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I INmODUCTION 

The interest of the World Health Organization in poliomyelitis goes back 

to the date when the Third World Health Assembly stressed the desirability of 

international guidance on the measures to be taken to prevent the· spread of 

'poliomyelitis, and recommended the establishment of an expert committee to co

ordinate research with a view to obtaining the information necessary eventually 

* to specifY effective.preventive measures. 

In 1953, .following the first meeting of this expert committee, the Organi:ra

tion initiated a pol~.omyelitilil. programme. The Eastern Mediterranean Regional 

Office participated in this programme by designating two laboratories in the 

Regi~ as "Regional PoliomyelitiS Centres". These are the United States Naval 

Medical Research Unit (NAMRU) No.3 in Cairo, and the Virus Laboratory of the 

Hadassah Medical School, Hebrew University, Jerusalem. 

The basic idea behind the designation of these centres is to stimulate 

and facilitate research which will help to makepos&ible the use of new control 

measures, particularly vaccination. 

Preliminary investigatiOns undertaken by these centres have tended to 

show that poliomyelitis is highly endemic in the Region. It was found that 

in rural Egypt, for examp:e, 76% of the children had developed antibodies 

against one type of poliomyelitis, and 40% against two types before they were 

one and n ho.lf years of age. 

Sub-Committee A of the Regional Committee for the Eastern Mediterranean 

at its sixth session, noting the high. level of immunity developed 1n young 

children in certain countries of the Region, requested the Regional Director 

* Resolution WHA) .21, Off. Rec. Wld.Hlth.Org.28,22 
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to continue studies of the problem of poli~elitis in the Region, and recom

mended that travellers from foreign countries should receive active immunization 

* prior to their going to areas of high endemicity. 

After reviewing the situation as regards poliomyelitis in the Region, the 

Regional Director submitted the results of his studies*l~ to the Regional Committee 

at its seventh session. Noting that the IlUlllber of cases of poliomyelitis reported by 

countries of the Region had shown a steady increase during the previous ten 

years , Sub-Committee A recommended that Member States should initiate periodic 

studies on immunity level among infants and children of pre-school age and re

quested the Regional Director to assist with these studies, with a view to 

assessing the need and advisability of introducing vaccination against polio

myelitis into countries of the Eastern Mediterranean Region.!-

In compliance with the request of the Regional Committee for the Eastern 

Mediterranean, at its eighth session, data on poliomyelitis collected from 

countries has been published in the Weekly Epidemiological Report of the Office 

starting with No.40 of 2 October 1958. 

In 1959 technical discussions on the problem of poliomyelitis were held by 

Sub-Committee B at the ninth session of the Regional Committee. 

In view of the results of serological surveys made in a number of countries, 

which confirmed the endemicity of poliomyelitis in the Region, and the notable 

recent increase in the incidence of the disease; recognizing that the intro

duction of active immunization had rendered the older measures of control of 

little avail, Sub-Committee B adopted a resolution urging Member States to make 

the notification of poliomyelitis compulsory by law and to promote the system 

of reporting the disease, and recommending that studies on immunity level in 

the pre-school population be made periodically and the introduction of vaccin

ation of infants and young children be considered. Sub-Committee B also asked 

the Regional Director to aSSist the Member States with their studies on immunity 

level and to collect information on all the advances in the studies and field 

trials of the live attenuated poliovirus vaccine.//= 

;~EM/RC6A/R.6, document EN/RC6/16 Rev.l, 5 October 1956 

lh~EN/RC1/10, 17 July 1957 

/-~1/RC7A/R.18, document EM/RC7/24/Rev.l, 7 November 1957 

/ /=El1/RC9B/Ro18, document EM/RC9B/3, 30 September 1959 
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II EPIDEMIOLOGICAL BACKGROUND 

1he history of poliomyelitis suggests that in the first half of the nine-

teenth century the 

a few 

clinical disease was rare and mainly restricted to infants. 

outbreaks were reported in England and the United States. Occasionally 

But in spite of these limited and scattered outbreaks, poliomyelitis was nat 

destined to become quickly recognized as a disease enti~ with infections or 

epidemic potentialities. 

Since the end of the nineteenth century, however, the disease has ass1.UTled 

epidemic form. It becallle increasingly ccmunon, and sporadic outbreaks continued 

to occur, first in Scandinavia, then in the north-eastern part of the United 

States, in Australia and New Zealand, in England and in Europe. The outbreaks 

were small, but in Scandinavia and more especially in the United States, large 

epidemics involving thousands of persons recurred from time to time. This 

tendency still continues, and poliomyelitis is on the increase. 

Two remar:mble facts are now generally recognized; the first is that the 

incidence of paralytic poliomyelitis, in contrast to almost all the other 

infectious diseases,is increasing; the second is that once the pattern of 

epidemic it[ had been started, it has apparently been irreversible. 

