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Only about 1 per cent of susceptlbles exposed to a wlld pollovirus 
wlll show a recognized cllnlcal manlfestatlon. In other words the great 
bulk of pollovlrus infections are completely sllent and symptomless. 
Epldem~olog~cally (a) an absence of paralytlc cases does not necessarily 
mean that pollovlruses are not circulating in the comunlty, and (b) a 
paralytic case may represent a solitary event without an apparent source 
of ~nfectlon. 

The clznical manlfestatlons Include 

- mlld illness, e.g. fever, malalse; - aseptlc menlngltls, poliovlrus 1s only one of many 
vlruses that cause aseptlc menlngltls; - paralytlc pol~omyelltls, paralytlc disease may occur 
In other enterovlrus infections but 1s rare and 
usually translent 

Vlrus-neutralzz~ng antlbodles form within a few days after exposure 
and perslst apparently for llfe. The virus multlplles In the intestinal 
tract and deep lymphatic structures. Antibodlee must be present in the 
blood to prevent the dissemination of the vlrus to the central nervous 
system - they are not effective ~f CNS has already been invaded. 

Passrve imnunity 1s transferred from mother to offspring, but the 
maternal antibodies gradually disappear wlthrn the flrst six months of 
llfe. Local (or cellular) ~mmunity, though llttle understood, is 
zncreasxngly recognized as havlng an Important role m protectlon agalnst 
infection. 

Man 1s the only known reservoir for the polioviruses. The mouth 1s the 
portal of entry and prlmary multiplication takes place in the oropharynx and 
antestines. The virus is regularly present in the throat and in stool before 
the onset of ~llness. There is llttle or no vlrus in the throat wlthln a 
week from onset but the vlrus continues to be excreted in faeces for several 
weeks, even m the presence of hlgh antibodies m the blood. Faecal 
contamination 1s the usual source of infection. Polioviruses are readily 
spread withln the family. 

Pollornyelrtls In the world 

"~nfantrle" pollomyelltls. In the developing world where no organized 
amunization programmes have been anstituted pollomyelitis continuer to be 
a dlsease of infancy, 1.e. actually "lnfantlle paralyeis". The majority of 
countries report only a small number of sporadlc cases. Mothers, universally 
anmune to all three types of poliovlrus transfer their imunity to t h e m  
offspring. The polioviruses are circulating intensively in the cammunity. 
Infants are exposed to the wlld poliovrrusee whlle st111 under cover of 
maternal antibody protection. The ratio of Inapparent to apparent infection 
1s hrghest in mfants. The end result is a plcture of very hrgh and very 
early infectlon with hardly any or no paralysis. 



However, i n  recent years In a number of Instances a high t o l l  of 
infantile paralysis has been coupled wlth wlde circulation of the vlrus.  
There was no evldence of epidemics In recent years l n  Ghana, but l n  
1974 the observed prevalence of lameness a t t r lbuted t o  pollomyelltls was 
7 per thousand among school-age chlldren and the annual lncldence was 
estimated t o  be a t  l eas t  28 per 100 000 populatlon. These figures are 
comparable to  those prevalent In North Amerlca and Europe pr lor  t o  the 
introduction of the vacczne. 

Epldemic pollomyelitis. In a number of developing countries 
suddenly pollomyelrtls h l t s  l n  the form of an extensive outbreak. 
To c l t e  only a few, there 1s the classical example of Argentina where 
suddenly more than 400 laboratory-confirmed paralytic cases occurred In  
1971. There 1s agaln the example of Malaysla where an incidence of 
a l i t t l e  over 100 cases was recorded during the s l x t i e s  and then a sudden 
outbreak extended over 1971/1972 and accounted fo r  more than 1200 laboratory- 
conflrrned paralyt ic  cases. Only recently,  1.e. ear ly  t h i s  year, the 
Phlllppines experienced the f i r s t  outbreaks of p a r a l y t ~ c  pollomyelitis. 
Payne has stipulated tha t  when the general condltlons of the populatlon 
Improves as evidenced by the dropping of lnfant  mortali ty below 75 per 
1000 l l ve  b i r t h s ,  the lncldence and pat tern of pollomyelltls changes. 
Thus p o l l o m y e l ~ t ~ s  outbreaks may be the unwelcome concomitant of Improved 
l ivlng standards In  the developing world. 

