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Till recent years it was thour:;ht that poliomyelitis ,TaS a rare disease or 

perhaps did not exist at all in the tropical and underdeveloped countries. As 

a matter of fact, in those parts of the world where poliomyelitis was known to 

be prevalent, infants alone were affected and only sporadic cases Here seen. 

One of the earliest recorded epideroics of poliomyelitis occurred in the 

Scandinavian countries around 1870. Soon after Northern Europe was involved. 

The United States has been affected by epidemics of poliomyelitis only since 

the turn of the century (7) • In recent years this chan~e in the epidemiology 

of the disease has been witnessed in same of the underdeveloped and tropical 

countries also. During the last hrenty years epidemics have occurred, amongst 

other plnces, in the Carribeans, Halta, Puerto Rico and HaWaii(7). This 

emergence of poliomyelitis from ale endemic disease of infants to an epidemic 

disease of infants and childron anel even young adults (in few places) is 

certainly an outstanding feature of the study of epidemiology in recent years. 

It is believed that poliomyelitis may sooner or later present itself as a 

problem in those parts of the world now considered to be safe. It is thus 

important for us to understand the nature of this challenge so as to be pre­

pared to tackle it effeotively if and 1·rhen the occasion arises. 

It has been said that epidenics of poliomyelitis have occurred in recent 

years in some .of the tropical and underdeveloped countries. The point 

naturally comes to mind: was the poliOvirus freshly introduced into those 

areas or did the v"irlls alread;T exist there? If the latter is true, one would 

have to explain the apparent abse','ce of the disease in the past in those rer,ions. 
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One of the earliest recorc'ec' evide;,ce that the poliovirus ex5_stod in 

tropical nnd underdeveloped cCl1.ntrics, thou:;h not unc_erstooc1 at that t:b-;..e, Nas 

the findin[s in 1935 of c much h:L)1Gr percenta:38 cf !Jositive results of neutra­

lization tests 8J.ilCnU the relativGl~T "'OUT'.':!; 2.dl1.1ts iT, these re~;ions then:. other 
(0\ 

areas Trhere the disease U2.S thou:;ht to be mnch more prov2.1ent G I. In 1936 

HlTlJn2,n (3) noted a hi"hor 2_ttacl( rE'-to of poliom:celitis 2Honr;st American soldiers 

stationed in Manila than 21llon~; the local j_nhabito_nts. Inportant observations 

of s:iJnilnr nature Here highli"hted durin::; -(Iorld -,Jar II. The rates of attack 

uere found to be much hirrher [l1110n,~;st U .;;. :3_no. British soldiers stCltioned in the 

Hiddle East (9 ) j India ( 6 ), Burma ane' the Philip;cines than hac' cver been noted 

amonc;st -Ghe local populO-tion. Furthor:ulore, these rates 1'lere also several times 

] t ' -- -. d b t . t' . •. ("" I) (10) .f'2.J.:'[:,'cr l1an were experlence. y roops In neJ...r O'tvn COLlnllrJ.Cs .L' J..C. .. 

These findings pcinted sharply to the :oresence of virus in the community. 

Since the introduction in 1949 be' ;;;nders(2) of technics for the growth of 

poliovirus in non-nervous tissue, the study of the epidemiology of poliomyelitis 

on a lUI'r;o sC2.1e has been T.1ade pos sible. Expensive and cru(}e neutra.lization 

tests in mon~(e;rs have !lOU :;iven way to reliable tests 1rJ'hich can be carried ,out 

'Hith ea.OG. The neutraUzati01'_ and complement f:i:x:ation te sts havc been applied 

in studying the status of :lJnmunity in dHferent populations. A feu studies 

have happily been made in the countries includec_ within the Eastern 11editerranean 

Regj_on of the World Health Oreanization. The results are seen in figures 2(11), 

3 (12) and 4 (13) • It is apparent that the population is exposed to the poliovirus 

rather early in life as antibodies are Drcsent to one or more toTes of the virus 

in over 90% of the population a~Jove f our years of age. As seen in Fig. 2 the 

most susceptible aee group (seven months to four years), as measured by the 

presence of neutra_lizing antibodies, is also the one in which the max:lJnum number 

of paralytic cases occur. Thus, there is a good correlation, in the case of 

poliomyelitis, between antibody level a_no' the protection it affords. Figure 4 
presents an excellent comparison of the neutraliz2_tion and complement f:i:x:ation 

patterns beh1een two distant popule_tions. It 5_s knavm that the neutralizing 

antibodies are life-lasting whcreo_s the complemcmt f:i:x:ing antibodies persist for 

three to five ,cears onl,-. It is -e'ms seen that in Cairo, 3g:!l)t, 90% of the 

population have reached immunoloc;ic maturity before the age of five - there is 

hardly any further rise in the curVe f0r the neutralizing antibodies. In con-

trast, the fie::ures for Charleston TJ.Va, U.,s.A indicD..tes c1 gradual rise in the 

level of neutralizing antiboc1ies 2,",d 90% of the population only ~ the age of 

30 have developed s:iJnilar protection. There is also a progressive rise in the 

curve for the complement fixing antiboc1ies up to the age of 25 years in this 

population as opposed to the situation in Cnirc, li;.'r''Pt, ,.here these antibodies 

gradually fall in level after the fourth year. 
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As is nDl'/ well kn01m poliovirus is excreted in the feces. Contamination 

,lith hmnan excreta is a simple matter in the underdeveloped countries with 

primitive r,mthods of sanitation. Thus is afforded the opportunity for infection 

early in life ,lith development of immul,,_ty.lith or without clinical disease. 