Since the beginning of the twentieth century the epidemiological thinking 

concerning poliomyelitis has undergone a number of revisions. Originally 

regarded asQ disease limited to infants, it is no longer confined to 

infancy. It was once considered as mildly contagiOUS; now it is regarded as 

highly infectiws. Its clinical picture was originally thought to be limited to 

acute paralysis; it is now realized that one case in a hundred or even one in a 

thousand of those infected becomes paralyzed. From a disease which was for a 

tilTe considered as a respiratory infection, it is definitely now regarded. as one 

in which the alimentary tract is of prime importance as a portal of entry and 

exit of the infective agent. Spread of poliomyelitis now appears to occur not 

only through direct contact between indiViduals, but through contamination of an . 
infected individual1s immediate environment. Fran these new facts a very import-

ant epidemiological conclusion can be drawn: Communities with good environmental 

sanitation may expect very few cases of poliomyelitis among the children. The 

risk of contact with the poliOVirus at an early age is small. A large percentage 
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of the young population reaches the age of eight or ten years without having 

acquired any infection or any immunity. Such population is susceptible to 

epidemics, which sooner or later seem to appear. 

On the other hand, in communities with under-developed sanitation, where 

living conditions are crowded and poor, facilities for the spread of the polio

virus are better than elsewhere, Infants in such communities surely have the 

opportunity of coming into contact with all three types of poliomyelitis virus 

early in life, and few of them reach the age of three or foor years without 

having been infected with at least one strain although the manifestation of the 

disease is usually absent or unapparent, because poliomyelitis, like most 

infectious diseases, tends to be less severe in young children than in older 

children and adults and, being less severe, is less likely to cause paralysis. 

In these communities immunity is acquired early and silently and consequently 

no big group of susceptibles is built up, and epidemics of poliomyelitis are, 

therefore, not liable to occur.(8) 

Before the second World War, poliomyelitis was considered a rare disease 

in tropical and sub-tropical countries, but it is now well recognized that the 

incidence of paralytic cases in these areas, where tha disease was !mown to be 

only endemic, does not reflect the incidence of infection. Within the past 

three decades a marked increase of incidence of poliomyelitis has occasionally 

been evidenced ip these countries. When outbreaks occurred in' certain parts 

of the Eastern Mediterranean Region, Malta and South Africa,' it was first 

thought that a new disease or at least a new strain of virus had suddenly been 

introduced into the community. Careful investigations showed later that only 

the previously known viruses were present. 

The fact that the disease was endemic in these areas was only brooght to 

light when groups of foreigners, such as military units, stationed there acquired 

poliomyelitis at a far higher rate than would have been expected if they had 

remained in their hane countries. Such was the case among the foreign troops 

in Libya, Egcrpt(l) nnd Pnlestino in 1944 D.nd 1945. 

Serological surveys made in the last few years have onabloo the epidemiolo

gist to evaluate the immunological status in a number of countries in the 

Eastern Mediterranen Region and consequently to confirm the high endemicity of 

the disease in this part of the world.(2-4) 
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Virological investigations indicated that all the three known types of 

poliovirus were found to be present in all the countries of this Region. 

Culture procedures,however, proved that poliomyelitis is a disease of infancy 

in the Middle East. Statistical evidence for this epidemiological feature of 

the disease in the Region is also contained in the data available on the age 

incidence o~ p<:.:.'c.::..v-'vi-:: ;:o;;li:::rr:.loliti~ i:1 most of the countries in the Eastern 

Mediterranean Region, The majority of cas.es in these countries occur in 

infants and young children, six months to three years old, and the highest 

incidence is between six and eighteen months of age,(.5,6) 

Nevertheless, the situation in the Eastern Mediterranean remains of parti

cular epidemiological interest. Except for the lowest age-groups, the indi

genous population is iargely spared from paralytic attacks of poli~elitis, but 
the disease continues to be a serious hazard for recently arrived immigrants, 

whether adults or children, from foreign .countries. (9) 

In the indigenous population in this Region, poliomyelitis does not seem 

to have changed its endemic form. 

in the Region tod::.y. 

The epidemic pattern is not yet a problem 

Certain countries in the Eastern Mediterranean Region have, however, 

experienced serious outbreaks of poliomyelitis for the past few years. In 

the latter half of 1949 there was a tenfold rise in the number of cases and 

by April 19.50 the disease had reached true epidemic proportiOns.(.5) There is 

some evidence that there may have been a shift from the old sporadic form of 

poli~elitis to that of the epidemic. Cyprus is another country in the 

Region where a sudden increase in incidence of poliomyelitis has recently 

occurred. 

Does this mean that the behaviour of poliomyelitis is undergOing a change 

in this Region? 

There is some indication that periodical studies on imnrunity l(;vel.. in 

the pre-school population of this Region would seem to be advisable. These 

would. serve to warn us, should a shift from the endemic to the epidemic pattern 

occur. If the percentage of imnrunes shifts in this group, from the high levels 

already known fram previous studies, to a lower percentage, this would indicate 

the need for closer attention and perhaps action. When the percentage of non

imnrunes begins rapidly to increase in the pre-school population and·the virus 

becomes less cammon among this group, definite warning must be taken. As the 
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environmental sanitation in this Region improves, with the present general 

trend o~ industrialization and urbanization, this change wAy be expected. It 

is evident that at the earliest signs of change, measures to increase the per

centage of immunes by vaccination must be taken. 

