Hepatitis B 
• Hepatitis A 
• Hemophilus influenzae 
• Pneumococcus 

** Excluded if eradication goals met 

The Task Force for Child Survival, Protectin the World's Children1 An A enda for the Os (Report 
cf the March 10-12, 1988, Talloires Conference , Atlanta1 Carter Center, Emory University, 

°' 



Figure 2 

OTHER CHILDHOOD VACCINES IN YEAR 2000 
AVAILABLE TO COUNTRIES IN NEED 

• BCG 

• Meningococcus 

• Yellow Fever 

• Japanese Encephalitis B 

• Typhoid 

• Shigella 

• Cholera 

• Leprosy 

Source: 'Ille Task Force for Child Survival, Protecti the World's Children1 An A end.a for the 1 Os (Report 
of the March 10-12, 1988, Talloires Conference , Atlanta1 Carter Center, Emory University, 

......, 



Figure J 

POSSIBLE NEW VACCINES IN YEAR 2000 

• Malaria 

• Herpes ~ and 2 

• Shistosomiasis 

• Dengue 

• RSV (Respiratory Syncytial Virus) 

• Streptococcus (Group B) 

Source: TI"le Task Force for Child Survival, Protecti the World's Children1 An A end.a for the 1 Os (Report 
of the March 10-12, 1988, Talloires Conference , Atlanta& Carter Center, Emory University, 

co 
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continues. Eacil year. nearly t~ree •illion children die. over 

2~.0~ are paralysed and SOiie 1~,000 are blindE..:! from these 

diseases. Ima:unization levels need to be raised further. ai111ir1i:i 

to reach levels of at least 80~ for all children of the world 

by 1990 and of at least 90~ by the year 2000. in tne context 

of comorehensive Maternal artCI child health services. This will 

reouire cc•r1tir1ued effort. particularly ir1 i•orc•v1r1g the 111ar1age

r11er1t of i111munizat ion services. 

Immur1izat1c•r1 schedules rieed to be simole. effective arid eo1demio

logical ly appt-opriate. Screening for the rieed for immunization 

should coecur with every cor1tact with the health services. arid all 

ur1immur1i2ed women artd children should either be ir1u1mr11zed at that 

cor1tact or referred for irnrnur1izatic•r1. Screemr1g bv hosoital staff 

and other health workers who orovide curative services is esoec1ally 

r1eeaed arid reoreser1ts a steo toward rn.:•re ger1eral 11"1tegrat ion of 

c•Jrat i ve with orevent l ve care. '' 

9. The currer1t status of these efforts arid wnat re111a1r1s to be achieved is 

ir1dicated ir1 Tables 2, 3, arid 4. It is clear frorn tnese r11Jrnbers that. r1r:-tw1 th

star1dir1g what has beer1 accooolisned. m1Jcn rernal1"1s tc• be dor1e. Arid t'"lese taoles. 

of course. reflect the situatior1 ir1 the si>< rnaJor diseases r11er1tior1ed aoove. 

There are mar1v others that r.eed also to be addressed ir1 tne V!:?ars anead. 

10. Ar1other oicture of this situatior1 is orovided irr Table s. which iaer1tifies 

arrd rarrks 1'3 diseases ir1 terrns of their irnoact or1 ir1far1t rnortality. 
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iable 2 

Protection of Young Dlildren and Pregnant WOiien in Developing 
~ountr1es Through 1 .. unisaticrn for Six Ma1or Diseases 

As of l>eceilber 1'388 

~l 
~..u-·-.•·ci;_ 

....... -.1.91111 
tel,.._d ... 

dlar-
Cllllun. .._ ..... l ~ •f a..• ,........._ 

ww-• 
r9u. n1 • f;.~11 9CD DIT Ill ..... 1-

I I 1· I I I 

l. boll•(•) u.,. 2S 72 n ... u sa 
2. ~,.<•> S.lS 31 H •1 a SS n 
s. lla•rl• Cll.c > 4.se • )1 21 21 24 17 

4. ---~Cb> 4.U ... 1'1 • • • 1 

s. lrull(ll) 4.07 4S .. S1 .. SS u 

•• MlattaaP.> 4.03 49 72 u u S) 27 

1. ..... _Cb> 2.U u 11 u 97 "' 42 

I. ltlalapla Cll.c) 1 ... 5' 27 .. 0 u 1 

•• lal~a llepubllc ef lr .. (b) l.• JJ x 14 14 JS u ... IPlalll,.tllaaC'lo.c) l.U ,. n n n .. 49 

u. Ylet. ._Cll> l.11 .. u 01 JS .. 
u. ~(b) l.70 a 1::.. 11 11 .. u 
u. 11aall...s(b) l.44 "' •1 .. 41 )4 )I 

14. !UlteF°', l.41 .. 34 71 70 so 
u. Zaln(ll) l.n .u "' 

,. )I )I 2S 
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17. ..._<11> 1.17 70 u n 1J u 24 
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H. •tt .. llepubllc •f fma•l•°'·•> l.07 73 .. 11 " .. "' 20. l.,..lla of EorM(b) 0.95 74 IS " 13 IS 

21. 
,..._, ... , 

O.M JS 41 21 21 22 12 

u. lla•rl•Cb.•) 0.90 71 " .. .. :SI 

u. eoi...1aC11> o.u 11 IO sa 12 SI I 

2'. lllr-Cb> o.es 19 11 7• 19 19 33 

H. ua_, .. a.,c> O.JS 1• 11 7S es .. 
fowl :is-ula• 70.13 71 13 sa ,. •• SS 
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01-hl ~ W.14 .. .. 01 ,, JS 

~_9.tes: See rrext oaqe 
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Notes for Table 2 

l Developing countries ranked by numbe~s of surviving infants 

<a> 1988 coverage data 

<b> 1987 coverage oat a 

(c) 1986 coverage data 

(d) 1985 coverage data 

(s) Survey data 

*J Children uo to 60 months of age 

No ir1for111atior1 available 

The six maJor diseases and tne vaccir1es are tuberculc•sis <BCG>. diotheria. 
pertussis (whooping chough>, tetanus <DPT>, polio, and measles. The figures in 
Roman numerals refer to the dosage arid sequence <second or third;. when more 
than orie dose is required to achieve effective immunisation. 

Source: Adapted frcrn World Health Orgar1ization. Expar1ded Proorarnrne 011 
Iramunization: Progres~ ar~ Evaluation Report <Forty-Second World Healtn 
Assembly, Provisic•r1al Ag~r1da !tern 18.2. A4~/10. 6 March 198~>. 



Iable .3 

Prevention of Death Tnrouon Immunization for Four 
Ma1or Diseases in Developino Countries 

<As of December 1988> 

<a> (b) (C) 

Prever1ted 
r1ecmatal 

tetanus deaths 

(d) <e> (f) <g> <h> 
Pl"evented Preve1·1ted Prever1ted Preverited Praver1ted 

Surviving 
infants 

oertussis oertussis measles measles poliomyelitis 
Newborr1s casws d~aths ca~es deaths ca111 

5 largest developing 
ountries as listed 
n Table 1 77,176 

ther develooing 
ountries teMcluding 
nina> 

otal for aevelc•o
ng countries 

otes: 

21,464 

98,640 

70.633 

19,558 

90, 191 

< ir1 tnc•usar1d~) 

274 28.357 

51 6,594 

325 34,950 

a) Based on 1987 estirnated oc•oulatior1 arid cr~1de birth rates. 

325 .30,80.3 910 195 

75 B.54E. 25G 45 

400 39 • .349 1. 174 ~39 

b) Based on est irnated r1urnber of r1ewborr1!r- arid ir1far1t rnortal i ty rate. 
c> Based on mortality estimates frorn surveys or reoc•rts, a vaccir1e efficacv c•f 0.95 e.rid irnrnurncatic•r1 coverage 

reported a~ of December 1988. Countries without data were arbitrarily placed in one of three neonatal tetanus 
mortality classes: 5, 10, c•r 15 per tho~1sar1d live births. 

d> Based on an esti111ated incidence of 80" of r1ewbc•rr1s in the abser1ce c•f an ir11rnur11zatic•r1 prc.grarnrne, a vaccine 
efficacy of 0. 8 for three dc•ses, arid irnrnuni zat ic•r1 cc•verage repc•rted as of Oecernber 1988. 

e> Based on mortality estimates of one-third of Measles deaths, a vaccine efficacy of 0.0 for three doses and 
imM1.mi zat ion coverage reoc•rted as C•f Oecernber 1988. 

f} Based c•n an incidence estirnation C•f 100" survivir1g r1ewbc•rr1s ir1 at.;;;er1ce c•f ar1 ir11rnur1izat1on prc1grarnrne, a vaccine 
efficacy of 0. 95 and i1nm~mi zat ion coverage reoc•rted as of Decernber 1908. 

g> Based on arbitrary case fatali-;;y rates rar1gir1g frorn ;:~to 4~, a vaccir1e efficacy C•f 0.95 arid irnrnur1izatior1 
coverage reoorted as c•f Dece111oer 1988 • 

. ri> Based on an estifliat~d incider1ce of 5 per 1,12\IZ\0 r1ewoc•rr1s ir1 the abser1ce c•f an irnrnurtizatior1 prc•grarnrne, a vaccir1e 
efficacy of 0.95 and irnrnunizat1on coverage reoorted as of Decernoer 1988. 

;ource: Adapted frc•m World Heal th Organuat ic•n. E><par1ded Prpgrarnrne or1 Irnrnuni ut ipr11 Prc~areH tr1d Eytl uat ion 
Report <Forty-Second World Health Assembly, Provisional Agenda Item 18.2, A42/10, G March 1989>. 

.... 
I\) 
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Mortality arid Morbi~Ft"'.:•rn Fc•ur Ma1c•r Oueases 1n pevelopir1~-!!)~ 

tAs of December 1988) 

Deaths from Deaths Deaths Curnulative Polio- Curnuhtive 
r1eor1atal frC•IR frc•111 Tc•tal percer1tage c•f myelitis percer1tage 
tetar1us < ll M.~asles <2> oertussis<3> deaths total deatn1. CHH(4) Of CHIS 

( 1r1 thousar1ds> ~ ir1 thoysar1d&) ! 

5 developing countries 
s listed in Table 1 590 1. 263 402 2,256 79 159 75 

ther developing countries 
=xclud1ng China> 164 330 121 615 21 53 25 

~tal for developing 
: 0untr1es 754 1. 593 523 2~871 100 212 100 

c•tes: 

sing the iMmun1zation coverage data frorn Table 1. the following assumotions nave been rnade: 

i> ~eonatal tetanus: Based on survey data or, 1n the aosence of survey data, extrapolated frorn countries with 
similar sc•cioeconomic cor1d it i c•ns. 

2> Measles: It is assumed that the vaccine efficacy 1s 95' and tnat all unirnmunized cniloren will contract measles. 
Coverage is ~ssuroed to be "zero" in countries for which oata are not available. 

3> i:•ertussis: It is assumed t.. the vaccir1e efficacy is 80~ arid that 80~ of ur1irnrn•.mu:ed cnildrer1 will coritract 
ertussis. Coverage is assumed to be "zero" in countries for which data are not available. 

4> Polioriwelltis: In view of the narrow lin1its of variatior1 C•f res1.1lts c•f pc•liornyelitis surveys, arid ir1 the •bsenc• 
of an 111\Murii:::atic•r1 orc•grarnrne. a fixed ir1c1der1ce rate of 5 cases oer tnous.1r1d r1ewbc•rr1s is used, A vacc1r1e efficacy 
of 95X is assumed. Coverage is assumed to be "zero" in countries for which data are not availaole. 

~: Ada~ted fro11\ W•:irld Health Orgar1i:::ati1:m. ;><0Ar1deg r..•rc•crarnme or1 irnrn-.mizatior11 ~JU:!SS arid Evalyatior1 
Report, <Forty-Second Wc•rld Heal th Asseh\bly, Provisional Ager1da I tern 18. a, A42/ 10, 6 March 1989>. 

.... 
I..> 
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lable S 

Diseases in Developing Countries Ranked by Total Disease Burden 

Disease 

Streptococcus pneumoniae 
Hepatitis B virus 
PlaSllOdiwa spp. 
Sal.llonella typhi 
Escherichia coli 
Rotavirus 
Shiqella spp. 
Streptococcus Group A 
Mycobacteriua leprae 
(Escherichia coli) 
(Rotavirus) --
Hemophilus inf luenzae type b 
Vibrio cholera 
Respiratory syncytial virus 
Parainfluenza virus 
Neisseria meningitidis 
Rabies virus 
Dengue virus 
Yellow fever virus 
Hepatitis A virus 
Japanese encephalitis virus 

Total Disease Burden Value 
(IME units)a 

6,612,2~1 

2,394,256 
2,111,795 
1,308,121 

978,248 
925,042 
828,068 
811,477 
657,349 

(550,248)b 
(488,542)b 
471,336 
229,217 
183,326 
145,954 

68,252 
67,821 
34,365 
32,887 
30,229 
18,075 

a1nfant mortality equivalence units. 
bvalues represent the anticipated disease burden from certain diar
rheal pathogens if a plausible increase in oral rehydration therapy is 
assumed . 