"Controlled poliomyelltls". In  Europe, North America, Oceanla and 
l n  some other areas of the world the poss lb i l l ty  of e f fec t ive  control of 
p o l i o m y e l ~ t ~ s  became a f ac t  i n  1955. In tha t  year k l l l ed  po l lomyel~ t l s  
vaccxne was introduced. The reductlon In the annual Incidence of 
pollomyelitis was fur ther  accelerated In  1959-61 when the l l ve  attenuated 
vacczne became available on a large scale .  In  1955, 17 364 cases of 
poliomyelltrs were reported i n  the USSR, 27 343 cases In  the other countries 
i n  Europe, and 31 582 In the Unlted States  of America, Canada, Auetralia and 
New Zealand combined - a grand t o t a l  of more than 76 000 cases. I n  the same 
countries i n  1967 only 1013 cases were reported, 1.e.  a reductlon of over 
98 per cent. l n  12 years. The reductlon has slnce been maintained and the 
nmber of cases reported l n  1975 i n  the same countries was less  than 300. 
However, recently i n  a few countries coverage by mmunlzatlon has been on 
the decllne and the  number of poliomyelitis cases among the non-vaccinated 
has increased, although st111 very small l n  number. I n  one country, with 
over 50 mill ion population where not more than three or  four cases were 
recorded annually, over 1 2  cases were reported l n  1976 and l n  1977 14 cases 
were reported during the f i r s t  elght months of the year. A t  the same time 
vaccination coverage has been decreasing by approximately 10% per year and 
is estimated t o  be not more than 60% a t  present. 

Concomitantlyln a few areas wlth repeated vacclnatlons conducted 
regularly and reachlng v i r t ua l l y  a l l  young children, wild polioviruses were 
rarely ident i f ied.  In  other  words the pollovlrus s t r a in s  lsolated m these 
areas now closely resemble the attenuated vacclne s t r a ln s  and a re  generally 
presumed t o  be of vacclne progeny. Vaccine viruses a r e  abundantly 
excreted by the vaccrnee and a re  lnfectrng the unvaccinated contacts. The 
rare  cases of po l iomyel i t~s  tha t  do appear a r e  a t t r lbu ted  t o  imported wild 
viruses o r  may be In some lnstances vacclne-associated, 



The alms of a surveillance programme can be sumnarlzed as follows: 

1. Assessment of lncldence and trends of pol~omyelltls- 
related morbldrty and mortality 

(a) In countrles conductlng control (immunlzatlon) programmes, data on 
dlsease attack rates In varlous sectors of the comunlty provlde the prrmary 
tool for evaluating programme efficacy. By collectrng case data according 
to vacclnation status (fully vaccinated, partially vaccinated, not 
vaccmated, unknown) this surveillance system also provides a check on 
vaccine safety and efficacy. In developed countrles where oral pollo- 
myelitrs vacclne 1s used extensively and pollomyelitls attack rates have 
been reduced to extremely low levels, and where also sophisticated lnvestigatlon 
of vlruses 1s feasible, the prlmary focus wlll be on vacclne safety and in 
establlshmg the relationship, if any, between the vlruses isolated from 
paralytic cases and those being used in the vaccines. 

In countrles in whlch pollomyelitls lnczdence has not yet been 
effectively reduced, the numbers of cases w ~ l l  preclude thls type of detailed 
analysis, and the prlmary focus wlll be on Identifying clusters of cases in 
persons thought to have bee9 fully imnunlzed as a check on vaccine potency. 

(b) In countrles not conductlng control programmes the magnitude of the 
dlsease problem has to be assessed. Residual paralysrs is relatively easily 
recognized, and a survey of groups such as pre-school chxldren or school 
entrants can give a reliable lndlcation of the extent of the problem and the 
need for an immunization programne. 

(c) In both countrles wlth and wlthout control programmes, the drsease 
surveillance system provldes an early warnlng of large outbreaks, and when 
such data 1s placed before natlonal and/or international decision-makers 
promptly, it can lead to co-ordlnated purposeful interventions being 
undertaken to control further dlsease spread. 

2 .  Assessment of vaccination coverage and immune status of the population 

(a) Countries w ~ t h  control programmes: focus 1s laid on lwunlty as 
provlded by vaccination, sero-conversion rates and duration of immunity 
in varlous age-groups. However, in a number of countries there har recently 
been a trend of duunishlng lnterest in vacclnatlon and tha need has arraen 
to determine periodically the lmnunity proflles m different ages end sectors 
of the comnlty. 

(b) Countries without contrc-1 programes: sample serological surveys 
carried out in the sectors of the comunlty which rlsk lackrng protective 
antibodlea would detect potential areas for epidemics. Serological findlngs 
provide lnformatron to be used when planning to undertake a control progranrme. 

A survey of an unvacclnated population can help define both the extent 
and the age distribution of the dlsease. In other wordo the information 
wlll asslst in determining the vacclnation schedule, 1.e. desrgnlng a schedule 
that will provide a complete course of vaccination before a high percentage of 
children have been exposed to the wlld virus. 



