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Till recent years it was thought that poliomyelitis was 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 alfected and only sporadic cases were seen,

Cne of the earliest recorded epidemics of poliomyelitis occurred in the

Scandinavian countries around 1870, Soon after Northern Zurope was involved,

he 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 epldemiology

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

countries also, During the last twenty years epidemics have occurred, amongst

other places, in the Carribeans, Malta, Puerto Rico and Hawaii

..(7). This

emergence of poliomyelitis from ar endemic disease of infants teo an epidemie

disease of infants and children and 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 ilself as a

preblem 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 effectively if and when the occasion arises,

It has been said that epidenics of peclicmyelitis have occurred in récent

years in some of the tropical and underdeveloped countries, The poinb

ngturally cames to mind:

was the poliovirus freshly introduced into those

areas cr did the virus already exist there? If the latter is true, one would

have tc explain the apparent abseunce of the disease in the past in those regions,
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OUne of the earliest recorded evidence that the poliovirus exisbted in
tropical and underdevelcped countrics, thoush not understood at that time, was
the finding in 1935 of 2 much hizher percentase of nositive results of neutra-
lizabion tests among the relstively voung adnlts in these rewions than other

~
areas where the disease was thoushi to be mich more prcvalent(b}. In 1236
Hillman(a) noted a hisher avtack rate of noliomyelitis amongst American soldiers
stationed in Manila than among the lecal inhabitants, Important observations
of similar nature were highlirhted during World War IZ, The rates of attack
were found to be much hicher amoncst T.5, and British soldiers stationed in the

(9), (6)

Middle Dast'” ', India’ /', Burma ancd the Philipmines than had ever been noted

amengst the local pomlation, Furthoermere, these rates were also several times
. s e s R . 10

larger than were experienced by troops in their own countrics (Fig, I)( ),

These findings pcinted sharply to the nresence of virus in the comunity.

(2)

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

Since the introduction in 1949 by Enders cf technics for the growbth of
on a larpge scaole has been made possible. Expensive and ciude neutralization
tests in monkeys have now Ziven way Lo reliable tests which can be carried out
with ease, The neutralizaticn and complement fixation tests have been applied
in studying the status of immnity in different populations., A few studies

have happily been made in the countries included within the Fastern Mediterranean

Zegicn of the World Heelth Organizaticn., The resulis are seen in fisures 2(11},

3(12)and h(la). It is apparent that the population is exposed to the poliovirus
rather early in life as antibodies are nresent to one or more types of the virus
in over 90% of the population above four years of age. As seen in Fig, 2 the
most susceptible age group (seven months to four years), as measured by the
presence of neutralizing antibedies, is also the one in which the maxdimaum number
of peralytic cases occcur, Thus, There is a good correlation, in the case of
poliomyelitis, between antibody level and the protection it affords, Figure h
presents an excellent comparison of the neutralizaztion and complement fixation
patterns between two distant popuiatidns. It is lmoawm that the neutralizing
antibodies are life-lagting whereas the complement fixing antibodies persist for
three to five years onl., It is thus seen that in Cailro, Sgvpt, 90% of the
population have reached immunclogic matﬁrity before the age of five -~ there is
hardly any further rise in the curve for the neutralizing antibodies, In con-
trast, the fimures for Charlesten W, Va, U,5,A indicates o gradual rise in the
level of neutralizing antibodies ~nd 907 of the population only above the age of
30 have developed similar protection, There 1s also a progressive rise in the
curve for the complement fixing antibodies up to the age of 25 vears in this
population as opposed to the situation in Caire, Egwmt, where these antibodies
gradually fall in level after the fourth vear,
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As is now well known poliovirus is excreted in the feces, Contamination
with human excreta is a simple mattcr in the underdeveloped countries with
primitive methods of sanitation, Thus is afforded the oppeortunity for infection
early in life with development of immunity with or without clinical disease,