Sou!:£!t: Nat ior1al Acaderny of Scierices, Qise<!~es of lr11Q..~J£~_!,!1 Develooir10 
Co~_r~ri~ (Vc•l. II of N~!!'L~-~-!!1,g_JJ_~,10..Qm~!'.!!_: C._?tabi1snir10 Prior1t1es.> 
Washir19tor1: Natiomd Acaoemy Press, 1906. 
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11. NotwithsLanding the large numbers of preventable deaths and cases of 

disease as reflected in Table 4, so much orogress has been achieved thoruph this 

kir1d of coordinated global attack that r1ew gc•als are being set. Perhaos the most 

sipr1i ficant rece."lt develo011er1t is the actior1 taker1 by the Fc•rty-F1rst Wc•rld 

Health Assembly ir1 coa11ittir1g Wt'O tc• the i;ilc•bal eraciicatior1 c•f µoliomyelitis bv 

the year 2000.~/ 

1 ~ ..... Arid the H•I missior1 is likely tc• be enlarged by the ir1clusior1 of other 

w1desoread and oreventable diseases such as Hepdt1t1s B. a h1ghiy infectious 

disease which affects er.tire populatioY1s ir1 hlar1y deveiooir1g c•:•ur1tries arid is 

trar1smitted orrn1arily ir1 the first five years c•f life. The lnterr1atior1al TasK 

Fc·rce or1 Hepatitis £< Iwnur1izatior1 seeks to ir1tec;irate hepatitis £< vaccine, the 

cost of which has beer1 reduced substar1tially ir1 recer1t years, ir1tc• EPI lY1 the 

r.ext five to ten years.~/ 

13. Thus it is clear that there are cornoellinq ur1r.iet r1eeds ir1 hur11ar1 health, 

especially ir1 the Third World. arid that at least sor11e of tt"1ese r1~eds cars be r11et 

ir1 substarstial measure thrc•ugh c•.::oooeration arid ccu::.rd1nated effc•rt witnir1 t!ie 

ir1terr1atior1al cor11m•JY1ity. Or1ce the syster11s for cieliverir1g the vaccines tc• er:tire 

populatiorss arid r11orntoriY1g the effect1veness of ir11wJr1izatior1 are ir1 place--as 

they are irr rit0re arid r11ore Third W•:•rld cc•1Jrrtr1es arid as they have oeeY1 for some 

years ir1 rnc•st ir1dustrialised countries--the critical issues revolve arouY1d t~1e 

availability, effectiveY1ess. arid cost of vaccirres. 1-tere r11aJor problems exist b•Jt 

there al so appear to be ways of overcorni rig t nern. 

14. Fror11 the poir1t of view eof meetirrg he-'lth rreeds irr tt;e Triird t.Jr:0rld, orc·babl~t 

the rnost sigriificar1t category of prc•Dler11s 1dates tc• tne so-called "orphan 

vaccir1es". That is, those vaccirses that have r1t.:• s19r1ificar1t r11arket 11"'1 the 

ir1dustrialised co•Jr1tries. Most t.:•f the caoacity for developing ·r1e"' vaccirres. 
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iMoroving tnem, anci tnen oroducing thet1 in large quantities is concentrated in 

the industrialised world and is, inevitably, concentrated on vaccines for 

diseases that are widesoread in that world. Robbir1s arid Freeman sum uo the 

s1tuat1on in these words: 

(Al waiting strategy will certainly not make available vaccines 

that have rieo market ir1 the ir1dustrial world. As thir19s star.a 

r1ow. several ir11p•:•rtar1t vaccir1es that are sc1er1t i fical ly feasible, 

accordir19 to the (U.S. Nat ior1al Academy C•f Sc1er1ces'] lr1st i tute 

of Medicine, are likely to be neglected bv commercial firms for 

lack of a market ir1 the iridustrialized r1at ioris. S•Jch vaccir1es 

ir1clude ones aqair1st snigellc•sis. leprc•sy arid infectic•r1s caused 

by Streotococcus or1eur.1ar11ae <ir1 ir1far1ts> arid er1terot•:O><iger11c E 

coli <E. coli tha·t oroduce intestinal toxir1s). The same may 

be true for ir11oroved vers11.:ms of the vacc1r1es for measles, ool 10. 

chc•lera, tyot'1C•id. Jaoar1ese er1ceohalitis arid yellow fever. 

Thus raarket forces militate agair1st tr-1e oroduct ior1 of cri ticaliy 

r1eeded vaccines for the Third World, and even the vaccines tnat 

have a char1ce of beir1g oroduced are for the 111s:•st part •Jr1l ikely 

tc• be affordable any tir11e soc•r1, 1f ever. In some cases the Ei=•I 

may have to consider buying potentially inferior oroducts <sucn 

as the plasr11a-based vaccine for hepatitis D iristead of a ger1etically 

er19ir1eered or1e) because they are the least costly. Ever, that O:•Pt ior1 

is riot always ooer1: r11ar1•Jfacturers ~lhc• have er11olc•yeo relatively le·~' 
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cost tect-nologies to make vaccines may remove tneir less expensive 

oroducts frOlll the market wher1 they ir1troouce versior1s l'llade with 

a more advanced techr.ology.ZI 

15. A similar conclusior1 is reached by the Dutch ~iotechr1c•looy and Development 

l'k•ni tor: 

Commercial vaccir1e developraer1t is guided bv the demar1d ir1 

industrialised cc1ur1tries, ..U-1ere or1ori ties di ff er from thc·se 1r1 

develooir1g cc•ur1tries ••• As a result a kir1d of vacuuht does exist 

for thc•se diseases that hardly •:,1ccur ll"• the Nc•rtt1, b•it are very 

damarp rig for the South. 

To ootair1 the large vc•lume c·f ir1exoer1sive vaccir1es rieeded fc•r 

the Expar.cted Program or1 Ir1mmr11zat1Cm. the aoM1r1istrators had to 

aooly a "waitir1g strategy". This means t!'lat tr1e\' waited tc• buy 

vacc1r1e.> •Jr1t1l triese nad beer. solo ir1 the oevelooed wc·rld f·:.r 

rnar1y years. The manuf act 1_1rers t!l•JS had lc•riq s1 nee recouoed 

their research arid developmer1t cr::•sts arid cc••Jlc cor1sie1er sell ir1g 

their product at close to tn~ cost of prc·d•Jctio"f1 ••• Several 

cor11rnerc1al producers. r101'1ever, are exoected to leave this rriar~et 

arid use their caoac1ties fc•r r11c•re profitable products.~/ 

16. While the situat1or1 is disco1Jragir1g. it is certall"rly riot w1tho•Jt t1c0oe. Arid 

there are i111portar1t possibilities for develop1r1g arid prc•ducir1g tne "orpharr 

vaccir1es" that wi 11 riot get develooed tnrc•uqh the rnarlt.et fc•rces c,f the 
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industrialised countries. Robbins ~·nd Freeraan outline four· aoproache~, each of 

which has advantages and disadvantages. 

17. The first involves raisinq m<:•r.ey thrc•ugh tne UN svste• to buy vaccines at 

prices close to their market or1ce. In other words. these or1ces would incluoe 

develo0111ent costs and profits. The hooe is that the prori1ise of a new, lucrative 

111arket WC•uld erieoura~e the oharwaceutical iridustry, which is prirdari ly based ir1 

tne ~ridustr1alised cc•ur1tr1es. to make the needed ir1vestmer1t ir1 develoocmmt. 

18. For this apprc•ach tc• oe successful. ir1terr1at1c•r1al collabc•rative ir11tiat1ves 

like the E:xoanded Proqrar1m~ c•r1 lmr1mr1izat ior1 wc••Jld have tc• predict well ir1tc• tne 

future the nuMber of doses that would be ourchased. On the negative side. 

ager.cies tnat are already ir1vc•lved ir1 large-scale vaccir1e procuremer1t for use ir1 

developir19 cour1tr1es like UNICEF arid the Par1 Arder1car1 Health Orgar1izatior1 <...tlicn 

is the reg1or1al office fc•r tne Aroericas of WHO> wc•uld r1eed to cc•mr.tit tnemselves 

to buyir1g g1ver1 ouar1t it ies C•f vaccines at tc•o or1ces fc·r a lor1g oer1cod of tu11e. 

It is by r10 J11ear1s clear that they would be aole tc• make this cor11r11itri1er1t. 

19. A seccmd C•Pticor. outl 1r1ed by Rc•bbir1s arid Freemar1 w•:••Jld be fc·r tl"1e UN system 

tc- create ar1 ir1terr1at1or1al inst1t•Jte of some kind tc• develoo arid mar1ufacture its 

owr1 vaccir1es. Suen ar1 ir1st1tute wouia. 1r1 effect, oyoass existirrg r11a,10r 

comr11erc1al rnar1ufacturers of vacc1r.es. R·::obbir1s arid Freemar1 cc•rnmerrt or1 botr-, the 

poter1tial arid the problems associated with this apor0::oacti: 

If the institute were eQu1poed with advar1ced techr1c•logy arid staffed 

by the fi riest eoider111olog i sts. molecular oioleog is ts. ferr11er1tat ic•r1 

er1g1r1eers and other profess1or1als from arc•urrd the world. it r111ght 

well proCl•Jce raoid res•Ji ts. 

Such ar1 ir1stit•Jte could pursue r1ew techr1oloq1es that are oar-
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ticularly aoprooriate to Third World public health needs without 

nav1ng to earn rapid orofits. For exaMple, workers Might be 

able to insert genes for ar1tigens from different bacteria and 

viruses into a single carrier or~anisM--such as the vaccinia 

virus that once corrstituteo the sinalloc•x vaccir.e. C•r the baccillus 

Clar.1ette-Buerir1 (BCG>. which is used as tne vaccir.e aga1r1st 

tuberculc•sis--tc• oroduce a s1r1ole vaccir1e caoa~le of el icitir1g 

ir1u1mr11ty to a wide ran9e c•f 1T1fectior1s. The ir1stitute staff m1gnt 

alsc· be able tc• advar1ce tne develc•DrtleT1t of statlle cc•cktails. c·r 

Mixtin·es, of ;:mti9ens that would lW'd•Jr1ize a1JiHr1st several diseases 

at tr.2 same time. thereby improvir1g the ability of the developir1g 

countries to provide complete coverage for their childre~. 

As tlie UN's healtn proqrar11s e>eoar1d. tne po::•ssHnlity tr.at the 

orgar1izat1or1 could operate such ar1 ir1stitute Hierease,s. but tne 

aisae1var1taqes of the sc•lutior1 are as tar1g1ole as its aopeal. The 

creat 1or1 c•f sucn a cer1ter would be bc•th c•:.st l y arrd t rn1e-cc•r1S•Jr1u rig. 
. . . 91 

arrd tne oc•l1t1cs of ir1tE.'r1at1c1r1a1 coc1oerat1c•r1 are br•Jtal. -

20. The unoortarice of vaccir1e developrner1t arid production, corieluoe Robbins arid 

Freerilari regardirig this aoorc•acn. "1s t•X• cr1 t ical tc• tt1e heal th vf ttie world to 

re!y at tne start or1 an interr1at1c•r1al center alor1e." 

21. The third aporc•ach wo;Jld 1T1vc•lve estat>l ist1ir1g ceveloomerit arid orc1C!1Jct IOY• 

uriits 1r1 Third world cour1tr1es. esoec1ally those w1tn large pc•p•Jlatic•ns arid 

S•Jfflcierit scieritific arid ind•Jstr1al 1r1frastrucutre tc• rna.,.e this aoorc•acn 
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possible. This aoproach is in fact being pursued bv the Pan American Health 

Organization. with St'JDC•rt from the Rockefeller Foundatic•n. in Latin America, 

wnere two regic•nal vaccirie centres--in Mex ice• arid Brazi 1--have beer1 pro

posed.10/ 

22. Robbir1s anc Freemar1 c•utlir1e scome c•f the orc•IJlerns with tt1is alternative: 

A maJor roadblc•ck ••• 1s the fact that the Worid Ecar1k ar.o other 

aqerieies tnat might orc•vide lc•ar1s tc• establish s•Jcn ur1i ts are 

ir1creas1r1giy cc•r1cerr1ed with r11eet ir1g bar1ker' s star1dards <seeir1g 

a gc•ctO returr1 or1 ar1 ir1vestmer1t) wiler1 tnev fi r1arice riew 

ir1dustrial er.terorises. The aeveloomer1t arid orcoductior1 vf 

vacciries to Meet the health r1eects of the Third Wc•rld is ur1likely 

to turn a orof1t. 