It is interesting to note in this connexion that an inverse ratio between 

infant mortality rates and poli~elitis case rates has been observed rather 

constantly in sane parts of the world. Hence the point has been raised as to 

whether the infant mortality rate could be used as an index for measuring the 

degree of sanitation which might reflect potentialities for the "epidemic state". 

Recent epidemiological studies on the relationships between infant mortality 

rates and polianyelitis case rates indicate that in those countries where 

infant mortality rate falls below 7S per 1000 live births, the poli~elitis 

case rate will bear watching, since although the. disease may not have been much 

of a problem in a country in the past, exPerience has shown that it may suddenly 

or gradually become one.(7) The latest available data for infant mortality 

rates in certain countries of the Region are given in Annex IV, 

III INCIDENCE OF POLICMYELITIS IN THE EASTERN MEDITERRANEAN REGION 

It is generally agreed that the cases of any given notifiable disease 

reported to the health authorities represent only a fraction of the cases 

actually existing. Poliomyelitis in particular is distinguished from most 

other notifiable .diseases in that only its complicated forms, that is, paralytic 

poli~elitis, are reported with any regularity to the health authorities, 

whereas its sub~clinical asympto.natic 

the fact that. countries do not notify 

forms are not notified, There is also 

cases of poli~elitis with regularity 

and exactness. Notification of communicable diseases is usually deficient 

or even non~xistent in certain of the developing areas. It appeared, from 

an investigation made by the Regional Office, that notification of poliomyelitis 

is not yet compulsory in a number of countries in this Region. 

Evidently, such sources of error and variability considerably limit the 

value of the official statistical data published, since besides the fact that 

these data do not give a true picture of the epidemiological situation in the 

country concerned, they do not allow the drawing of any parallels between them 

and the statistical data from other countries. 

Morbidity statistics of acute poli~elitis officially notified in countries 

in the Region are shown in Annex I. 



EM/RCll/TechJDisc./2 
page 7 

'lhe age distribution of cases of poliomyelitis differs in countries 

according to whether the disease is purel¥ emenic or has shifted to the epi

demic pattern. Before the occurrence of the epidemics of the disease in the 

European and American countries towards the end of the nineteenth century, 

mainly chi+dren under five years of age were attacked, hence the term "Infantile 

Paralysis" • While this is no more the case in those countries which are well 

developed in the field of enviroIDllental sanitation, the infantile type of 

poliomyelitis has remained an outstanding feature of the epidemiology of the 

disease only in the other endemic areas of the world such as the Eastern 

Mediterranean Region. Reports, both officisl and unofficial, indicate that there 

the greatest, IDllllbers of paralytic poliomyelitis cases occur among infants and 

young children, under four years of age. (See Annex II). 

It is also interesting to note that generally morbidit.Y statistics of 

paralytic poliomyelitis definitely show a very low attaok rate in the first 

six months of life. This is attributed to the fact that all newly born 

infants seem to be protected during their first months of life by the aoquired 

maternal antibo9ies ~,5) 

The fact that a number of cases of paralytic poliomyelitis oocur in the 

first three orfClll' months of 14fe proves that exposure to infection exists at 

this very early age under the prevailing sanitary conditions in the area. 

It has been repeatedly pointed out that under tropical and sub-tropical 

conditions the disease tends to oocur more or less uniformly throughout the 

year. According to the statistical data colleoted frem, countries of the 

northern hemisphere the season during which the highest incidence is usually 

reached, is between August and October. In the countries of the sruthern 

hemisphere it is six months later.(lO) Nevertheless, many purely winter epi

demics have been observed in varioUs coUntries. Some observers have also 

indicated the tendency for epidemics in true tropioal conditions to peak in 

the peri ode assooisted with the rainy season. ' 

With minor exceptions, data available from oountries of the Eastern 

Mediterranean Region indicate a rather even distribution of cases by report 

periods. Reported cases of poliomyelitis by months or four-week periods for 

countries of the Region, for the years 1956 - 1958, are found in Annex III. 

It appears frOiTi the data in Annex III that as far as the ~ distribution 

of reported cases of paralytio poliomyelitis in the Region is concerned, there 

is a higher iccidenoe in the male than in the female. 



EM/RCll/Tech.Dis./2 
pageS 

I ° dOC ° imil° ult ' "t ° ed (1l~12) n varl.OUS surveys ma e loll al.I'o, 5 ar res s were a ... so 0" am • 

Higher incidence was also noted in the male infants among the Palestine 

refugees than the females, the respective percentage of total cases being 59% 

males and 4l$ females. A probable explanation of this difference in incidence 

by sex may be deficient reporting of the female cases to the health authorities. 

It is interesting to note that observations on sex distribution in the 

Region are, in general, comparable with those found in the United States and 

European countries. 

Following is a summary of the epidemiological information gathered from 

countries of the Region. 