It is recognized that poliomyelitis is relatively less severe in young children 

than in older children and adults (Fj,e:. 5) (4) with fmler cases of paralysis in 

the younger population. The few cases of paralysis that do occur in these 

areas are often labelled as "acute paralysis". The numerous non-paralytic cases 

and inapparent infections are not reported at all. It must be ramembered that 

only one to two percent of those infected by the virus turn out to be frank 

cases of poliomyelitis Hith inVolvement of the central nervous system uith or 

without paralysis whereas over 90% suffer from entirely inapparent infections 

det0cted only by serologic tests (Fig. 6). Thus, for the vast najority of the 

population the benefit of exposure to the virus is obtained without clinical 

evidence of the disease. This explains the mystery ef the inapparent nature of 

poliomyelitis in the tropics. It is ebvious, then, that .this situation in the 

underdeveloped countries is the result of an excess of virus in the community 

rather than an absence of the same. 

In contrast, in those parts of the world ''1here sanitation and living 

standards have improved, the YOl'nger children have been mere protectec'. and denied 

the benefit of exposure to the virus wlth lack of antibody production and 

immunity. Vlhen inevitably exposed to the virus at a hiEher nge the disease 

is likely to be more severe l1i th more cases of paralysis • With a largor nmnber 

of susceptiblos in the population more widespread epidemics have rosulted. The 

rising age of poliomyelitis pationts in developing community is l1ell illustrated 

in Fi[;. 7 (13). l'fuereas thirty years a[-;o only 8% of poliomyelitis patients 

were aaove the age of fifteen, today more than 35% of patients may be of fifteen 

years of age or older. 

,'lith the progress that is inevita~Jle in this part of the world bettor 

sanitation and improved standards of living will surely came about in course of 

time. With those changes there is evar," likelihood that poliomyalitis will 

emergo as an epidemic disease in our region. vlithin rocent years in the 

Carribcans alone, epidemics have appeared in Cuba, Jamaica, Trinidad. Costa Rica 

and more recently in British Guiana. 

As an index of the status of sanitntion in a connnunity the infant mortality 

rate could reflect on the likelihood of poliomyelitis epidemics. This is, 

indeed, the case as very well illustrated in Fig. 8 from Payne of the "WHO 

advanced countries such as Sweden, Australia, U.S .A., Svritzerland, Derunarlc; 
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Cane,da, England, and vlales where t'le infant mortality per lOOO live births is 

less than forty, have had more than 100 to 200 cases of poliom,'elitis per 

million popula-tion per year. In contrast loss devoloped ceuntries like :::gypt, 

Chile, Yur:oslavia, Mexico and Colur"bia have had around ten cases or less of 

poliomyelitis per million popul~:t,ion por yBar. 

This brings us to the consideration of thee use of vaccine for tho :::astern 

Mediterranean region. On the basis of the serologic ,,'orle done in Cairo, ;;gypt 

(Fig. 4) and Morocco (Fig.3) and in oti"er areas 1~e cen assume that about 90% of 

the population above the aGe ef four or five years in our region have developed 

antibodies to one or more ty»es of the poliovirus. It is also known that up to 

the age of seven months antibodies obtained from the mother are present in the 

circulation of the infant. In our region, therefore, the need for the use of 

a vaccine 1wuld be limited, for 2,11 pr2.ctical purposes, to the age-group seven 

months to four years (Fi,; 2). It is nOll establishod that protection against 

poliomyelitis has been affordod in a very largo proportion of vaccinated indi-

viduals by the use of Sallets leilled virus vaccine. In the small number who 

have had the disease in spite of receiving the vaccine the disease has been less 

severe and almost free of paralysis (16) • The exact period for which the 

vaccine would remain effoctive, hocrovor, is for the futuro to tell - life-long 

immunity may not be imp2,rtod oven aftor tho three S;lOtS 8.re ac1.ministc)red. 

Repoated doses may be necessary. T~10 2dm.inistrativG difficulties of bringing 

a child in three times for the shets (ospecinlly in undordeveloped areas) are 

lIell recognized. In vim; also of the infroquency of paralytic cases in this 

age group, and t:lO almost complete assurance of sub-clinical infection Hith the 

concomitant development ef antibodies, the need for artificial immunization 

against poliomyelitis in this pnrt of the "Torld becomos less urgent. The 

number of cases of infantile paral:'sis in our region are probably so few as would 

not justify adoptien of a massive vaccina.tion proGrmnme against this disease even 

when restricted to tho seven months to four YBars age group. For ceuntries 

like PalcLstan, where an easily preventable disease like smallpox still occurs 

in epidemics resulting in several hundred to over thousand deaths annuc~lly, the 

time is not ripe yet for an expensive vnccination pregramme against poliomyelitis. 