It is recognized that poliomyelitis is relatively less severe in young children
than in older children and adults (Fig. 5)(h)

the younscr population, The few cases of paralysis that do occur in these

with fewer cases of paralysis in

areas are often labelled as "acute paralysis', The rmmercus ncn-paralyvtic cases
and inapparent infections are not rcported at 211, It must be remcmbered that
only one to two percent of those infected by the virus turn out to be frank
cases of poliomyelitis with involvement of the central nervous system with or |
without paralysis whereas over 90% suffer fram entirely inapparent infections
detected only by serlogic tests (Fig, 6). Thus, for the vast majority of the
population the benefit of exposure to the virus is obtained without elinical
evidence of the diseasec. This explains the mystery of the inapparent nature of
poliomyelitis in the tropics. It is cbvious, 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 cf the world where sanitation and living
standards have improved, the younger children have been mere protected and denied
the benefit of exposure to the virus with lack of antibody production and
immunity, VWhen inevitably expcosed to the virus at a higher age the disease
is likely to be more severe with more cases of paralysis, With a larger mmber
of susceptibles in the population morc widesprcad epidemics have resulied, The
rising age of poliomyelitis paticnts in developing community is well illusﬁrated
in Fig. 7 (13) . Whereas thirty years ago only 8% of poliomvelitis patients
were above the age of fifteen, today more than 35% of patients may be of fifteen

years of age or older,

With the progress that is ineviteble in this part of the world better
senitation and improved standards of living will surely came about in course of
time, With these changes there is everv likelihood that poliomyelitis will
emergce ag an epldemic disease in our région. Within recent years in the
Carribeans alone, epidemics have appedred in Cuba, Jamaica, Trinidad, Costa Rica

and more recently in British Guiana,

As an index of the status of sanitation in a community the infant mortality
rate could reflect on the likelihocd 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.S5.A., Switzerland, Demmark,
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Canadz, England, and Wales where the infant mortality per 1000 live births is
less than forty, have had more than 100 to 200 cases of poliomyelitis per
million populatiocn per year. In contrast less developed ccuntries like Zgypt,
Chile, Yuposlavia, Mexico and Cplumbia have had around ten cascs or less of

poliomvelitis per million pepulation per year,

This brings us to the consideration of the usec of vaccine for the Zastern
Mediterranean region. On the basis of the serologic work dome in Caire, Zgypt
(Fiz. L) and Morocco (Fig,3) and in other arcas we can assume that about 90% of
the population above the age of four or five years in ocur region have developed
antibodies tc one or mere bypes of the poliovirus, It is also Imown that up to
the age cof seven months antibodies obtained from the mother are prescnt in the
circulation cf the infant, In our region, therefore, the need for the use of
a vaccine would be limited, for all practical purposcs, to the age-group seven
months to four years (Fig 2). It is nouw cstablished that protection against
poliomyelitis has been afforded in a very large proportion of vaccinated indi-
viduals by the use of Sall's killed virus vaccine, 1In the small number who
have had the disease in spite of receiving the vaccine the disease has been less
severc and almost free of paralysis(lé). The exact period for which the
vaceline wonld remain effective, houovor, is for the future to tell - life-long
immunity may not be imparted cven after the three shobts are administered.
Repeated doses may be necessary. Thace adeinisitrative <¢ifficultics of bringing
a child in threc bimes for the shobs (cspecially in underdcvoloped arcas) are
well rocognized. In view also of the infreauency of paralytic cases in this
age group, and theo almost complete assurance of sub-clinical infecticn with the
concemitant develomment of antibedics, the need for artificial immunization
against poliomyelitis in this part of the world becomes less urgent, The
mumber of cases of infantile paralysis in our region are probably so few as would
not Justify adoption of a massive vaccination programme against this discase even
when resbricted to the seven months to four vears age group. For counitries
like Paldistan, wherc an casily preventable discase Iike smallpox still occurs
in epidemics resulting in several hundred %o over thousand deaths anmesally, the
time is not ripe yet for =n expensive vaccination programme against peliomyelitis,
On the other hand, trials with an easily administrable "liwve" attemuated polic-

(5,15,1).