Ever. if fir1ancir1g car1 be C•Dtained. tne full beriefits c•f tr.is 

aooreoacn will take years to realize. It "'i li tal-'.e t ir11e for ar1y 

ir1st1t•Jte to oroauce a product. time for tt·1e ir1stitut!: to 

aadress the rar1i;te of r1eeds ir1 its re~ic•r1 arid r11C•re tir11e stlil •Jr1t1l 

a rietwor1< of s•Jch ir1stitutes car. riteet all tne vaccir1atic•r1 r1eeds 

J.J I 

of e•·er~1 reg1or1 1r1 the develc•oir1g worlo. 

23. This. 1r1 fact. nas be;m the e>eper1er1ce with the PAHO ir1itiative ir1 Latir1 

Ar11er1ca. For two years sir·.ce tne cor11oletir.:.r. ~f the ir1itial feasibility study 1r. 

October 1987. the effort to irnolernent tn1s sche1ne has beer1 fc•cused or1 b•Jildir1Q 

the aoprooriate coal it ior1s C•f s•Jooort arid expertise ir1 tne twc• cc••Jntr1es wnere 
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the vaccine production centres would be established and exploring sources of 

start-uo financing. Nonetheless, Robbins and Freeman cor.cluae that: 

lhe idea is norietheless worth trying as as a long-term strategy ••• 

If the ceriters [in Latin Ar11er1ca) are successful in derttc•nstrating 

that otherwise corttoetitive nations can coooerate to solve a regional 

heal th prc•biera. ir1terr.at ior.al aid orQarn zat ior1s 111ay aeciae tc• 

he lo establish similar cer.ters ir1 Africa arid Asia. 

24. The fourth approach set forth Dy Rc·bbi r1s artd Free111ar1 is the or.e i .,., which 

tney are themselves most actively ir1volved. The see it as "a raoid arid short-

tenas strategy for obtaining tangible results before the er~ of this century." It 

would ir1vc•lve the UN svstern, as ir1 the first alterr1ative, raisir1g MC•riey ·;o pay 

r11ar1ufacturers. However, with this appr•:•ach, the f•Jl"tOS would be earrttarked 

soecifically for the developmer1t c•f "orohar1 vaccir1es" tnat were critically 

ir.1portar1t ir1 meC?tir1g Third World health r1eeds. The public !:ectc•r ir1stitutes and 

private compar1ies tnat develop these vaccines wc•uld tner1 seel the1n to E?I or 

otner ir1terr1atior1al arid re91c•r1al oroc•Jreraer1t orograr11111es at c•r r1ear tt1e cost •jf 

prod•Jctic•r1--i.e., with r10 develoomer,t costs added or1. 

The advar1ta9e C•f this aooroacn c•ver thP first alterriative oescr1bed above, 

according to fk•bbir1s arid Freernar1. is that ider1tifiable <arid bv implication, 

r11ar1ageat1ie> ar11our1ts of 111or1ev wc·uld have to be raised for each vacc1r1e. The EPI 

arid other ir1ternatior1al aqer1cies would ther1 receive a lc•r1g-term cornrnitrner1t for 

supply of vacc1r1e at a low orice. lr1deed. this CobJective is already berng 

achieved, at least ir1 sOl'11e 111eas1Jre, bv PAHO thrc•ugh its Regior1al Vaccine 

Procurer.ier1t Prograrnr.ie for vaccrnes that have already beer1 develooed arid widely 
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ad•inistered in industrialised countries. Thus. in 1985. PAHO was able to 

orovide a vial of ten doses of Pollo vaccir.e for US S.25. which Means a or1ce per 

dose of S.025. Similarly. measles vaccine was S.16 per dose arid IM=•T vaccir1e 

'S.021 for a ter.-dose vial. By 1989 the starrdard i:·AHOJEl='I orice for tne DPT 

ten-dose vaccine was st i 11 only US s. 0427. Arid the Prccuremer1t Prc•ararruwe had 

contracted with orie of its supolier~ for one-c1osa9e Measles vaccirie at $.30 per 

dose.12/ 

26. But there is also a substaritial problem with this fc.iJrth alterriative. as 

Rc·bb1r.s and Frertan nc•te. it would ir1vc•lve. certair1ly ir1 the sho:•rt term. sQeri<ling 

most C•f the mor.ey raised for vaccir1e develc•o111eY1t c•utside the Third World ir1 tne 

iridustr·1al ised cour1tr1es "where m•:•st mar1•Jfacturers w1 th 9ood track. recc•ros ir1 

trar1slatir1g labc•ratory discoveries ir1 a full-scale orc•ductior1 caoacity are 

currer1t l y located. " 14/ 

27. Rc•bDins arid Freernar1 may well be right tnat tr.is is "a r1ecessary cc•r1cess1c•n 

r.ow. tc• er.sure speedy. cor1sister1t arid h1gn-auality vaccir1e or•:.duct1c1r1." But it 

also entails a hign price for tne aoility c•f the Third Wc•rld to meet its c+m 

nealth care rieeds ir1 the future. lr1aeec1, J1Jd9ir1g freira trre exoerience with the 

PAHO/EPI Procuremer1t Proarar11r11e ir1 Latir1 America, somethiYrq more perverse may well 

napper1. 

28. Wni le the PAHO oroqrar11rne has ir1deed r11ade oc•ssible a very substarrt ial 

exoans1or1 of u1u11•Jr11zat1or1 oro9rarM11es ir1 Lat1r1 Arr1er1car1 CC••.mtr1es by orc0v1c:ir1g 

vacc1r1es at low cost, or1e cor1seouer.ce has been tne atroonyirrg c0 f what l im1 teo 

fac1llt1es there were 1r1 sa-veral Lat1r1 Ar11er1car1 co•Jr1tr1es fc,.,... orc0oucll"1g their owri 

vacc1r1es. Orie after ar1c•ther, these facilities have stc•oped f•mctlor1ir1g, unaole 

to cor11oete in orice and ur1aole to Mair1ta1r1 the critical star1dards of ouality 
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control. This 10eans that While more lives of mothers arid children are bein~ 

saved in Latin A111er1ca. Latin Allerican countries are becc•ing still fl10re 

deoendent on outside sources to meet their most essEntial health care r.eeds. 

2'i. Robbir1s and FreeMan. it 111ust ~ emohasised, recogrnse this hazard and uroe 

that. over the lor1g term, a co~rted effort be made "to trar1sfer 11mc:h c•f the 

resulting technc•logy to the oevelooing cc•untries so that they can buiid on any 

techr.olc•gy they have already acau1red arid r11ake their c ... r. vaccir1es. "!:ii And 

while there is certainly merit ir1 their favored aooroach, as there are sc•r11e 

advar1tages tc• the c•ther three C•ot1or1s they C••Jtlirie, there is also yet ar1c1ther 

oossibi_lity that seeks to draw uoon critical elerner1ts ir1 all of tr1e di fferer1t 

aporoaches outlir.ed by Robbir.s arid Freer11ar1 but ir1 a differer1t cc•r1fig1Jratior1 that 

at least c•ffers the possibility of avoidir1q c•r r11ir1ir11isir1g sor11e of the disadvar.

tages ir1 each of these ootic•r.s. That alterr1ative is C•1.1tl1ned ir1 the re111air1der of 

t r1 is reoc•rt. 
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l.o A New Aoproacn to Vaccine Proc!l!ctio-:i 

in tne Third World 

Need for a Nett Aporoach 

30. The orogress of the Expanded i:•rogrart1111e or1 lri1mur1ization over the oast decade 

ari<l a half in working toward its goal c•f orc•vi<tir1g iritr1mr1isatior1 fc•r all children 

c•f tne world fc•r the six ir1fect ious diseases rioted aoc•ve der11onstrates wnat car1 be 

achieved through roeanir19ful and effective u1terr1atic0r1al coooerat1or1. That ser1se 

tnat some really sigr1i ficar1t human welfare goals car. actually be ac-comolished 

within a given tir11e frame, not siNoiy oromuigated as slogans. is crucial to 

laur.cning a new phase c•f coordir1ated effc•rt ir1 tryir1g tc•, literally, wipe off the 

face C•f the Earth at least sorite of tne age-ola scourges C•f d1 sease arid hur1ger. 

31. fc·r all that has Deen acccoraoli shed. much 111c•re still needs to be dc•r1e. The 

relatively easier (but still assuredly difficult) tasks have already bee·r1 •Jr.aer

taker1--i.e •• irnrnur1izatior1 esgai.·.:.t diseases for which effective vaccines already 

existed. The particular focus of the r1ew a1Joroach c•utl u1ed here is or1 the 

so-called "orohar1 vaccir1es". For it is part of Third World reality that large 

ooou lat 1or1s lY• develooi rig cour1t ri es are st i) 1 suf ferir1g 1' rc•r11 reg i or1a l i y 

s1gr1ificar1t oiseases that should be arner1aole to orevent1or1 with new c•r more 

effective vaccir1es. P1ar1y of these a1seases are ur1cor1mtc.-n H• the ir1d1.1str1allsed 

cour1tries where rnoderr1 vacc1r1e developrner1t is cer1tered. Others are rc•utinely 

treated medically 1r1 the North. aY1 alternative wh1cr. is ofter1 either 1moract1cal 

or riot cost effective iT• the South. 

32. As the feasibility study C•Y• vaccine pr0Ci1..1ct1c•n arid develc•o111er1t fc•r the PaT1 

Amer1car1 Health Ori;iariizatic•r1 r1otes, tt11s r1E'" +; ohase ir1 cc•r1trc•l l ir1q w1desoreaa 
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1nfectioui oiseases in the Third World builds on two "revoluticmsu. Tne first is 

in the d1~hvery of vaccir1es to those who need the• throuc;ih the Exoarided ~·rc0graM11e 

on Immunization globally and regionally art<i throuqh the work of ir1ternatlc•nal 

agencies like UNICEF. The other "revc•lutior1" concerns vaccir1e desiqr1, develc•o

reer1t, arid production based c•n advances in ger1etic er1gir1eering arid blc•tecnr.ology. 

The PAHO feasibility stuay sums uo the u11oact c•f these twc• "revolutlc•r1s• 1r1 the 

fol low1r1g wc•rds: 

lr1 rec1mt years the r1ew tecnr1c•lc•gies nave r.1ade it peossible tc• 

orc•auce ur1oreceaer1ted r1ur11bers c•f r"n~W arid 1111oroveo vaccir1es. 

Bv selectir1g vaccir1e canaidates feor develoorner1t arid proouct1ori 

wtnch car1 fit intc• the ex1st1r1g 11tm1ur11zat1or1 orograr1m1es. 

additic•nal diseases car1 oe cc•r1trol led at r111ni111al increases 

in cost of delivery.151 

33. ihe r1ew aoproacn c•utlir1ed here strives to caoture arid bulcJ uoc-r1 tr1ese two 

revoiut1ons lY• the r1ext ohase of disease erad1cat11.:m i"f1 tr1e Ttnrd t.-leorld. lt 

comoir1es elemer1ts of the four ootieons o•Jtlir1ed ir1 tne preceding sectior1 c·f this 

reoc•rt, orawir19 or1 their stl"er1gths wtti le r111r111111sir1g tr1e1r l 1mi tat ic.-r1s. 

Ob 1ect i Yfil!. 

34. Orie maJOr obJective of this aoproach seelf.s to cc•r1trol ar10 eradicate disease 

11"1 the Third World through the develoomer1t. orod1Jct1or1, arid d1str1but1or1 c·f r1ew 

arid irnproveo vaccir1es. particularly for diseases that are w1desoread i"f1 

deveioo1r19 co1Jr1tr1es arid with whict·1 there is little or''" ccmcer"f1 ir1 the 

ir101Jstr1al1sed world--i.e •• the so-called "oror1ar1 vacc1r1es." 1h:i tvoes c.f 
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diseases for whictl new or greatly improved vaccines are needed ir1 the Tnird World 

are listed in Table 6, which is based on the 1986 stuay of the Institute of 

Medicine of the U.S. National Acade111v of Sciences. For Most. although r1•:•t all. 

t,.f these diseases there is very li111ited deMarid ir1 iridustrialised cc•untries, and 

•uch of that demand is generated bv oersor1s from tne industrialised c•:•ur1tries 

traveiing in the Third World. 

35. The U.S. National AcadeMy of Scier.ces has develooed a listinq of some E"0 

candidates for accelerated vaccir1e devei·:·oment. wh1cn wc••Jlel oroviae or•::otect ic•r1 

against tne diseases ider1t1fied ir1 the precedir1g table. Ker1r1eth Warrer1 ha~ 

identified some of the scientific orobleMs 1nvolvea, as weli as the outlook for 

progress in oevelooir1g arid deoloyir1q car1didate vaccir1es ir1 Aooer1oix 2. This 

listing is given 1n Table 7. 