In  t h l s  context l t  1s t o  be noted t h a t  In  the  developrng world, even 
In countrles where pollomyell t ls  1s s h l f t l n g  Into an epldermc form, the  
dlsease 1s  st111 seen In the  very young. 70 t o  80 per cent.  of cases occur 
In the f l r s t  two o r  three years of l l f e  and 80 to  90 per cent. by the  end 
of the  fourth year 

Po l lomyel l t~s  vacclnes 

Both "kll led" (Salk-type) and "lzve" (Sabln-type) a r e  a v a ~ l a b l e .  
The k l l l e d  vacclne 1s admlnlstered by ln ject lon and the l l v e  vaccine 1s  
glven o ra l ly .  Both k l l l e d  and l rve  vacclnes have been used wldely and 
both have shown t o  be safe  and e f fec t lve .  

1. Kllled poliomyell t ls  vacclne 

The vacclne 1s  prepared from pol lo  vlruses grown i n  monkey kidney 
cul ture  and 1s lnactlvated by formalln. It came Into use In  1955 but 
gave way I n  most countrles t o  the l l v e  vacclne when t h l s  was l a t e r  
zntroduced. It 1s st111 used Ln Flnland, Sweden, Holland, some par t s  of 
Canada-and Australla.  In  Denmark two doses of k l l l e d  vacclne a r e  glven 
before feedlng l l v e  vacclne 

The advantages and dlsadvantages of the  k l l l e d  p o l l o m y e l l t ~ s  vacclne 
can be sunrmarrzed as follows. Properly prepared and admlnlstered l t  
lnduces good levels  of humoral antlbodles I n  a satisfactory proportion of 
those recelvlng suf f l c len t  doses, and thus p ro tec t s  the vacclnee agalnst  
paralytic polzomyelltls. In  the countrles where r t  has been exclusively 
but extensively used, l t  appears t o  have cut short  the c i rcu la t ion  of 
pollovlruses.  However, t h l s  has been observed I n  small countrles 
which have been providing repeated doses t o  nearly t h e  e n t l r e  t a rge t  
populatron and a re  furthermore surrounded by countrles where there  has 
been e f fec t lve  control  (by l l v e  vaccine) f o r  a long tlme. 

The k l l l e d  vacclne can be included I n  the  comblnatlon dlphtheria- 
pertussrs-tetanus vacclne and can thereby be Incorporated Into the 
zannunlzatlon schedule f o r  Infants  and young chrldren. Nonetheless, 
generally repeated reinforcing doses a re  requlred t o  keep up the lmnunlty. 

The absence of l lv lng  v l rus  excludes the potent la l  f o r  mutatlon 
and reversion t o  virulence. But by the  same token the vacclne does not 
induce loca l  ( ~ n t e s t l n a l )  ~mmunlty l n  the  vacclnee; hence wlld vl ruses  
can multlply In  the gut of t h e  vacclnees. In  other  words the vaccinees 
do not serve as  a block t o  rnfect lon wlth t h e  wild vl ruses .  

The absence of l lv lng  vl rus  permits t t s  use In  lndlvlduals wlth 
~maunodeflclency dxseases or  those under mmunosuppresslve therapy, and 
their families.  

The blggest  disadvantage, however, 1 s  the  d i f f i c u l t y  I n  producing 
large amounts of vacclne In  su f f l c len t ly  hrgh vl rus  t l t r e s .  Concomitantly, 
the cost  of the k l l l e d  vacclne 1s much hlgher than the l l v e  vacclne. 

Although the  k l l l e d  vaccine has had a very good record, I£  a s lng le  
f a i l u r e  I n  vlrus lnact lvat lon were t o  occur the use of v l ru len t  pol lo  
viruses as vacclne seed creates  po ten t l a l  f o r  tragedy, especially I£ the 
vacclne 1s t o  be produced by a multitude of firms on a large  scale .  



However, attempts a re  a t  present berng made on the one hand t o  grow 
vlruses I n  very high t l t r e s  i n  human dlploid c e l l s ,  and on the other  
hand, t o  prepare a sub-unit vacclne. 

2. Live pollomyell t ls  vaccrne 

The l l v e  p o l l o m y e l ~ t l s  vaccine 1s prepared from the Sabln vl rus  
s t r a l n s  obtarned by attenuation of the poliovlruses by s e r i a l  passage 
In  t i s sue  culture.  The vacclne was f i r s t  produced i n  1955. Large- 
sca le  f l e l d  t r i a l s  were carrled out IU 1955-1959 which established ~ t s  
safe ty  and efflcacy Many countrles used ~t f o r  routine immunization 
l n  1960 and l t  was licensed In the  United Sta tes  of Amerlca I n  1961-62. 
When f l r s t  used (and u n t i l  recently In many Soc la l l s t  countrles)  
monovalent vacclnes each incorporating a serotype were commonly used. 
However, trivalent vacclne i s  now widely used. 