A.DEN 

Poliomyelitis is not compulsorily notifiable in either the Colony or the 

Protectorate of Aden, and specific epidemiological information is not available. 

Acute poliomyelitis is hardly ever seen among the indigenous population; the 

disease is unvariably met when patients came for treatment of paralytic sequelae. 

The acute form is seen from time to time in adult immigrants. It is therefore 

assumed that the disease is endemic in the area. This would be expected from 

the low standard of environmental sanitation experienced by the greater part of 

the indigenous population. 

The_disease is experienced as sporadic "infantile paralysis". No change 

in the pattern has been noted, and there has been no epidemic to date. 

The occasionally detected sporadic cases appear to bear no relation to 

changes of season. It is believed, however, that winter is the season of 

incidence in Aden Protectorate. 

CYPRUS 

The country has a satisfactory system of notification, and poliomyelitis is 

compulsorily notifiable in Cyprus. 

The outbreak of poliomyelitis which began in March 1958, reached its peak 

in May and June and gradually died out during July, August and September. 

This indicates that the season of incidence of the disease is the warm and 

hot dry period of the year. 

Apart from a small number of sewerage plants for certain buildings there 

are no sewerage schemes in the islmd. Snnitntion in tOl-ms is by septic 
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Some villages pass0ss no 

Nevertheless, the standard of living has risen considerllbl~r during the last 

decade, and the infant mortality has steadily declined from 71.7 in 1949 to 

30.0 (per 1000 live births) .(13) 

The disease has always been a true sporadic infantile paralysis of low 

incidence, except during 1958 when a serious outbreak of poliomyelitis occurred 

in the country. 

The change of the situation from sporadic infantile to epidemic poliomyelitis 

began after the arrival of a large number of non-immunes (British armed forces) 

from the United Kingdom in 1955. 

Prior to 1956 Cypriot children only were affected; the breakdown for 1956, 

1957 and 1958 is as follows:-

1 956 

1 
2 
1 
1 
2 
2 
1 
3 
1 
2 
3 
1 
1 
1 

22 

CYPRIOT 

Age 

5 months 
8 II 

.9. II 

10.5 II 

12 II 

14 II 

18 11 

2 years 
2.5 II 

3 II 

4 II 

6 II (died) 
14 " 
22 II 

1 death 

Both deaths were due to bulbar paralysis. 

1 9 5 7 

MILITARY (British) 

Cases 

1 19 years 
1 20 II 

1 21 II 

1 23 II 

1 39 II (died) 

5 1 death ---------

Only two· cases were notified and these were adult British Military personnel. 

1 9 5 8 

The most serious epidemic of poliomyelitis in the history of Cyprus struck 

the island during 1958 with a total of 150 paralytiC cases and 9 deaths. 
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Although numerous non-paralytic cases must have occurred, none was notified and 

the incidence, therefore, of 28 cases per 100,000 of the population d~es not 

represent the whole picture; the actual incidence of the disease must have been 

much higher. 

The outbreak began in Limassol with the notification of three adult and 

three child cases among the Royal Air Force personnel. In the ensuing months 

all races were affected and the epidemic became island-wide. 

The following table shows the notifications by race and by month:-

!1onth -
January 
February 
Harch 
April 
Hay 
June 
July 
August 
September 
OctOber 
November 
December 

TOTAL: 

British 

6 
7 

10 
15 

1 
2 

2 

10 
44 
22 

3 
1 
2 
1 

85 

Turkish 

3 
17 
4 

24 

2 
6 

20 
'71 
41 
4 
3 
2 
1 

150 
--------------------------------------------------

Of the 109 Cypriot cases, eighty-eight (80.7%) occurred in children under the 

age of four while of the forty-one British cases twenty-six (63.~) occurred 

in personnel over the age of sixteen. 

This epidemiological picture has been found in other parts of the world 

where large numbers of non-immunes arrive in an area in which the disease is 

endemic and manifests itself as true infantile paralysiS in the indigenous 

population. 

All nine deaths occurred in Cypriot children, eight under the age of four 

and one aged ten. 

The outbreak was found to be due to poliovirus Type I. 

In the past two years poliomyelitis has returned to its sporadic 

infantile paralysis type of low incidence. 
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1959 
1960 
1961 

Notification 

8 
34 
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4 Cypriots until the end 
of February 

'Ihe breakdown for 1959 and 1960 is as follows 1-

1 959 

196 0 

CYPRIOT 

1 
1 
1 
1 
1 

5 

6 months 
12 II (died) 

6 years 
15 II (died) 
20 II 

2 de.aths 

CYPRIOT 

Cas~s 

8 

10 
7 
3' 
1 
1 
1 

31 
-----.... 

under 1 year 
(one died) 
. 12 months 

2 years 
3 II 

4 II (died) 
5 II 

IJ II 

2 deaths 

MILITARY 

Cases 

1 
1 
1 

3 

MILITARY 

Cases 

1 

1 
1 

3 
----,-

ETHIOPIA 

19 years 
24 II 

29 II 

No deaths 

Age 

10 months 

1.4 II 

2 years 

No deaths 

In conformity with the Ethiopian Public Health Rules of 1951 poliomyelitis 

is a compulsorily notifiable disease in .Ethiopia. However no reliable epi

demiological in!onnation on the incidence, distribution, etc., of poliomyelitis 

is asyet available. According to the morbidity statistics in the countrY~ 

there have been altogether 123 cases of acute poliomyelitis amon£ the b,054,OOO 
patients treated. In many .cases the diagnosis should, ha;ever, be considered 

unreliable. 