36. This r1ew aoproach snc•uld also er1cornoass vaccir1es which are r1c•t r1c•w "oronar1 11 

but May become so in time. In other words, the diseases which these vaccines 

seek to orever1t are r.ow of cc•ricern ir1 the ir1dustrial iseo co•Jntr1es. but as 

efforts at eraciicat1or1 grow ir1 effectiver1ess. rnay become of mucn iess cor1cerr1 to 

the 1r1dustr1al1sed cour1tries ever1 while tnev c 0: 0r1tinue to pc•se S 1Jbstar1tial risks 

to hurnar1 health ll"1 aevelooir1g co•Jr1tries. Of cc•urse. ll"1 the oest of all ooss1ble 

worlds. total global eradicatior1. as H1 the cas~ C•f srnal loc•><. el irnir1ates tne r1eeo 

for ar(V further vacc1r1atior1 ir1 North or So•Jtl":. But there still may be sc0me 

"secor1d" or "third ger1eratior1" orohar1 vaccir1es that wi 11 cease to be of rnaJor 

ir1terest to the 1r1cJ•Jstr1al1sed cour1tr1es b•Jt stiil cor1m1ar1d atterit1or1 H1 the Third 

World. The ir11tiatives described here shc••Jld riot preclude ta1or1Q uo the further 

oeveic•orner1t arid product1or1 of such vacciries. 

3·1. The secor1d rnaJor ObJect1ve of this aoproach 1s to eriharice Third Wt.:•rla 

capacity for develooing arid prod~cirig riew vaccines. While several of tne 
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Table 6 
Diseases for Which New or Improved Vaccines 

are Needed in the Third World 

-· --- ......... . CAID,_ -·· '&· 
...en WMCAm ---°"9" ...... r...lhod;. n.aaaaao ,..., ............ (1UOO"J ... _._ ....... .... .. ...... ~ ........ GUDOJm s-11 

C!Zl ....... ~ ......... ......... ......... eplgtotuil -.am ... .... _ .............. ,,....., .,.., ........ . 

lllpMllllA ......... s.aouoa S-1 .... ..... .......... (M,,OOGI . ............ s... ...... A: UllQ.lllO ........ .... a.-ilc dnholis CllD,,IJlllll 
•GrlUI' .. ""' ....... ---

~ tn.q:flll!lt. OJWD ~ 
.apt .. tncningM (1)1111r) ftrMtcnl ... -- -- ·- . ·--·-............. l.-r t,IOOJIOO None 
~ (t.ooat --·---- . .. ··--- ···-·-
#lflMM ~ 110.000 s.-

:::c:r- os.000-1 ~ 
cpWawiiat --·. . ... 

~ ~wtlick. ........... JU00.000 ~ -- : ('25.000., --- -
llemo~n Mll.wta(wich ....... IS0.000.000 Moder--.,..,._ 

~.mar~ (1.)00.000"J CtrMltrlJ - . ... 
Wib Alwap-:..1 ....... lh ».GOD Sm.ti -.. ............ llultill mcm .. 

- . . -. ·--- -·· . -
111:1p1r__, ....,..ac.d mpJratoty ,s.000.000 G<cet 
~ w~..--.. (Ui0.000"1 ... ........ - ·- ·- .. . 
llDCMM Dllntlea..W,.edan • 14UOO.OOO ~ 

cm.oocn ..... ~ . ,,,,_,_ 
1'tPl'Dld ,_,'""" JD.000.000 $tll.ll 

:::.... ~-lrllcr.UNI ............. ()ltJIWJ ~ 

... - . ... --.... 
' 
Dien'-.~ JS0.000.000 "°"' '*1ftil ........... ~ --· . . .. . ··-.... .. .... .............. JJIOOJIOO Smll 

... A ~ ...... ........ Udftlr ...... 
"5UW) . 

-.....,, 
I, .. .......... ~ 100.-.000 SnlilltD ,,... ..... .... ......... '°" t•uao.oooi ll!Odlf ... ......... ........ _ -... . .. -- -..... a. .... ~ .. ,,._ Smll 

; 
.,..,.. ....... ......... (11>,GOO") ~ 

·- ···-· -·· . 
'Molw few\ ...... 9'.000 hll .... ..... ............... ....., ........... 

*T'Diseases for which children account for roughly half of the deaths or more. 
The number of cases and dcath:3 are er.timated. 

Source: Na.tional Academy of Sciencen, Inntitute of Medicine, New '/accine Development: 
Establishing Priorities, Washineton: National Academy Pres:3, 1986, aG 
presented by Anthony Robbin::; and Phvllis J.'rccman, "Ob:;ta.cles to,.,Devclopint; 
tr,.,..,..-inoc in +nn 'T'hi ... ~ 1r1,...,..1~ "~rionlif"i,.. ,...,.,,..;,.,." ,,,.,,,,,...,ho ... 10R,. 
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'!able 7 

Candidates for Accele:rated Vaccine Development: Diseases 
of Importance in Developing Countries 

lacl•erlcl1ia coli 
(•t•rot•la;;k) 

!'-'flail•• iwfla..,.ae type b 

•patlth A draa 

•patltl• a viru• 

Japan.•• ...cepbaliti• 
wlroa 

llel••eria aeninaitidia 

faraiaflueosa 
vlruH• 

labiu Yiru• 

Att-te4 lhe wector viru• 
c-taiaiaa aese for br-•lly 
croes-reactia& protectiYe 
aatia-

A c....,iaati- of purifie4 
col-i&ati- factor aatia.,.. 
a_. poaaibly otber aatqena 

C...tically -aia .. red 
atteaaated etraia. 

C...jaaat.:d polyaaccbaride 

Pol,.....tide recambinant 
vacciae produced in yeaat 

Polypeptide produced by 
rec....,iaant DNA tecbnoloay 

Iaactivated virus produced in 
cell culture 

Araadillo-derived !!.,, hpru 

Conjugated capaul•r poly
aaccharide•. Croup& A.C.T. 
•ad VllS 

Tri•alcnt. •ubunit vaccine 
(vhicb .... , contain 
foaion proteina) 

Pla.....Si1111 falcipar1111. 
9J1ltMtic or recoabiaant 
aporosoite antigen 
preparation 

,..ltiwalent aynthetic or 
rec...t.inant aporo&oit• 
••tiaen preparation 
(!: falciparua. !: ~. 
!'..: owah. !'.,. !!!!.!.!i!!l 

Vero cell derive.I vaccine 

Glycoprotein produced 
by rDllA technology 
in ..... 1ian cell• 

Attenuated live wector viru• 
contaiaing gene for protective 
glycoprotein antigen 

Taqet r..,..lati-a 

Iaf-ta oa4 cloildr- ia ... aaic 
areaa: trawelerc to ... aaic are .. 

Saaceptibln of all aa-• 
r-tiae for preacbool 
cbildren 

Sa11eeptiblH of all aa-: 
r-tiae for pre11ebool 
cbildr .. 

Are .. vitb bigb periloatal 
iafecti-: all illfaat• at 
bird• (if r-aible). Otber 
areas: all iafaata. aimul
t....oua vith otber v11eciaatioaa. 
at earlie•t po••illle aa• 

Cbildraa in epid.-ic aad 
..s .. ic are••: forei1• wi•itor• 
to apid .. ic rqi-

1 .... a~ropbylactic: all 
childrea in ...s .. ic are••· 
1 .... ao-tberapeutic: all 
recently infected peraoaa 

Inf ant•. l to 6 ..,.t ... 

Inf ant• 

All infaata at rjllk. 
ailitary paraonael. 
trawelera 

All iafanta at riak. 
ailitary peraonnel. 
traveler• 

Peraona at high riak. 
plu• poat-cspoaure 
prophylai• 

Per•on• at high riak. 
plua poat-eapoaure 
prophylesl• 

lirth cohort in are•• of 
high riak 



Table 7 (continued.) 

...,iraHry 
~i•l ,,1 ....... 

Shiaall• app. 

Screprococc•• A 

Streptococcaa p.........,iae 
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Polypepti•H prool..., .. l>J 
nc_.U..at DM techaolaar 

Att.,...t .. aalE .,.,.,., 
!: crphi atraiD Tflla 

Ar-tic -iDo aci• 
........... t atraiaa of 
!: tnhi 

Prol>abl7 pl ... i• ... iated oater 
......... proteia iawaaioa ••t•r
.U...t (there are a ... 11 ........ r 
of pr-idq opti- ~iq 
iawaatiaacioa co ••te ... iaa .... c 
approac:ll) 

Sracbecic M proceia •aa ... t 
(co:clac!iaa porcioaa croaa
reactiaa v~th ...... a cia ... ) 

Coajaa•t .. pol7aaccharide•. 
polJYaleat 

C.aeticallJ defiaecl li•e 
.. t•at Y. cholerac 
(A-I• o;-A-1-) vith re•pect 
to toaia •ubunit •JDthe•i• 

lnacrivared enti1en• 

Attenaatecl Ii.re vhua prMucecl 
in cell cultul"c 

lafaaca at earli .. c ..,.alt.le ... 

lafaata at .. rti .. c ..,.alt.le •• 

lafaat• at earliaat ..,..it.le .. o 
(preferably vith oral polio wocciae) 

lafaaca ac .. r11 .. c ..,..it.lo •o 
(proferabl7 viU1 oral polio YOCCiae) 

laf aaca ac earlieac .... •il>le •• 
(proferabl7 vich oral polio YOCCIDe) 

ChiHroa: ,...... .. ulra ac ri*: 
tr.,,.lor• from ._l...-4 
cODDtrioa co ......U aroaa 

ChiHroa: ,...... .. ulu at ri*: 
tr.,,.l•r• from ._l...-4 
cODDcrioa to ... eaic aroaa 

lafaata at l>irth or oarlioat 
poaail»le ••: eU.r17 for 
epid .. ic atraiaa 

Childrea. < 3-4 yra 

Iafanta 

Chil•rea. •••• ( 2 rr• 

Childrea. ••P· < 2 yra 

8 C.lcalatioaa of beaafita are c ... ucted aaa ... ina deli•err at •1•• c-i•t ... t vith acloedalea 
of yacci .. tiona rec_...sad t.7 the llorld Haahh Oraanir.ation bpanded Proar•• oa 1-ni&atiOD 
c ... Chapcer• 6 and 7). 

Source: National Acadeilly of Sciences, Dlseazes of Importance in Developing 
Countries (Vol. II of New Vaccine Development: Establishing Priorities), 
Washington: National Academy Press, 1986. 
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aooroacnes cnscussed in the orececsing sect ion of the reoort recognise the 

ultimate i•oortance of this obJective, the new aporoach outlined here •akes it 

one of the orimary ObJect1ves from the beginning. 

38. Whtie ir1ternat1or1al coooerat1or1 thrc•ugh the shar1r1g eof kn<...,ledge and 

exoerieriee 1s absc•lutely esseritial to 1111air1tair1ir1q. arid indeed accelerating. 

orogress in the erad1cat1on of w1oesoread arid oebilitating 01seases, ar~ self

sufficieriey H• vaccine e1eveloomer1t arid proe1uctior1 is ar1 111oractical gc•al. ever1 

for the iargest cour1tr1es. virt•Jal iv tc0tal e1eoerider1ce C•T• outsioe sources fc-r 

virtually all 11aJor vaccir.es is ar1 urihealttey cc0riciit1c•r1. It is all the rnc•re 

unhealthy Hhen the caoacitv for oeveloo1ng arid orc~uc1ng riew vaccines is neaviiy 

concer1trated ir1 CC•ur1tries that have little or r10 direct ir1terest ir1 scee of the 

1111Ust Nlelesoread diseases H• those cc••Jr1tries wt.icn are so aeoerie1er1t or1 c••Jtsiae 

nelo. Some SllJ"1ificar1tly greater measure of cc·llective self-reliariee H• vaccir.e 

developfllEmt and productior1 is thus a cr1t1cal COMOC•rier1t eof ariy COMoreher.sive 

strategy for r.c•r1trol arid erad1cat iC•T• c·f er1dernic diseases 1r1 the Third World ard 

should riot be cor1fused w1 tn sel f-s1.1fftc1ersey. wh1ct"1 1s ar1 •Jr1feas1bie gc.ai. 

C)roar1i sat l eor1a l Structure 

39. Irs oursuit C•f these two:· OOJectives. 1t 1s prooc•sed that twc• closely llr1ked 

ent1t1es be created: 

a> Tne Cor1sul tat i ve Grouo for lr1terr1atlor1al Vaccir1e Research <CGJVR>. 

wn1cn would seek to st 11111Jiate arid cc":orair1ate research arid oevelo0Ner1t 

OT• r1ew arid imoroved vaccines fc·r diseases of r.iaJor 1111portar1ce 

in the Third worla. 

b) A truly trar1sr1at 1c•nal er1teror1se fc•r vaccir1e pr0d•Jctior1 arid 

distr1butieor1 kr1c.wn as tne Ir1terr1atior1al Vaccir1e Cc0rol)ratior1 <IVC>. 
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3'3. These two erit:.ties would need to be closely linked since CGIVR would, in 

effect. be the R&D arm for IVC. More concretely. CGIVR would coon:llnate the 

cc .... issioninq of R&D work on soecific vaccines. witn the researcn institute 

actually doir1g the wc:•rk directly conr.ected with IVC. This connection is vital as 

the develo0111er1t process 1110ves out of the laoc•ratory ir1tc• oi lot olant orc.auctior1, 

testing arid clinical trials. arid ultu.1atel:v. scalirsg •Jo fc·r fi.1il ccor.t111ercial 

prcod•Jctic•rs. The structure arid furoetiorss of each of these twc• erstities is 

described ir. the oaragraohs foi ic01rnr1g. 