virus veccine are in the expcrimental stage The prospect of a

vaccine of this type either supplementing or substituting the Salk killed vaccine
does cxist, Till such date as these developments teke a concrete shape the

only positive step which need to be rccommended is that voung individuals from
advenced countries , say up tc the age of thirty years or over, visiting cur area
may be required to get vaccinated against pdlioamyclitis in the interest of their

awn protection,
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While at the mament it has been considered impractical to instimute a
vaccination programme against poliomyvelitis in this part of the world, it is
suggested that serclogic surveys arc carricd cut everv fow vears, vroferably
under the auspices of the World Health Organization, to detcrmine any appreciable
change in the antibody status rs related to the age of the population, In the
light of past experience such change seems inevitable, Pilots serologic
studics, at regular intervals, in differentuﬁarts of our region, would indicate
the proper time for action against poliomyelitis in this part of the world.
Advantage could then be taken of an casier and more effective method of
immunization against polidmyelitis, which it is hoped, will be devcloped in the

not too distant future,
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RATES (PER 10C0) AT WHICH POLTOMYELITIS WAS CONTRACTED BY UNITED STATES
TROOPS stationed in diffcrenmt areas during the pericd 19h0-19L8,

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

MEASURES OF IMMUNITY TO POLICMYELITIS IN NORTH AFRICAN POPULATIONS

The age poried in which less than 902 of the population lacks antibedies
(indicated by vertical lincs) is brief (upper panel); when paralytic
cases oceur (lower pancl) they are virtually confined to the youngest

of the age groups. Age group to be vaccinated here need hardly ex-
tend beyong age 5. Reproduced from Paul J,R, (1956) J.Amer, med,Ass,
162, 1586,

NEUTRALIZIKG ANTIBODIES to the threc types of poliomyelitis virus in
French Morocco,  Reproduced from Paul J.R, & Horstmann, D, (1955)
Amer, J, Trop, Med, L, 523.

COMPARISON OF NEUTRALIZING ANTIBCDY PATTERNS WITH COMPLEMENT FIXTING
ANTIBODY PATTZRNS IN TWO POPULATIONS, (A: CATRC, EGYPT, B: CHARLISTON,
W, VA, U,S,A,).

The values indicated in this group correspond to the age groups
1,2,3,4,5 - 9, 10- 1, 15-29 and 30+years,

)

Neutralizing 1:2 dilution of scrum

H

Complement-fixing 1:h dilution of serum
— —- — —— = Complement-fixing 1:16 dilution of scrum,
Reproduced from Paul J,7, (1955) Epidemiology of Poliomyelitis,

Monograph Serics Ho, 26, Goneva, World Health Orgenization.

CLINICAL TYPES OF POLICMYCLITIS REIATED TO AGE: per cent non-paralytic,

spinal paralytic and bulbar cascs in cach age group, MNew York City,

1951 to 1953. Date from Dr, Morris Grecmberg, Dircctor, Burcau of
Freventable Diseases, Mow York City Dept, of Health cited by Horstmann
DM, (1955) Ann, N,Y, Acad, Scicnce 61, 96l

SCHEMATIC DIAGRAM OF THE CLINICAL AND SUB-CLINICAL FCEMS OF POLICMYELITIS

correlated with the times at which virus is present in various sites
and the development of anbibodies, From Pal J,R, (1955) Epidemioclogy
of poliomyclitis, Monogreph scries No, 26 Geneva, World Health

Crganization,
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Fiz, 7 - THE RISING AGE OF POLIOMYELITIS PATIENTS IN CONNECTICUT, U,S.A.
Reproduced from Paul J R, (1955) Zpidamiology of Poliomyclitis,

Monograph Serics Wo, 26 Geneva, World Health Organization,

Fi-, 8 - COMPARISON OF INFANT MORTALITY RATES AND PCLIOMYELITIS INCIDuNCE IN
TWITTY ~TWO COUNTRIES
Resdrawn from Payne, Ai,-M, (1955) Poliomyclitis as a world problem.

In: International Policmyelitis Congress, Poliomyelitis,  Papers and
discussions presented at the Third Inbtcrnational Poliomyclitis

Confcrence, Rome 195L, Philadelphia,
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