EM/RCll/Tech.DisC./2 
page 12 

The cases are relatively equally distributed ever the twelve provinces. 

No outbreaks have occurred in Ethiopia and the disease should be considered 

as sporadic. 

FRENCH SOMALILAND 

No cases of poliomyelitis have been reported within the last decade in 

the terri tory • 

However, during the period 1 January to 31 December 1961, fifteen cases 

of poliomyelitis in children aged between 18 months and 2 years have been hospi

talized. 

All these cases occurred in the indigenous population. They must all be 

counted as "sporadic, cases". The season of incidence seems to be between 

October and March, i.e. the cold period of the year. 

No epidemic of poliomyelitis has ever occurred. 

IRAN 

There is no spec~ic law or regulation for reporting or for th~ control of 

poliomyelitis in Iran. However, poliomyelitis as arv other tilfectious disease 

is reportable. 

Sporadic cases of paralytic poliomyelitis have been observed in the 

country for many years. In recent years the number of reported cases has 

increased. However, no epidemic of arv size has been reported. 

There 

Except in Teheran City, the rest of the cases have been diagnosed clinically. 

have been 76 of such reported cases during 1959. The number in 1960 was 

26 of these cases were reported from Ahwaz, which had only 5 cases in 

Shiraz had 14 and 28 in 1959 and 1960 respectively. Isfahan had 23 

117. 

1959. 

and 13. 

Paralytic poliomyelitis has been reported from all ever the country. 

Cases of the disease mostly occur in the summer months and in early autumn. 

Besides the apparent increase in the number of reported paralytic cases 

no other change has been noted in the epidemiological behayiour of poliomyelitis 

in Iran. 

Poliomyelitis has been and is sporadic in this country 'and usually the 

cases are mild and occur in young children. 
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In 1939 poliomyelitis was a~ed to the list of infectious diseases which 

are c~lsorily notifiable in Iraq. 

The incidence of the disease has ranged between 1 and 4.9 cases per 

100,000 of the population during the last ten years. The maximwn was reached 

in 1959. This shows that poliomyelitis in the country is still' of the sporadic 

type. 

According to the records' of the child welfare hospitals the age distribution 

of the observed cases was as follows:-

20% of the cases were between' 6 - 12 months 

40% n II " " " 12 - 18 " 
20% " " " " " 18 - 24 " 

Most of the remaining,20% of cases were over the age of 2 years, very few 

being le~!l, than six 11l,onths. 

!'lore cases. were reported among the males than among the females. 

The disease has been, so far, of the infantile paralysis type. 

ISRAEL 

PoliOllliYelitis is compulsorily notifiable in this country. 

As almost all paralytic 

100% of all paralytic cases. 

paralytic cases. 

cases are hospitalized, the notification is nearly 

There exists no compulsory 'notification of non-

Poliomyelitis was formerly endemic in Palestine as in most countries ,of 

the Middle East. Cases appeared sporadically although infection with poliovi

ruses was probably widespread, as shown by results of serological investigations. 

The annual number of cases during the years 1936-1948 varied between twenty to 

forty, with the exception of the year 1939, when there was a small outbreak with 

about seventy reported cases during the year. 

In the second half of 1949 there was already a distinct increase in the 

monthly number of cases and ~y the beginning of 1950 the disease ,had reached 

epidemic proportions. 'In 1950, the year of maximum incidence, with 1622 cases, 

the peak was reached in May (379 cases) • After an interval of low incidence 

during the winter months of 1951, there was another seasooa1 rise. The epi

demic was less severe than in the first year and the peak was in' ~ .1952 

presented a similar picture. 
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In the following table the monthly figures for 1949 - 1951 are given, 

indicating the incidence season of the disease: 

Year Jan. Febr. March April May June July August Sept. Oct. Nov. Dec. Total 

1949 1 - - 2 9 8 20 16 7 15 24 26 128 

1950 21 43 48 129 379 332 224 198 107 54 56 27 1618 

1951 II 16 34 59 102 13 0 132 73 87 85 107 64 
! 

900 
: I 

If monthly attac:c rates for various regions of the country are compared, 

a pattern of centrifugal spread becomes apparent for 1950. The epidemic started 

in the coastal plain in March-April. In May, high rates prevailed in the whole 

settled part of the coastal plain up to the northern border and in the city of 

Jerusalem, while the north-east corner of the country (Eastern Galil&L) and the 

extreme south still had low rates. In July, the epidemic reached these out

lying areas, so that in July and August attack rates - by then declining in the 

cities and in the coastal plain - were rising in these areas. In 1951 no such 

centrifugal spread was observed, a fact to be expected after the epidemic of 

1950, which had seeded the virus allover the country. The areas which experien_ 

ced a relatively high incidence in 1950 suffered less in 1951, and vice-versa. 