On the other hand, trials ,rith an easily administrable "live" attenuated polio­

virus va.ccine are in the experimental staGe (5,15,1). The prospect of a 

vaccine of this type either supplementing or substitutinG the Sallr killed vnccine 

does exist. Till such date as theso developments t2.ke a cencrete shape the 

only posj.tive step which need te be recommonded is tha.t young individuals from 

adva.nced countries , say up to the aGe of thirty years or over, visiting cur area 

may be reCJ)J.ired to get vaccine.toe' against p5liomyolitis in the interest of their 

awn protection. 
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\fuilc 8.t the manent it has boen considered impractical to institute a 

vaccino.tion programme against poliomyelitis in this part of the uo:cld, it is 

suggested that seroloe;ic surveys aro carriod out every feu years, preferably 

under the auspices of the World Health Organization, to detormine any appreciable 

change in the antibody status c.s rGlated to tho aee of tho pOPl1lation. In the 

light of past ~~perience such change seems inevitable. Pilots serologic 

studies, at regular intervals, iN different parts of our rogion, would indicate 

the proper time for action aGainst poliomyelitis in this part cf the .wrld. 

1\.dvantage could then be taken of 8.n e8.sier and more effective method of 

immunization against poliomyelitis, which it is hoped, .,ill bo developed in the 

not too distant future. 
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FiC. I - RATES (PER 1000) AT ,*iICH POLIOMYELITIS ~JAS CONTRACTED BY UNITED STATES 

TROOPS stationed in differont areas during the period 1940-1948, 

Paul J.R. (1949) ilmer. J. Hyg., 50, 57. 

Fig. 2 - IlEASURES OF OO1UNITY TO POLIOImLITIS IN NORTH AFRICAN POPULATIONS 

The age period in which less than 90% of the population lacks antibodios 

(indicated by vertical linos) is brief (upper panel); when paralJ~ic 

cases occur (lower panel) the;' are virtually confined to the youngest 

of the age groups. Ago. group to bo vaccinated hore need hardly ex-

tend beyong ago 5. Reproduced from Paul J.R. (1956) J.Amor. mod.Ass. 

162, 1586. 

Fig. 3 - NEUTRALIZING ANTIBODIES to the thro~ t~'Pes of poliomyelitis virus in 

Fronch }lorocco. Reproduced fror" Paul J.R. & Horstmann, D.H. (1955) 

ilmor. J. Trop. Mod • .!±, 523. 

FiG' 4 - COHPJlRISON OF NEUTHALIZING ANTIBODY PATTERNS HITH COMPLE1.fEHT FIXING 

ANTIBODY PATTC3R.liS IN 'rlvO POPULATIONS. (A: CAIRO, EGYPT, B: CHARlESTON, 

W.VA, U.S.A.). 

The values indicatod in this group correspond to tho age groups 

1,2,3,4,5 - 9, 10- 14, 15-29 and 30+yoars. 

= Neutralizing 1:2 dilution of sorum 

= Comploment-fixinG 1:4 dilution of sorum 

= Comnlomont-fixing 1:16 dilution of sorum. 

Reproducod from Paul J .'c. (1955) Epidemiology of Poliomyolitis. 

Honograph Sories No. 26, ('Gneva, vlorld Hoalth Orge.ni21ation. 

Fir;. 5 - CLINICAL TYPES OF POLIOJV1Y,~LITIS RELATED TO AGE: per cent non-paralytic, 

spinal paralytic and bulbar casus in oach age group, HelT York City, 

1951 to 1953. Data from Dr. JiIorris Greenberg, Director, Bureau of 

Preventabl0 Diseases, N(;H York City Dept. of Health cited by Horstmann 

D oM. (1955) Ann. N.Y. Acad. Scic..nce 61, 964. 

Fig. 6 - SCHGMATIC DIAGRAi.'1 OF THE CLINICAL AND SUB-CLINICAL FORMS OF POLIOMYELITIS 

correlated with the times at which virus is present in various sites 

and tho development of antJbodios. From Paul J .R. (1955) :epidemiology 

of poliom;'Dlitis. Monograph series No. 26 Geneva, World Health 

Organization. 
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Fir;. 7 - THE RISIN} AGE OF POLIOMYELITIS PATIENl'S IN CONNECTICUT, U.S '!" 
Roproducod from Paul J .R. (1955) EpidemioloGY of Poliomyelitis. 

Nonograph Series Ho. 26 Genova, 1'lor1d Hoalth Organizatlon. 

FiG. 8 - COMPARISON OF INFANT MOilTALITY RATE3 AND POLIOMYELITIS m:aWNCE IN 

T'WJ!.:lITY -TUO COUNTRIES 

Ro .. drmm from Payno, A)'i.-M. (1955) Poliomyolitis as a world prob10lil. 

In: Intornatj.onal Poliomyelitis Congress, po1iom,ro1itis. Papers and 

discussions presonted at the Third International Poliomyelitis 

Conferenco, Romo 1954, Philadelphia. 
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