Cor1sultative Grouo or1 Ir1terr1atic•r1al Vaccir.e Researcn <CGIVR> 

40. The CGIVR would seek to draw o~ skills. kr~ottled9e, and exoerier.ce world

wide ir1 research arid develc•omer1t of vacciries fc•r diseases that are widesoread, if 

r~·t ersdennc. in the Third World. The basic MCodel would be the Consuitat1ve Grouo 

orr Ir1terr.at1or1al Aqric•Jlt•Jral Researcn, which has dc•ne so Much to still•Jlate and 

co-:.rd1r.ate rese-arch or1 a~ricultural oroblersts of or1ority cor.cerr1 to develc•oirsg 

cour1t r i es • 

.. 1. The Cor1sultat1ve Gr•.:O•JO ors lr1terr1at1or1al Aor1c1Jltural i<esearcn ShC••Jld be 

regarded as O:•nly trse r.to:•St ~er.erai kHsd O:•f r1K•del fo:•r CGI\JR. There are sur.starrt ial 

di ffererrees ir1 the problems beirq addressed bv CGIAR arid those that would be tne 

cor1cerr1 of CGIVR. Ir. fasn1or11r1r;i CGIVR, d•Je rer;iard shc•uld be r;i1ver1 to res~or1s1ble 

crit1cisrsts c•f CGIAR. arid ar1 effc•rt Made tc• learr1 fror11 the CGIAR experiersce. 

42. CGIVR wo•Jid 1 rr effect f•Jrsct 1.:•r1 as tne RAD arra of the lr1terr1at 1or1al Vaccine 

Coroorat1or1. It would seek to r11001llse f•Jr1ds from tne ir1terr1atior1al deveiop111er1t 

cc·mr11ur1i ty, coord ir1ate R&D ass1 or1r11er1ts or1 soec1 fl c vacc1 ries. arid 1110Y11 tor tt'se 

results. It would r11airrtairs close 11r1ks w1tn IVC. help1r1g to arrarige for t1. ... c;tir1g 

arid cl ir11cal trials of rrew or 1111oroved vaccJries wn1ch would be prod•Jced tnrougn 
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pilot olant facilities maintained bv IVC. 

43. In order to assure close covrcination between CGIAR and IVC. the Managing 

Director of IVC would be a 11e11ber of CGIVR. CGIVR. or institutions associated 

with it. would license the techr.oiogy they nao oevelooe'l for nett or iMoroved 

vaccines to IVC for prcoduction. However. neither NC•uld be a caotive of the 

other. lr1 other words. CGIVR would also have the ootion of hcer.sing its 

technology to other orcod•Jcers. anci IVC would r.c•t be l i•ited to CGIVR-develooed 

vaccines as the only source of its technology. lllonetheiess. the assu•otion is 

tnat. all other t~ings being equal. new or iMoroved vaccines develooed thrc0uqh 

CGIVR would be licer.sed to IVC arlCl llC•St of IVC' s orcoductlc•n tote•uld be based upon 

technology licer.se from CGIVR. 

44. Like the Consultative Group for International Aqricultural Researcn. CGIVR 

would consist of two ccGoonents--the Consultative Grouo as such arid the Technical 

Advisory COMMittee <TAC>. As in the case of CGIAR. tne Consultative Grc·uo for 

lr1terr1atior1al Vaccirie Research would H.clude UN arid c•ther ir1terr1atior1al 

organisations arid donc•r governt11ent aqencies. as well as reoresentatives of 

develo::?H•Q cc••Jr1try ir1st1t1Jt1or1s co:•r1cert1ed .. 11th tne oevelo0Mer1t arid oroductior1 of 

vacc1ries w1tnrn the brc•ac!er field of o•Jbl ic health. The Cc•r1sultative Grouo WC••Jld 

Meet at least or1ce a vear to cor1s1der orooosais for f•Jri<lir1g R&D work or1 vaccir1es 

wh1cn nad beer. screeried by tt1e TAC.!~/ 

lt5. TAC itself would be cor11oosed of leadir1g scieritists arid public health 

officials fror.t botn South ar.u North. Because O:•f the wide rar1C)e of diseases that 

would be addressed through the CGIVR structure. TAC would have a nuMber of sub

coritru ttees. each focused or1 a soec1f1c vacc1r1e. Ir1 rev1ewir1g orooosals for R&D 

wor1< or1 vacc1r1es. TAC arid its subcomrutt~es would also address the quest1or1 of 

wn1ch ir1stit•Jt1or1 or ir1stit•Jtior1s wo•.1ld be 1t1ost aoprooriately situated tc• 
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unaertake the researcn being prooosed. 

~6. One of CGIVR's MaJQr resoonsiDihties MOuid be arran~ing for testing and 

clinical trials of vaccines beinq develooed under its ausoices. As is now the 

case. oublic health institutions in developing countries would actually CC•nduct 

tne trials. A current exa11ple is a vaccir.e tc• prever1t diarrhea Nhicn is being 

deveiooed thrc·u~h WHO artd four varieties of which are being tested by Peruvian 

health workers thrc•ugh the LiMa-based Institute of Nutritior.al Investi~ation. 

171 

lt1. In C•OJectic•;-1s arid functic•r1s. CGIVR WC••Jld be r.ot dissi•ilar to the Task 

Force or1 Child Survival. The Task Fc.rce is soc•r1sored by five ir1ternatior1al 

agencies arid fourtdations CWl-li, UNICEF. tne World Bank, UNDP, and tne Rockefeller 

Fc·urtdatior.>. with the Carter Cer1ter at Er11orv Umversitv 1r1 Atl;mta. Georgia, a 

public oolicy researcn and act ic0r1 QrO•JO established bv forrner U.S. J'.'.'reSident 

Jirt1r11v Carter, serving as the secretariat. <See Apoeridix 3 for a aescription ~f 

the Task Force.1l~/ 

48. CGIVR' s corieerr1s wc•uld also overlao w1tn tne Soecial Programrite for Research 

arid Traimr10 ir1 Trc•oical Diseases <TOR>. a Joir1t urictertakir1g c·f UNDP. the World 

8ar1k, ari<J WHO. Accordir1q to Kenrieth Warrer1 <see Aooeridix 2>, TDR has recer1tly 

established a r.eh pror;iraritMe fc·r vaccH1e <Jeveloor11er1t. which is supoortir1g work or1 

tuberculosis. der1gue arid Japar.ese erieeohalitis. neoatitis A arid polio, 111miri

gococcal riter11T1git1s arid oulrnoriarv viruses such as t•arair1fluer1za arid reso1ratory 

syrieytial virus. Also related is tne R&D gro•JD of tne WHO/UNICEF Exoar1ded 

Prc09raMMe of Imrnur11zat1or1 <c·f wh1cr1 the Cl1rectc•r of tne Carter Cer1ter which 

orov1des tne secretariat for the Task Force or. Child Survival is currer1tly the 

ChairMar.>. Soec1al efforts would r.eed to be Made to see tnat CGIVR was 
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effectively and constructively related to these initiatives. Indeed, it .ay be 

that one of these existing 1nit1at1ves could be adaoted to perform the functions 

of CGIVR without creating a nett structure.l~/ 

49. While CGIVR NC•uld. as indicated. draw uDCtn skills. knowledge. arid 

experience in both North and South arrcl both the orivate arid the oublic sectors, 

the overri·jing thrust of its activities would be on i•planting or strengthening 

caoabillt1es fc•r vaccirre develoOMerrt arrcl orcoductic1r1 in the South. There are 

useful orecederrts in vaccirre R&D for ours•.nnq sucn ar1 obJective-for exaMole, the 

w.::•rk of Dr. Wilham Thilly of MIT arod Dr. Robert Dugre 1A the Ur1iversity c•f 

Quebec irr Mor1trt.?al which has res•Jlted irr establishing rabies vaccir.e orcoduction 

in Colombia arrd similar efforts. also being supoc•rted by the Rockefeiler 

Fo•Jrrdat iorr. tc• develoo a vacciroe fc·r oer1gue H• Thai larid. ?:~/ 

~-0. The work of Thilly arra his cc0 lleaques at MIT is irraicitive of tre!'rds in 

research that. as they ccoMe to fr1J1ticm. c 0: 0uld have sigrrificar1t imoact or. ootn 

the prcoductiorr arrd delivery c•f vaccirres irr develooir1q courrtries. There are fc·ur 

MIT orc•fessors wc•rklY19 C•rr staoiiisatic•r• arrd delivery of irrexoerrsive r1mltivalerrt 

vaccirres irr a fo-rn suita!lle for ir1rre0culatio:•r1 of rrewbc•rrr irrfants without rreed for 

sub~eouerrt irrrrcoC'•Jlatic•rr. There are five basic c•:•o10i::mer1ts: 

1. Plak i rig cneap ar.t i gerrs. 

2. Cctfnbir1ir19 arrtigerrs ti:• rrial<e a 1d•Jlt1vaier1t vaccirie. 

.... Stabilisirrg the ar1tlger1s SC• that they will rer11air1 staole urrder 

ar11bient corrclitic•rrs ~e.o •• b<:oclv temoerature>. 

4. Er1caos1Jlatir19 tne ant1ger1s so tt"1at tney will be released slowly 

over t rnte, el 1111i rrat Hoa the t1eed fc·r subseouerrt i r1r1eocu lat icms. 

5. Creatir1g sirrtolified deliverv r11ecnar1isr11s <e.Q., a sr11all plastic 

oac1<et fl l led ion th vaccrne arid per1etrated wi tn several short 
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CGIVR MOuld seek to stimulate work aloraQ these and related 1 ines at researcn 

facilities in bOth developed arad develooing tx•untries but always ~ith an eye to 

strer1gthen1ng caoaoilities for further research ira the latter cc••.intries. 

51. The varic••Js CGIVR f1Jr.ctioraS arlll relatiorasnios tc• other entities. including 

IVC. are sncllfl«I in diaqra1111ed form ir1 the flc'" chart in figure It. 

The lraternational Vaccirae Cc•rooratic•ra WC••Jld ur.uertake tne oroductic•n arad 

Marketirag c•f "orot1ar1 vacciraes• ira developirag c•:•uratries. IVC wuuld work Ha close 

cc•llab0ratic•r1 with CGIVR. :a.ra effect its R&D wir1q, or1 pilot plarat production arad 

scaling up to high-volurate c~rc1al or;:oduction riew arad iMoroved vacc1raes 

developed tnrougn CGIVR. !VC would be resoonsible for producinq vaccines used in 

cl ir11cal trials arraraged tnrougra CGIVrt. 

53. Ira addit1or1, IVC would seel< llcer1ses frcorn existirag iridustrialised couratry 

pr.:,ducers of vaccir1es w1deiv useo ir1 aevei•:OD1Y1g cc••Jr1tries. It is ger.erally 

ariticipated tnat sorneof these pr0~•Jcers will begir1 to withdraw frorn the 

product 1or1 of sucn vaccir1es as thev seek t.:• redeoloy tne1r oroduction tc.ward 

products with higher orofit margir1s fc·r thern. Assur11ir1q that IVC car1 develoo 

oroduct1or1 fac1 li ties that car1 achieve sirni lar ecoriOJnies of scai.e artd ouality 

cc•r1trol as existir1q prod•Jcers c·f these vaccir1es. these lir1es of prod•Jctior1 snould 

prc•v1de a steady ir1cor11e stream durir1Q the early stagr·s C•f the evolut1cori r.•f this 

aoorc•acn to vaccir1e develoorner1t aria pri:•d1Jct1c•n ir1 developir1g couritries. which 

w1l1 r1ecessar1ly tafl.e si:•r11e vears before 1t is fully c•oeratieor1al with r1ewly 

oevelooed or unproved vaccir1P.s cor111r1g 01Jt of the CGIVR p1pelir1e. 9c•ir1g tnro•Jgh 

cl1r11cal testir1q, aria havir1q t1eer1 scaled •JP fc•r cc1r11rnercial preod1Jctior1. 
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51t. IVC would MOrk througn req1onal and national subsidiaries Mhicn would 

undertake actual vaccine Droduct1on. In sOMe instar.ces. these subs1C11ar1es Might 

be oased uDOn existing facilities uograded to oroduce vaccines of tne hignest 

ouallty with the latest techn1oues. Exarimles irielude the Institute• oe Saluci 

~uolica de Chile. the recently estaolished India Vaccine Corooration, and 

prooosed or•:oduct1on facilities irr Plexico arrd Brazil beirrg develooed urrder ttre 

ausoices c•f the Parr Americarr Heal th Orgarru:at ic•n (i=•AHQ). Irr other ir1stariees. new 

orc<l•Jct1c•r1 facilities would have t•:• be created. IVC r111 gtrt al so •Jse irs0eoer.c1er1t 

pr0ductior1 facilities urrder cc•r1tract. prc·vided 1t was aole to exercise truly 

effective oualltv corrtrol. By cc•r.cer1tratir1g the orcoduct1or1 of a particular 

vaccirse·ir, C•r1e C•r a limited r1ur11ber of its prcod•Jctior1 facilities. IVC wc•uld seek 

to take advar1taqe of the ecorr<:•rnes of scale that are ofter1 oossible w1 th vaccine 

prco<Juct iorr. 