Large towns had the lowest attack rate, while in the rural areas the small 

holder settlements with their scattered families had a lower attack rate than 

the rural towns with their greater density of population. The same phenomenon 

was observed in the 1945 Mauritius epidemic of pOli~elitis, namely rates were 

higher in rural areas, and among these the rates were highest in the most densely 

settled parts, while the lowest incidence was in the one big harbour town. 

The most striking feature in the incidence by type of locality was the 

s:imilar, very high rates in camps and Kibbutzem (ccnmunal settlements). The 

population of the former was composed of recent :immigrants, mostly poor, with 

their children in a bad state of nutrition, and with the sanitary and housing 

conditiOns at a low level. The population of the latter - the Kibbutz0m - 1,~S 

composed mainly of old reSidents, with a high standard of health, and living 

under relatively good housing and sanitary conditions. The cemmon factor 

producing the high incidence during the poliomyelitis epidemic in these two 

otherwise very different types of SOCiety was presumably the close grouping 

of infants and small children in nurseries and elsewhere. 
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The preponderance of cases in the ~ ~ age ~ was one of the 

striking features of the 1950 - 1951 epidemic in Israel. Eighty-five per cent 

of all cases occurred in children under five. The age distribution in the 

Israel epidemic showed a pronounced "infantile paralysis" pattern, such as was 

observed in the first outbreak in the United States of America over thirty 

years ago, and in the more recent outbreaks in Malta and Mauritius, while out

breaks during recent years in European and North-American countries show a 

shift towards the five to nine and older age groups. It should be admitted 

that children in Israel are highly exposed to infection during their first 

years of life, with many non-apparent or abortive infections, leading to a high 

degree of immunity from the fourth or fifth year onwards. These conditions 

must have been already prevalent in the pre-epidemic period. It should be 

noted that surveys made in another country of the Region, Egypt (1948) 

showed the some age distribution picture, under ondmnic conditions tmrc:, 

as that in Israel under highly epidemic conditions. It should be noted also 

that the sporadic cases in Palestine between 1928 and 1931 had a similar distri

bution, with 85% under four years. The following table shows poli<!I\Velitis 

cases and attack rates in infants in Israel, 1950:-

Age (Months) Number of Cases Age-specific rate per 10,000 

0 1 4 
1 7 26 
2 12 44 
3 23 85 
4 15 55 
5 40 148 
6-11 3°7 189 

Total first year of life 407 126 

!Second year of life 1 459 ! 159 

It may be noted from this table that in the Israel epideJ!lic the highest 

attack rate actually occurred in infants aged six to eleven months, although 

the rate for the whole of the first year is belw that of the second year on 

account of the low attack rate in the first six months. 

Clinical description of the 1950 epidemic showed that of 1544 cases, 28.5% 

were non-paralytic. Twenty per cent of the paralytic cases recovered c0111Pletely, 

36.3% had paralytic sequelae and 14.6% diad. Of the paralytic cases, 18.1% were 
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bulbar, 27.3% spinobulbar and 54.6% spinal. 

in the last two categories. 

Nearly all the fatal cases were 

It would have been interesting to calculate attack rates for the several 

ethnic grOUPS of which the population of Israel is composed. It was found, 

however, that the collected data were sufficiently complete and reliable for 

the separation of only one ethnic group, namely, Yemenites. The ana~sis was 

therefore limited to a comparison between Yemenites and all others. During the 

period 1920 - 1949 about 30,000 Jewish immigrants reached Palestine from Yemen. 

About 45,000 Yemenites arrived in Israel within the space of a few months 

(September 1949 to January 1950) • Such a sudden and massive movement of popu

lation coincided with the start of the recent epidemic. This coincidence gave 

rise to the popular theory that the Yemenite immigration was in some way respon

sible for the epidemic. The analysis of data has indicated, however, that the 

factor determining the sensibility to infection is not inherent to one sthnic 

group but can be found in the environmental conditions under which certain 

groups of the population live, and which are favourable to the spread of the 

disease. The influence of bad nutrition as a factor in the host, which helped 

to increase the invasiveness and pathogenicity of poliomyelitis virus or viruses 

already present in the country, was suggested. This factor, however, had to 

be disregarded as there was no evidence of higher attack rates in children with 

a poorer nutritional status, while on the contrary the attack rates in infants 

in agricultural communal settlements which had the best standard of nutrition 

in the country were extreme~ high. The only possible factor which could be 

thought of, that might have pl"Y'3d the preponderant part in causing the epidemic 

was temporary overcrowding. The epidemic in Israel was preceded by war and 

immigration on an immense scale, resulting in acute housing shortage, dislocation 

and crowding. Sudden crowding in the pre-epidemic period has also been des

cribed in the 1942 epidemic in Hal ta (effect of aerial bombardement) and in 

Mauritius in 1945 (result of typhoon). However, the important factor was not 

the crOWding, that is, density of population, per se, but the suddenness of the 

crowding resulting in unusual mixing and close aggregation of families and 

children of different ages, and the breaking up of the usual family and inter

family contact. 