The l l v e  at tenuated p o l ~ o m y e l l t ~ s  vacclne 1s glven by t h e  o r a l  
route. It m f e c t s ,  mul t lp l les  and mmmlzes, 1.e. it srmulates the  
na tu ra l  po l lo  vi rus  ~ n f e c t i o n .  It confers long-lastlng ~mmunity, 
posslbly lifelong. By colonizing the  l n t e s t l n a l  t r a c t  l t  competes 
with and lnduces resistance t o  lnfect lon by the  wild polloviruses 
In  other  words ~t blocks the  c l rcu la t lon  of the  pollovirus In  the  
cornnun1 ty  . 

I n  the face of an epldemrc l l v e  vacclne can be eas i ly  administered 
on a mass sca le  and quickly h a l t s  the  epldemlc. As t h e  l i v e  vaccine 
viruses become established quzckly I n  the gut of the vaccine recipients, 
they are capable of blocklng rnfectlon wlth the  epldemic v i rus  within a 
matter of days, even before the vacclne-lnduced antibodles can become 
f u l l y  effect ive .  

One advantage of the  l i v e  poliomyelitis vaccine i s  t h e  ease with 
which i t  i n  grown I n  t i s s u e  cul ture  and t h e  quanti ty i n  which i t  i s  
produced. The p r ice  1s thereby much lower than t h a t  f o r  the  k i l l e d  
vaccme. Furthermore, recently,  human dlplold  c e l l  cul tures  have 
been l icensed f o r  vaccrne production, t h l s  economises on the  use of 
monkeys which a re  becomlng scarcer  every day and a l s o  ensures freedom 
from v l r a l  contarmnatlon. 

Llve vaccine 1s  sens i t ive  t o  heat and has t o  be marntalned cold. 
preferably below zero. Magnesium chlorlde and sucrose a r e  good s t a b i l i z e r s  
but do not obvlate the need f o r  rigorous cold storage and t ranspor t .  

In  the dewloplng world seroconverslon ra tes  have been lower than 
those observed I n  Europe o r  North America. This has been a t t r i b u t e d  t o  
antlbodles i n t h e  mother's m l k ,  In terference by other  v i ruses ,  especia l ly  
the enterovrruses, and recent ly  t o  an inhibi tory  substance i n  the  sa l iva .  
However, th ree  doses of a potent vaccine assure a good i m u n l t y  i n  most 
ins  tances . 



In rare  cases l i ve  pollomyelltls vacclne has been associated 
temporally wlth paralytic dlsease l n  vacclne recipients or t he l r  close 
contacts. The findings of a WHO col labora t~ve  study on the re la t ion  
between acute pers ls t lng splnal paralysis and pol lomyel l t~s  vacclne 
confirms tha t  o ra l  Sabln vacclnes are among the safest  vaccrnes In  use 
today. 

Both k l l l ed  and l lve  po l lomyel l t~s  vacclnes a re  effective In 
preventing poliomyelitis, but TOPV 1s  easy t o  admlnlster, confers more 
resistance In the alimentary t r ac t  t o  relnfectlon wlth pollovlrus 
and Interferes  w ~ t h  simultaneous rnfectlon with wild vlruses,  and i s  
therefore more sulted t o  organized cormnun~ty-wide vaccination programmes 
and epidemic-control campaigns. Furthermore, prlmary vaccination with 
l l ve  poliomyelltls vacclne produces long-lastlng immunity. 

Because of the above most of the countries have adopted the l l ve  
vaccine for  t he l r  natlonal routlne immunlzatlon programmes. 

Vaccination schedule 

1. Killed vacclne. Four doses should be given for  prlmary mmunlzation 
The f i r s t  three doses should be comblned with DPT, 1.e s ta r ted  during the 
second or  th i rd  month of l l f e  and glven a t  4-6 week intervals .  The 
fourth dose 1s glven 6-12 months a f t e r  the th l rd  and relnforcing doses 
a re  glven a t  2-3 year ~ n t e r v a l s ,  but probably a t  longer intervals  w ~ t h  
the more potent vacclnes available. 

Killed vacclne should be given t o  persons with lmnunodlfficiency 
diseases. It 1s  preferable t o  glve k l l l ed  vaccine ra ther  than l i v e  
vaccine t o  pregnant women o r  t o  those who a re  under ~mmunosuppressive 
therepy. There 1s no no known contrarndication except apparent 
severe f eb r l l e  disease. 

2. Live vaccine. Three doses of trivalent l rve  vaccine should be glven 
f o r  primary mrmunlzatlon. Again they should be Integrated wlth DPT 
vaccmnatron. In countries where vaccination programmes have been carr led 
out effectively fo r  long periods, a relnforcing dose may be given upon 
school entry.  

In addltlon to  the usual apparent severe f eb r i l e  dlsease the contra- 
lndrcations t o  the l l ve  vacclnes a re  ~rnmunodlffic~ency dlseasee and 
immunosuppress lve therapy. 