55. Quality cor1trol is the ~i r.e Q_ua nprr of vaccine orc•ouct ior1. For vaccirres 

prcoduced bv IVC to gair1 acceotarrce. the highest star1dards would r1eed to be 

ma1ntair1ee1. There are some oublic nealth orofessior1als wc•r1<ir1g with arid in 

deveic•oir1g courrtr1es 1rr the battie aga1r1st irrfect1ous diseases wtro are s1<eot1cal 

aoout the caoaci ty .-:.of develooing countries to rneet these star1dards while usir1g 

the latest techrr1o•Jes based uoorr b1otecnrrcdc•r;v arrd o.erret1c er1g1rreerir1g withc••Jt a 

much more substarrtial irrfrastructure irr bic•tecnrroloqy arrd gerretic errgirreerirrg 

thar1 rrcow exists Irr ail b•Jt a harrdful of the lar~est arid r11ost aovarrced develc1oir1[! 

cour1tries. Orr the c•ther hand. there are prc•rnlSlY•Q l Hr£>5 of research. wnich CGIVR 

sno•JlO give pr1or1ty to fc.ster1·frQ, that irrvolve frew techrr1oues of vaccirre 

prcodrJct iorr that are "sel f-cc•rrect i r.c~" arid wn ich would great 1 y fac:i 11 tate tne 

orod1Jct1crrr of vaccirres based o·fr the>se technioues ir1 the develoolfrCI wi:•rld, such as 

the worlt. at MIT descr1 bee aoove. gf'./ 
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56. In addition to undertakinq the oroductio•• cof new and i•oroved "orohan 

vaccines." IVC might also exolore the oossib1lity of enterin9 into technical 

collaooration aqreernents with some c•f the present producers of vaccines that are 

being 1Jsed on a large scale tnrouoh the WHO EKoanaed l'.-'l'C•Qrar1111e Ol"• hmtur11zat ic•n 

and acquired for EPI throuQh bulk ourchasing arrangements SIJCh as the Par. 

AMeru:~an Heal th Organizat ior1' s Revc•lvir1~ Fur1d. Because these bulk O•Jrchasir1g 

arrar1geMer1ts have riiade it oeossiole teo achieve sharply reduced orices (rangir1g 

frcor11 U.S. $.01 to S.21>. it seerits ur1lill.eiv that the oro::od1Jctior1 of these vaccines 

reoreser1t highly prc•fi table prod•Jct lir1es to their oresent prooucers. wnich are 

virt1Jall_y all public c•r orivate-sectc•r er1teror1ses ll"• ind•Jstriallsecl 

cour1tries. 23/ 

57. As lc•r1g as enterprises H• the ir1dustrialised couritries with the relevar1t 

techr1•:::.logy arid exoerier1ce car1 be ~uver1 assurar1ces tr.at orco<Jucts based or1 t:-teir 

technology and exoerie•1ce rnar1•Jfact•Jred in develc•oi r1g co•Jr1tries w111 r.ot fi rid 

their way back ir1tc• the p;·u.1ary r1tarkets of these er1teror1ses tr• tne ir1dus

trialised cc•untries ir1 direct cc•rnoetitior1 with their owr1 products. it is at l~ast 

possible that these er1terorises l-Ki•Jid be willirici to olav a cor1struct1ve role H1 

nelo1rig to trar1sfer their tecrmoloqy arid eKperier1ce ir1 the productior1 c•f vaccir1es 

r1ol-1 beir10 1.1sed by EPI to llJC's ri1ar1ufactur1m;i fac1l1t1es ir1 the Third Wc•rle1.~/ 

50. Staffing c•f IVC with comoeter1t arid experienced r11anagerial arid techr1ical 

oersoY1r1el "'ould be crucial t•:• its oerfr.•rr11ar1ce. Tt'1ere are at least three sc•urces 

for such persr.•r.r1el, all of wr1ich wo1.1ld rieed to be oursued. There are, first of 

all, oersor1s with bcoth r11ar1aoer11er1t arid techr.1c.:.l slull!; alreadv workrng ir1 closely 

related areas sucn as tlie pharr11aceutical industrv ir1 a ri1.m1ber of larqer arid r11ore 

advar1ced d£1velooir1g courotries. A ~ecc•r1d s1:ource is r11aY1agers arid techriical 
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personnel from oevelooinQ countries now worKina in manufacturing and researcn 

fac1 li ties rn the 1Y1d1.1strial ised countries. AY1d a third ooss1ble sc•urce would be 

industrialised country oersoY1nel. esnecially those ir1 public sector institutior1s. 

who Ho1.1ld undertake assignr11ents of "aryir1g ler1gth with IVC ir1 heloing tc• 

establish new and uograde existing lines of vaccir1e procfuctic•r• ir1 develooir1g 

countries. 

59. Marketing of IVC's production wo::i•Jld be dor1e oril'llarily thrc••Jqh the E!<oar1deo 

Prc•grarame c•r1 Ir1111mr1izat ic•r1 and the public I-teal th orogrammes of develoo1r1g cour1try 

gc•verr1mer1ts. The availabilitv of lc·w-cc0st. high-Quality vaccir1es tnro:o•Jgt1 IVC 

would be a key source of levera9e iY1 expar1dir1g still f1.1rther arid er1harieir1g the 

imoact of the work c•f EPI arid other efft:·rts tc• cc•r1trc•l. arid ultimately eradicate. 

ir1fectious diseases frcorn the face of the Earth. 

60. Ir1 leqal form. the Ir.ternat ic•nal Vaccir1e Ct.:•rooraf; ior1 snould be criartered as 

a mult1r1at1or1al enterprise ir1 a smaller. r1eutral cc•ur1try. Its various operatn··~ 

subsidiaries wc•uld oresumably be ir1coroorateci •Jnder tne laws .:of the c•:•ur1tries ir1 

w!"1ich they were situated. Ar1other possibility to be exolo:•red wc••Jld be th~ 

cnarterir1g c•f the parer1t CC•OC•ratic•r1 tnrc••.1qh trre UN C•r sorne c0ther supra-r1atior1al 

bC•dy. 

61. Vaccrnes licerised fr;or orc•d1Jctior1 bv IVC "''''Jld pres1Jmably be pater1ted ur1dr:r 

the oaterrt l.aws c•f vario•JS co1Jr1tries "'here they were beir1g oroduced arid in 

accordar1ce "11th the orovisior1s of tl"rose oater1t laws as thev related to oroducts 

used in human health care. However, the QUiding princ1ple 1n deali~g with 

oroor:rtv rights fc•r vaccir1es wo::••Jld be tr1e prov1sic•r1 c•f "o•Jblic access" ur1der 

aooro:•oriate circur11star1ces <e.g., Y1or1-excl1Jsive l icerrsirrg>. The UN systern H• 

Qerreral arid ~IHO irr oartic1Jlar have> ar1 active ir1terest irr rnair1tainir1g this 

orir1ciole irr "'erk that thev s1Jooort c•r "'ith wh1cr1 thev are otherwise asso:0c1ated. 
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arid one of these agencies might well be the vehicle for holding the rights ana 

ilcensing them. Thus. a !llexican doctor develooir1g a synthetic Malaria vaccine 

has iridicatect tnat he would like to offer that vaccine on behalf of the peoole of 

his c•:-unt;ry to the rest c•f the WC•rld by assignir1g pater1t rights tc• WHO. 25/ 

Or1ce IVC is ooerat ic•nal. WHO 111i ght tt"1en licerise the tecnrie•lc•gy to IVC f•:•r 

orod uct ion. 

f..2. IVC wc•uld be governed bv its Board •:•f Directors. The Directors would be 

elected by IVC' s sharehoiders, which wc·uld be the rna~1c•r ir1vestc .. rs ir1 the 

er1terori se. 

E.-3. Ir1vestri1er1t caoi tal for IVC shc•uld be souqnt frc•m several sc•urces. Hlnono 

these are develop1r1g cc•ur1try goverrimer1ts arid fir1ancial ir1stit1Jtior1s. oor1c•r 

ager1c1es. both r1ational arid Multilateral. ir1 tr1e ir1terr1ati1.:mal develc•omer1t 

cor1mmriity. arid ar1 emergir1g r1ew oher1coJ1;e·f10r1 ir1 the LISA arid several other 

H101.1strial ised cour.tries--the social ir1vestr11er1t cor1u11•Jr11 tv. Sc1c1al ir1vestc0rs. 

which are sometirf.es ir1dividuals but more c0fter1 religious or eoucatic•r1ai 

1r1stitutior1s arid public sectc•r arid trade 1_1n1or1 o~msieor·1 fur1ds. see". ir1vestr11er1t 

oooor-t•.mities that offer the orom1!.".e c•f significant sc•c1al ir11oa.ct. The worlowiele 

battle aQair1st ir1fect1c1us aiseases. esoeciai lv if, devei-:·~lY•D cc•untr1es w~ere so 

r.iar1y sucn 01seases are cor1centrated aria have such a oeoiiitatir1g effect or1 tne 

oec•ole of these cour1tries. should be an attractive cause arour1d l'lhich tc• 111ob1lise 

iroterest and resources from this growir1g segmer1t of irtVestors ir1 ir1dustr1allsed 

26/ cc••Jr1tr1es. - ·-

E.4. Fc•r IVC tc• play a si1;mificaf1t re-le ir1 !llobal vaccine prc•duct1or1, 

s1.1bstar1tial start-up capital l'1ould be roeeaed, orc1bably or1 tne order of S1"0 

rn1llior1. ~Jhlle this is a sizable s1.1r11, s•.1bstar1tial arneotmts of rnc1r1ev are alreaov 

oeir10 eMoer1ded ir1 the develoor11P.r1t arid manufact•Jre c.f vacc1r1es. at least sorne C•f 
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Mnicn Mlght be redirected to IVC if it offered the oossibility of producing 

h1gn-aual1tv vaccines at orices that would De comoetitive with. if not l•:9"er 

thari. eK1stinq prod1Jcers. 

65. The oossibility of organisim~ IVC as ar1 eriterorise fc•r lir111teci or•:•fit 

should be considered. Social investors will corrS1der taking a iess tnan market 

rate of returr1 c•r1 tneir ir1vest•er1t. esoec1ai Iv 1 f the eleMer1t of risk is 

dil'lllf1ished. The risk issue Might De adaressed tnrc•u9h uwestmerit guarantees 

orc•vtc!ecl tt-.r··:·uqn tne UN svstem arlCl/c•r irid•Jstrial 1sed cour1try gc•vei"nraer1ts. SONe of 

wh1cn nave devek·pir1g couritry investmer1t guararitee orografl'll'iles alreaoy ir1 oiace. 

Ar1y profits beyc•r.O those orc•vided tc• snarenolders as a returr1 c0 r1 tne1r ir1vestrner1t 

should be plc•wecl back ir1to exoar1sior1 c•f orc•Ol;.::t1or1 facilities arid R&D c•!'• riew arid 

imoroved "orot1ar1 vaccir.es." 

Sor11e NeKt Steo~ 

66. The first steo wo•Jld seeM to be infc.rmal c•:•r1S•Jitatior1 w1tn reoresentatives 

of sc•rile of the key er1tities aiready aooressir1g the lar1;1er oroblemat1_g_1.;1~ of 

<!eveloo1r1g arid orooucir1g vaccir1es fc.r 1Jse ir1 oevelc•o1r10 c•:•ur1tr1es. These 

er1t1ties ir1ci1Jde the Task Fc·rce for Chlio S1.rr-v1va1. the txoar1deo i:•ro9ramr1?e C•Y• 

lrr1rR•Jr11zatior1. and tne S:>ecial Programme fc•r Researcn and Training ir1 Trc-!l1cal 

Diseasrs <TOR>. along witn the vario•Js a9er1c1es s0t:msorir1g these ir11t1at1ves or 

related ur1derta1<ir1QS wr.icr1 ir1cl•Jde WHO. UNICEF. tr1e l-l•jrld Bar11t .• UNDP, UNIDO. arid 

the Rockefeller Four1aatior1. Ar.other key gro•Jo of ir1st1t•Jt1or1s are oubl1c sector 

entities er1gaged i r. research. develc•ornerit. arid i r1 sorne cases. orc•d•Jct ic•r1 of 

vaccir1es ir1 ir1d•Jstriallsed co•.mtr1es such as the Netheriar1as. Der1r11ar1<. Fir1lar.a. 