Under these conditions it was assumed that enhanced circulation facilitated 

the producti.on of virus nmtants with increased virulence, that is, invasiveness 

and capacity for prodUCing neurological lesions. This increased virulence -



EMjRClljTech.Disc./2 
page 17 

not severe enough to break the resistance of older age groups - might, in a 

country like Israel in which the disease had hitherto been endemic, have re

sulted in a higher proportion of clinically recognizable disease in infants 

and young children. 

Attack rates of poliomyelitis and percentage under age five, given in the 

following table, clearly indicate that there has been !!2 age shift in incidence 

of poliomwelitis in Israel:-

Year 1952 1953 1954 1955 1956 1957 1958 

j Attack rate per 10,000 5.5 4.1 4.6 2.6 3.2 0.3 3.0 

Percentage under age 5 84 92 91 
• 

90 86 
I 89 90 

I , 

In the Israel epidemic, as in most of these observed elsewhere, there were 

more cases among ~ than among girls, the former being 59.3%. 

The viruses isolated in 1950 and durtng the following years all belonged 

to type I Brunhilde poliomwelitis viruses. 

Extensive virological studies carried out during tbe last five years 

indicate great variability of distribution of the various poliovirus types. 

In 1957, poliovirus type I was rather scarce; in 1958, nearly 93% of paralytic 

cases were due to type I. Type I poliovirus was scarce in 1959 and 1960, and 

there is an indication of awide-spreaddistribution of this type again in 1961. 

There is a definite positive correlation between the distribution of type I 

poliovirus and the occurrence of outbreaks of paralytic poliomyelitis. 

The virus strains ·isolated in Israel during the last twelve years are 

given in the following table (14). 

Polio Strain 
Year 

Type I Type II Type III 

1950 - 1956 + + + :I: :I: 

1957 10Jb 50Jb 40% 

1958 93% 2% 5% 

1959 15% 5% 80Jb 
1960 30% 50% 20% 

1961 (I - VI) 98% 2% -
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From 1950 until 1957 the attack rate of poliomyelitis in Israel remained 

high with an annual incidence never falling below 2.6 per lr.OOO. 

In 1957 there was an acute drop in incidence contemporaneous with the 

mass immunization with Salk vaccine of the most susceptible age groups. In 

spite of the continued immunization programme, however, there was a sharp 

rise in incidence of the diseaSe in 1958 followed again by a decline in 1959 

and 1960, with an attach rate 0.17 and 0.2 respectively against 3.0 (per 10,000) 

in 1958. 

There is strong evidence, however, that during the first half of 1961, 

there has again been a mounting wave of paralytic poliomyelitis. A total of 

180 cases had already been reached during the first six months of the year. 

It is worttmentioning that throughout the past years and up to the 

present, the disease has retained its infantile character, 85% - 90% of all 

cases occurring under five years of age. 

The poliomyelitis epidemic which broke out in Israel in 1958 among a 

population a large proportion of which had received inactivated Salk-~e 

vaccine aroused great interest. This was the first time a vaccinated infant 

population had been exposed to a severe epidemic. Evaluation of the protection 

conferred by vaccination revealed that although protection was afforded, it was 

not of as high a degree as might have been expected from experience elsewhere 

in older children. (15) 

JORDAN 

Poliomyelitis in Jordan has not yet reached epidemic form; however, in 

1958 an appreciable increase in the incidence of the disoasu was noted. (See 

Annex I). The reported number of cases during 1959 and 1960 remained higher 

than the average number recorded in the first half of the decade. 

The fluctuation of the incidence indicates the sporadic nature of the 

disease. The deviation occurring in 1958 and the mode of the spread show an 

increase in sporadic cases, but not an epidemic pattern. Manw reasons may be 

given for this increase, the most important being better diagnosis, better 

reporting and the extension of medical services. Moreover, the increase might 

be due to the importation of a new strain from other countries especially with 

the pilgrims who visit the Holy Land during the feasts. 
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This last conjecture needs laboratory proof and more evidence to establish. 

The seasonal and regional distribution of cases in 1958 - a year of a 

marked increase in incidence - are shown as follows: 

ation 
. 

West Jordan Poou ation ~ Ea§~ J 9[~ Pom 
Season South ; Middle North eOllth i Middle North TOTAL 

99,571 ! 337,233 249,947 145,088 342,678 363,471 

Winter 1 I 11 8 3 23 - -
Spring 2 ! 36 17 7 I 33 31 126 
Summer 2 5 2 3 6 3 
Autumn 1 i 1 1 - 2 2 , 

It is clearly seen that the disease occurs all through the yoar with a 

maximum peak in spring and a minimum incidence in autumn, and at equal rates 

in summer and winter. 

21 
7 

The climate does not vary very much and does not play an important role in 

tho occurrence of this disease. 