Nc•rway. arid Sweder1. Also essential tc• the earlv staqe~ c.f e><oloratii::.r. c.f tne 

ooss1bil1ties discussed in tnis reoort would be leaa1no ouolic health off1c1als 
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frc-tt oevelooing ccauntries at bOth tne national and regional level. esoeciallv 

tnose d1rectlv involved 1n efforts to strenpthen the oevelopment and oroduct1{0n 

of vacciries in develooini;i countries such as t~e ~·an Aiaerican Health 

Ora.:mizatiors' s scheMe to establish regional vaccinolo9y centres ir1 Latin Aller1ca. 

b7. The emonasis in these infm-.1al cc•r1sultati~·r1s sno•Jid toe C•r1 findir10 ways of 

adaot1ng existing arran~eaients. creating new structures only wnere tnere are ~~ 

alterr1at1'les preser1tlv ava1 lable. Irs aar • .,. wavs. the cer.tral comoc•rients i:·f tne 

orooosed Cc•r1sultative Grouo C•n lr1terr1at1or1al Vaccir.e Researcn alreaoy exist SC• 

tnat CGIVR could be "created• tnrc.uqn a sliqntly differer1t orchestrati.:•l"• o:-f tl'\ese 

existinl} undertakir1gs. While sor11ett-1ir1g ilKe the lr1terr1atic•Y1al Vaccirae 

Cc·roc•rat1or1 does not seem t•:• einst at the interr1atii:•r1al level, sc"'1e c•f ns 

operatuu;i cctflloorser1ts are already ir1 olace ir1 cievelooi rig co•Jr1tr1es, ever, ttto•JDh 1r1 

-:.cee 1r1star.ces it w•:•uld be necessary t•:• uoqrade s•Jbstar1tiallv these facilities. 

68. Deoeridirrg or1 the c•utcome c·f these ir1formai corrs1.dtat1or1s, the ;-.ext steo 

woul!l aooear to be the creati•:•r• erf ar1 Errterorise Planr1n1q Gro•JD to •Jr.Oertake tne 

task of cievelc•o1rrg a orr:•soect1Js arid b•.1sir1ess plar1 foi"' IVC. The orocess o:•f 

JrwestMe-r1t bc;nk.ers should be enqaged tc• fac1l1tate tne tast< of r11ooil1s1r1:? start

•J~ caoitai. 

69. Assu1111r1q tl"lat these steos c.::••Jld be largely accc•rnollsned ir1 1"3'10. the basic 

or9ar1isatlorral structure for l~JC miQht be ir1 olace by 13'11. thus oosit1or11r1g it 

tc• olay a key role rn tne battle aqair1st ir1fecti.::••Js disease-s ir1 deve-looir1g 

countries C11Jrir1g the iast decaae of this cer1t1Jrv. 

rn.:ob1lisir1Q oart1c1oat1ori ir1 ar1!l s1Jpport ft;;•r the r1ew aoproacn to tne deve-lo0Mer1t 

arid prcoduct1err1 of vaccir1e-s ir1 the Thit"d Wr:•rld eo•Jtlir1ed here is the art1c•Jlat1c•n 



4J 

of ten-vear and h:•r1qer range gQals that are both achievable arid Nill caoture the 

i•agination and interest of those concerned witn concrete. practical wavs to 

i•orc-ve hu111an welfare. This is ootentiallv tne greatest asset of the in1t1atives 

outlined nere--a belief a•~ng concerned arid cc ..... itted oersons tnat. because of 

oast successes. tne internat1or1al coeuur1itv ~an coritain. ano ultiMately overeo:o01e. 

the age-.~ld scc•ur9e of disease that has olagued huMankirid sir.ce the be~1nn1ng of 

t la!E'. 
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Apperdix 1 

DECLARATION OF TALLOIRF.S 
12 March, 1988 

Rcm:arbblc progress in ~ ~ bttn :achicvecl 
during the p:ast dcadc. Gloml m:ognition that 
healthy childttn :and ~y f:unilics arc csscnti:al 
for human :and n:arional devclopmcnt is steadily 
increasing. Consemus ~ been ttachcd on the 
str:ttcgy for providing primary health care pro
gr.muncs. The international community has 
become ~ in partnership with national 
govmuncnts in the ettation of successful glob:al 
programmes, ensuring the av:ailability of financi:tl 
suppon :and :appropriate tcc:hnologks. These 
include: . 

1. imrnunitarion pror.ammes which now protect 

over 50% of infmts in dcvdoping countries 
with polio or DPT v:accincs. preventing 
some 200,CXX> children from becoming 
pr.alyzcd with poliomyelitis and over a 
million children each year from dying of 
measles, whooping cough, or nconat:1l 
~:..mus; 

2. dianltoeal diseases conrrol programmes which 
now make available for 60% of the 
dcvdoping world population life-saving 
fluids (particularly oral rehydration salts), 
the use of which may be preventing as many 
as a million deaths annu:ally from diarrhoea; 

3. iniriarives ro conrrol mpirarory inf taions which 
hold premise in the years ahead of averting 
many of the 3 million childhood deaths 
from acute respiratory infections occurring 
each year in dcvdoping countries and that 
arc not prevented currently by 
immunization; 

4. safe modierhoocl and famil, planning pro. 
gramma which arc so important in pro
tecting the wcl(,bcing of families. 

Progress, to date, demonstrates that resources can 
be mobilized and that rapid and effective action 
can be taken to combat dangerous threats to the 
health of children and mothers, parricubrly in 
developing countries. 

This~ is the result of: 

• cnthusi:lstic world-wide ~mcnt on the 
dcvdopmcnt of health str:ttqics based on 
prim:lry health care; 

• the commitment of national govcmmcnts. 
multi- and bilattal dcvdopmcnt agencies, 
non-governmental organizations, private 
and voltmtary groups. :and people in :all 
w:allcs of life to give priority to these 
programmes; 

• coordinated action by the SJXlll.C..XS of lbc 
T :isle Fortt for Oilld Surviv.d: UNICEF, 
1bc World Bank, UNDP, WHO, and 1bc 
Rodccfdlcr Foundation. 

We, The T:ask Force for Child Survival, 
conveners of the meeting "Protecting the World's 
Olildrcn - An Agmcla for the 1990's" in 
Talloircs, France, 10-12 March, 1988: 

1. EXPRESS appreciation and adm;ration for 
the efforts ~ by the dcvdopini; coun
rries to reduce infunt and child deaths 
through primary health care and child 
survival actions. 

2. COMMIT OURSELVES to pursue and 
expand these initiatives in the 1990's. 

3. URGE national governments, multi, and 
bilateral development agencies, United 
Nations agencies, non-governmental organ, 
izations, and private and voluncary groups 
to commit themselves to: 

• increase national resources from both cfc, 
vcloping and industrialized countries 
devoted to health in the context of 
overall development and sclf,rcliana; 

• improve women's health and education, 
recognizing the importance for women 
themselves, recognizing women's contri,. 
bution.~ to national development, and 
rcc~izing that mothers arc by far the 
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most imponmt priJmry health care 
workers; 

• :accdcr:atc progress to ~ unMml 
childhood immunization by 1990 and 
to SUSbin it thcrc:aftcr; 

• accdcratc progress to eliminate or 
marlcedly reduce as public health prob
lems the other main pttYmcable causes 
of child and m:atcm31 mortality and 
morbidity. striving to l'CICh suscaincd 
universal coverage of children and 
mothers by the year 2CXX>; 

• assure the dcvdopmcnt of new v:accincs 
and technologies and their application, 
pmicubrly in dcvdoping countries, as 
they become appropriate for public 
health use; 

• promoce cxp;mdcd covcr:ige of w:itcr 

supply :and sanitation; 

• pursue research and development, 
including technology transfer, in support 
of the aoove :actions. 

4. SUGGEST that the following be consi
dered by national and intcm:ation:al bodies 
as targets to be achieved by the year 2CXX>: 

• the global eradication of poliomyelitis; 

• the virtual elimination of neonatal 
tetanus deaths; 

• a 90% reduction in measles c:ascs and 
a 95% reduction in measles deaths 
compared with pre-immuniz.ation levels; 

• a 7<YXi reduction in the 7.4 million 
annual deaths due to diarrhoea in 
children under the age of 5 years that 
would occur in the year 2000 in the 
absence of oral rehydration therapy, and 
a 25% reduction in the diarrhoea 
incidence rate; 

• a 25% reduction in case/fatality rates 
associated with acute respiratory infec
tion in children under 5 years; 
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• reduction of infant and undct-5 child 
monality rates in all countries by 3t least 
half (196Q.2CXX>). or to 50 :and 70 per 
I ,<XX> live births rcspcctivdy, ~ 
achieves the greater reduction; 

• reduction of currmt m:atemal mort:dity 
r.i.tcs in all countries by at least half. 

Achicvemcnt of these stratqics would result in 
the avoidance of tens of millions of child deaths 
and ~litics by the year 2CXX>, as wdl as a 
balanced population growth as parents become 
mocc confldcnt their children will survive and 
develop. The eradication of poliomyelitis would, 
with the eradication of smallpox. rqxcscnt a 
fitting gift from the 20th to the 2 lst century. 

5. ORA W world attention to the potential 
for enlarging upon the succcsscs outlined 
aoovc to encompass low-cost, effective 
initiatives to: 

• improve the quality and covr.ragc of 
educational services so as to obtain 
universal primary education and 80% 
female literacy, and 

• reduce to less than 1 % severe malnu
trition in children under 5 while also 
significantly reducing moderate and mild 
malnutrition in each country. 

6. WELCOME the progress being made in 
drafting the Convention on the Rights of 
the 01ild and join the United Nations 
General Assembly in urging completion of 
the Convention in 1989, the 10th anni~ 
vcrsary of the International Y car of the 
Child. 

We arc convinced chat vigorous pursuit of these 
initiatives aimed at protecting the world's children 
will ensure that children and mothers - indeed 
whole families - will benefit from the best of 
available health technologies, making an essential 
contribution to human and national development 
and to the attainment of Health For All By The 
Year 2000. 

- T alloircs, Francr 

Source: Task Force for Child Survival, Protecti the World's Children: An A enda 
for the 1990s (Report. of the March 10-12, 1988, Talloires Conference , 
Atlanta: Carter Centt:r, Emory Unl vcrsi ty. 
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Biotechnology and Vaccinology 

by Kenneth S. Warren 

l..cwis Tholll3S has dcscnl>cd immunization as one or the genuinely decisive technologies or modem 
medicine--it is effective. relatively inexpensive. relatively simple, and relatively rasy to deliver_ It is 
heartening. therefore. that we arc now in the midst or two complementary rcwlutions. the biotechnology 
rcwlution. which is providing unprcccden1ed opportunity to produce new and better vaccines. and the 
children's rcwlution or UNICEF. which, since the fall or 1984. has focused on immunizing all of the workf's 
children. With respect to biotechnology John Maddox. in a recent editorial in Nature. observed that there 
is some disappointment concerning •artificially cn~inccred versions or naturally occurring materials: and 
•genetic m:mipulation of plants.• He was optimist\- h~r. about vaccines. citing the newly dcscnl>cd 
vaccinia vector and vaccines in progress for malaria and scbistosomi:lsis.1 This optimism was obviously 
related to the promise or new vaccines. as to date only one gcnctic:ally enginccrcd vaccine, hepatitis 8 
prepared in yeast. has been appnwcd by the Food and Drug Administration {FDA). Ncvcnhclcss, a 
discussion or the st.atus or vaccines presented at Bdlagio III in Cartagena was entitled •under the wlcano: 
the incvit:ible new age of "accines: a metaphor which sug,.--csts a pressure inexorably building which wsll 
result in a veritable explosion of new and bcuer vaccines. 2 In spite or some sctb:lcks to early enthusiasm 
such as the discovery or the extreme complcxi1y or antigenic variation in trypanosomas. which cause African 
sleeping sickness. and the failure of some of the new malaria vaccines to elicit T cell memory. optimism 
continues relatively undiminished in many quarters. This is related not to the output of final tested 
products. but 10 1hc constantly accelerating capacity of genetic engineering to provide new and po1enti:tlly 
potent vectors, or chemistry to develop synthetic vaccines. and or the ingenuity of scientists to overcome 1hc 
myri:ld or obst:iclcs which nature 1hrows in 1heir path. 

The major problems wi1h single protein. and particularly single cpitopc, polypeptide vaccines is their relative 
lack or antigenicity and the failure or host response due to genetic restriction. Examples or ways or dealing 
with these problems were presented at the Cold Spring Harbor vaccine meetings in September 1987. 
Sa11er1hw:ii1 ct al reported building synthetic dodccapeptidcs involving the repeating tctrapeptidc found on 
the surface or r. falcip:uum sporo1.0i1e sh:ipcd in three dimensions by covalent replacements for hydrogen 
bonds.3 One or these shaped peptides induced particularly high titers or antiscra which reacted with the 
sporo1.oi1es. Other studies arc undcrw:iy involving lhc addition or T cell cpitopcs lO the Rl3bria 
polypcplidcs to induce immunological memory. and Francis ct al have shown that T cell epitopcs from 
ovalbumin or sperm whale myoglobin added 10 a fool and mouth disease protective polypcplidc can 
overcome genetic reslriction or lhe immune rcsponsc.4 A varie!y or means of immunostimul3tion arc being 
developed and Oarkc ct al have shown that chimaeric prolcins involving the foot and mouth disease 
polypcplide ruscd lo lhc end-terminus or hcpati1io; 8 core antigen formed panicularly immunogenic 
particles. s 

Another major approach to vaccine development in the past has been lhrough viral attenuation by multiple 
passages in laboratory animals or mammalian cc~' cultures leading lo living avirulcnl, bul still highly 
antigenic organisms. A panicular problem io; the\1 ..xcasional reversion to virulence. An example is the 
Sabin living (oral) polio vaccine. Now, using lhe lcchniques or gcnclic engineering, precise areas 
determining virulence can be deleted. Th~ may control activilics such as binding 10 target cells, toxin 
produclion and replication. Funhermorc, genes ror protective antigens can be inserted into a v:iriety or 
living vector organisms which lhcmsclvc.o; constitute vaccines, lhcreby, enabling immuni7..ation against multiple 
infections simultaneously. One example or the latter is 1hc vaccinia (the old smallpox vaccine) vector which 
has a genome large enough to incorporate 1he ONA ror lhe pro1eclivc an1igcns or al lcasl 20 different 
inrcc1ious agents. In one study a vaccinia virus recombinant was prepared containing the coding sequence 
for hcpa1i1is B virus surface antigen, herpes simplex virus glycoprotcin D and innuen1.a virus hemagglutinin.6 
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In :a recent report by L:tngford ct :al a hybrid gene encoding rm: different repeating cpitopcs from four 
different P':llarial :antigens from both the sporozoitc :and blood st:agcs or m:al:aria were added to vaccini:a; on 
injection into animals antibodies were elicited to all or the component cpitopcs.7 Salmonella typhi vectors 
with metabolic dc£ccts resulting in the production or toxic intermediates or requiring nutrients not available 
in tissues replicate poorly in the hum:an hosL While these immunize against typhoid £C\'Cf other protective 
:antigens an be :added (e.g. Shigclla). and these will provide the unique forms or protection ncccss:ny to 
pracnt mucosally related diseases or the gastrointestinal :and respir:atory tr:acts.. • Recently the development 
or mJl.-ub:acterial vectors has been m:adc possible by the use or a shuttle phasmid combining both a ph:agc 
:and plasmid tltat an be passed back and forth between g. ooli and mycobaacria.9 The major adjuvant 
activity or mycob:acteria might then be available £or other antigens that could be administered by merely 
pricking the skin. 'n addition. antigenic activity can be manipulated within these systems by adding the 
~ncs £or immu::.nlimulating substances or by inmrporating antigens into cell membranes by the addition 
d anchoring sequences such as that from the JgC immunoglobulin gcnc.10 

Jn spite or all this scientific activity only one genetically engineered vaccine has been approved £or human 
use by .t!tc FDA. as noted above. Nevertheless. there arc an enormous number or vaccines in the pipeline 
being produced by a great variety or techniques. both old, new and amalgams or the two. At a workshop 
entitled Vaccine lnnov.1tion and Supply convened by the Institute or Medicine in 1986 it was reported that 
many agencies arc working on the development or new and belier vaccines. 11 The U.S. Anny. which has 
a broad interest in producing vaccines £or the infections of both the developed and the developing worlds. 
is studying 42 vaccines. The National Institutes or Health. through its (1rcscicnt Program £or Accelerated 
Development or New Vaccines. begun in the fall or 1980. noted work on 28 vaccines with a principal focus 
on the U.S.A The Rockdcllcr Foundation, which is concerned particularly with the health or the 
developing world, reported six vaccines under investigation in the groups which it has beer. supporting with 
its relatively meager resources in conjunction with other funding agencies. The World Health Organization 
Tropical Diseases Research Programme h.ls been focusing on vaccines £or malaria and leprosy and its new 
Programme for Vaccine Development is supporting work on tuberculosis, dengue and Japanese encephalitis. 
hepatitis A and polio, mcningococcal meningitis and pulmonary viruses such as parainflucn7.3 and respiratory 
syncytial virus. 

There arc so many vaccines under dcvclopmcnl lhat lhc Nation~t Jnc•ilutes of :-tcallh supported a major 
study by the lnslilutc of Medicine to establi.4'h priorilics £or vaccin~-< for ooth the developed and developing 
worlds.1:z.13 The lop five priorilics for the lauer, as de1ermincd not only by need but by the probability or 
lhc development of new vaccines in the near fulurc, were pncumococcal pneumonia, malaria, rolavirus, 
lyphoid, and bacillary dyscnlcry. Nevertheless. wilh some diseases so many new vaccines arc being developed 
tbal il is difficult to take them beyond the laboralory into scaled-up produclion and 10 lest them in 
laboratory animals, primates and cvcnlually in man. There arc numero;.;s vaccines £or hepatitis B produced 
by differenl techniques from infected scrum and by gcnelic engineering in a variciy of cells. Several different 
rotavirus vaccines arc now being tested in humans as dacribcd by Kapikian ct al at the 1987 Cold Spring 
Harbor meetings. 14 Vaccines now in phase three testing in populations may soon become obsolete because 
or newer and heller approaches. Examples arc the Hemophilus innucn7.ae B polysaccharidc vaccines that 
arc being linked to prolcin carriers to induce immunily in infants, and a cholera vaccine made up of killed 
organisms plus purified B (binding) subunit which may be supcrcodcd by living organisms in which the A 
{loxin) subunil gene.~ have been deleted. Polcnlial vaccine.~ for m:llaria and schislosomiasis number as many 
as ten each and primale facililies arc nol available lo tesl all of them. 

ll is sad lo say thal all of this activily remains inadequately funded. In spilc of lhc approval of lhc NIH 
Program for Accelerated Dcvelopmcnl of New Vaccines in 1981 special funds for il were not approprialcd. 
M:my invc.~1igalors arc •boollcgging" vaccine rc.4'carch on their funding for more basic aspects of infectious 
diseases and molecular biology. On lhc internalional level, support by mullilatcral and bilalcral agencies 
for lhe WHO Tropical Disease.~ Research Programme and lhc Programme ror Vaccine Development 
inilialivc.s is meager. In spilc of this problem, a high level of rc.~carch activity continue.-;, and vaccinologists 
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rcm:iin deeply concerned wilh lhe heallh problems or lhe dc:veloping world. which cont:iins 75% or the 
world's popul:llion. more than 509' or which ace children. The percentage or infant and childhood deaths 
occurring in the developing world is rcspccti\'Cly 97 and 98 percent or total such mortality.1s They were 
(>3rticularly pleased, therefore. when UNICEF declared its rcwlution for children in 1983 in which 
immuni:zation w:is one or four cost-cffccti\'C measures selected to reduce infant and child mortality. Bcllagio 
I in March 1984 was CoJeD more heartening because this seminal program took immunization as its primary 
focus.16 The results or this effort arc on display here at Bcllagio Ill in Talloircs. I can assure you that the 
vaccinologists or the world, enormously encouraged by this great initiative. ar~ working all the harder to 
provide The Task Force for Child Survival and its oomponcnt agencies wilh new and more powerful vaccines 
undoubtedly a m:ijor world populalion aisis it should be realized lhal there arc beUcr ways or conlrolling 
populalion th:in through the deaths or infants and children caused by infectious diseases. It musl be 
remembered lhal many children arc not kt11ed, but blinded, rendered mentally deficient and crippled. These 
constilute a considerable financial burden on society. Thus, oontrol or population by infectious diseases is 
simply not cost-effective. 

As the successful campaign to eradicale smallpox was drawing to its oondusion over a decade ago, the World 
Health Org:inization slarted the Expanded Programme on ImmuniDtion (EPI). At thal time, less than five 
percent or children in developing oountrics were receiving a third dose or DPT or polio vaccine. Ten years 
later. approximately 25% or the world's children were properly immunized. In 1983 UNICEF declared •a 
children's revolution• emphasizing four cost-cffccti\'C means to rapidly decrease childhood mortality and 
morbidity in the developing world. one or which was immunization. At the urging or Jonas Salk and Robert 
McNamara UNICEF and WHO then decided to accelerate the global immunization campaign. This 
campaign was initiated at a conference in Bcllagio. Italy in March 1984 sponsored by the World Health 
Organi:zation, UNICEF. the United Nations Development Program (UNDP), the World Bank and the 
Rockefeller Foundation. The meeling was entitled •Protecting the World's Children: Vaccines and 
Immunintion Within Primary Health Care: A Task Force for Child Survival was organized by the rave 
sponsoring agencies led by William Foege. previously Director or the Centers for Disease Control. Since 
than a global campaign has been carried on largely by WHO and UNICEF with the 3$istancc or the World 
Bank. UNDP and the Rockefeller Foundalion. 
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The Task Force for Child Survival 

The Task Force was forflted in 1984 and is soonsored and funded by the World 
Health Organization, UNICEF, The World Bank, the United Nations Develop111ent 
Progra11Ne. arad the Rockefeller Foundation. The overall mission is to assist its 
spor1sors and others in acceleratir1g glc•bal i111111unization and other child survival 
efforts. Its soecific mission is to assist in develooing cc•untry programs and 
accelerate research related to inllftunization activities. 

The Task Fc•rce is incorporated in Georgia as a p•Jblic r.on-profit 
corporation. The staff includes public health specialists, epide•iologists. 
supoort staff, and cor1sultants who work with soecific aspects of the child 
survival effort. This small staff serves as a working grouo for international 
health ager1cies tc• harr.ess effc•rts ir1 sc•lvir1g problems tnat either crosscut 111ar1v 
agencies or are r.ot addressed by any agericy. 

~~tivities 

Proura11s: The current activities of the Task Force irselude a vaccine evaluation 
effort in Senegal, a survei lariee er1hariee111ent proJect ir1 Uganda, and consultatior1 
with individual countries to assist in imple111enting aggressive child survival 
programs. 

Researcn: The Task Fc·r~e is focusir1g C•r1 applied research r1eeds--the obstacles 
to vaccir1atior1 ir1 develc•pir1g cour1tries. Hign-oriority r1eeds in the er1g1r1eer1r1g, 
bicoeheMical, arid field research have been ider1tified. Some field studies have 
been stiNulated; sources of funding for other proJects are being sought. 

The Task Force cor1sultar1ts have undertaker. collaborative field research ir1 
developir1g cour1tries to assess ir1terver1tiecr·, strategies related to pollortyelitis. 
rneasles. arid neonatal tetar1us. 

Coc•rdir1at ic•r1 c•f research needed to forward cni lo survival C•DJect i ves c·f The 
Task Force sporisors is also facilitated by the appoir1tr•er1t of the Executive 
Director of the -.-ask Force as Chair. Researctl arid Develoomer1t Group. Exoarrded 
Prograrar11e OY1 hm1ur1i zat 1 or., WHO. 

Corn1111Jr1icatic•r1: Perhaps the rnost importar1t role played by The Task Force is that 
it serves as an information exchange on the world irm11unization effort. Regular 
meetir1gs w1t.1 its soor1sr.•rs provide a forum for inforrnatior1 sharir1g arid problera 
sol vi rig. 

The Task Force sporisored arid c.rgamzed a meetir1g of 90 public health 
experts and other distir1guished leaders in October 1905 ir1 Cartager1a, Colc1r11bia, 
to examir1e the moveraer1t. Ar.other sirolar meetir1g ir1 March of 1988 ir1 Talloires. 
Frar1ce, resulted 1r1 establishmer1t of child survival objectives that were 
formalized ir1 the "Declaratior1 c•f Talloires." 

Among those ObJeC~-1es are: 

--the g1c.bai eradicat1r.m C•f pollor11veiltis 



53 

Aooend1x 3 (continued> 

--virtual elimination of neonatal tetanus deaths 
--a 90~ reduction in measles cases and 95~ reducti~n in measles deaths 
--a 70~ reduction in annual deaths due to diarrnea 
--a 25~ reduction in case fatality rates associated with acute 

resoiratory ir1fections in Children under age 5 

The Task Force publishes a newsletter, World Immunization News <WIN>, in 
Er1gl ish. French, arid Soariish, to keep the mar1y peoole er1gaged in immur1izatior1 
efforts arour1d the world abreast of the latest developmer1ts. Persons on the 
mailin~ lists of the five soonsoring agencies autclftlatically receive WIN. Others 
rr.ay receive it by contacting The Task Force. 

The Task Force for Child Survival 
Carter i:•resider1t ial Cer1ter 

One Coper1h i 11 
At l ar1t a, Georgi a 30307 

U.S. A. 
!404) 420-5120 

?ource: Brochure published bv The Task Force for Child Survival. 