KUWAIT 

Poliomyelitis is compulsorily notifiable in Kuwait. 

The following table gives the number of cases of poliomyelitis reported in 

Kuwait during 1958, 1959 and 1960. 

less thaI 

Month 1xear 
co '" 0 co 
.'I.!\ 'I.!\ '-D 'I.!\ 

'" '" '" '" rl rl rl ..-I 

Jarmary 2 - - -
February - - 1 1 
March - - - -
April - - - -
May - - - -
June - - - 3 
July 2 - - 1 
August - - - 2 
September 1 - - -
October - - - -
November - - - 3 
December - 1 - 1 

TOTAL 5 1 
I 

1 :n 

Poliomyelitis cases reported in Kuwait 
during 1958, 1959 and 1960 

1 - 51 5 - 10 Unknown 10 - 15 15 -
a~e 

'" 0 co 
~~ 

co '" 0 co '" 0 co '" 'I.!\ 'i'J '" 'I.!\ 'I.!\ '-D 'I.!\ 'I.!\ '-D 'I.!\ 'I.!\ 

'" '" '" '" '" '" '" '" '" '" '" rl rl rl rl rl rl rI rl rl rl rl rl rl 

- 3 - - 1 - - - - - - - -
- - - - 1 1 - - - - - - -- 1 - - 1 - - - - - - - -- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -- - - - - - 2 - - - - - -
- - - - - - - - - - - - -
1 2 - - - 1 - - - - - - -
4 2 - - - - - - - - - - -
1 1 - - - - - - - 1 - - -
6 9 - - 3 2 3 - i - 1 - - -

30 30 - 5C Total 
-

0 co '" 0 co '" 0 
'-D 'I.!\ I.t\ '8. 'I.!\ 'I.!\ '8. '" '" '" '" '" rl rl rl rl rl rl rl 

- - - - 2 - 4 
- - - - 2 - 2 
- - - - - - 2 
- - - - - - -- - - - - - -
- - - - 3 1 -- - - - 3 - -- - - 1 2 2 1 
- - - - 1 - -- - - - 1 1 2 
- 1 - - 4 4 2 
- - - - 1 3 1 

- 1 - 1 9 11 14 ! 

i 



I 

EM/RCll/Tech.Disc./2 
page 20 

It is evident that the number of reported cases :ill too small to m:I!llyae 

and make any reliable interpretation. 

It does not seem, however, that the disease has yet changed its sporadic 

pattern. 

LEBANON 

The following table gives the monthly distribution of cases of poliomyelitis 

which were reported in Lebanon during the period of the past six years: 

Month 1956 1957 1958 1959 1960 1961 

Jarmary 3 - 5 9 9 8 
February I 2 5 4 6 5 
March 2 - 9 4 16 
April 5 2 9 9 7 
May 8 2 6 17 20 
June 26 8 4 20 29 
July II 9 18 24 35 
August 16 4 8 19 12 
September 9 4 5 10 28 
October 3 6 8 9 12 
November 3 7 5 12 1 
December I 3 7 8 I 17 

I I 

TOTAL 88 47 I 89 145 198 I , 
, • ! 

It will be noted from the above table that cases of poliomyelitis occur 

during all the months of the year, although an increase in number is recorded 

during tl;le months of May to September, and particularly in the mo~ths of June 

and July. It seems that summer is favourable to its development. The 

Ministry of Health, therefore, advises the public to vaccinate their children, 

mainly during the first three months of the year. 

Poliomyelitis in L~banon does not make any differentiation as regards 

social or economic conditions. Cases are scattered here and there in all 

classes of the community, that is, it has more than one single focus. 

About 40% of the detected cases have sequelae, 40% are curable paralytic 

forms and 20% are fatal cases due to bulbar attacks. 

As regards the non-apparent mild cases, these are not easily detected. 
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No recent change of the epidemiological behaviour of poli~elitis has 

been noted in Lebanon. 

LIB Y A 

Regulations on compulsorily notifiable diseases (including poliomyelitis) 

are still to be published. All government medical officers have been instructed, 

however, to notify all cases to the Health Nizara. 

Berere 1955, cases of poliomyelitis were sporadic in Libya. Since the 

end of that year, it seems, however, that there has been a change in the beha-

viour of the disease in the country. Increase in the number of cases of polio-

myelitis has been nGted during the following periods: 

November 1955 - April 1956 (80 paralytic cases) 

January 1958 - May 1958 (52 paralytic cases) 

February 1959 - April 1959 (41 paralytic cases) 

November 1960 - February 1961(37 paralytiC cases) 

Most of the cases occur in the ag€ group one to three years. 

As in all other countries of this Region, poliomyelitis seems to be endemic 

in Libya. The majority of children are exposed to a mild infection, from 

which they acquire some immunity against the disease at an early age. 

PAKISTAN 

Poliomyelitis is compulsorily notifiable in Pakistan. 

In East Pakistan, no statistics of poliomyelitis are available to give 

accurate information regarding inCidence, distribution, form and 

may be generally said that the disease exists in sporadic form. 

trend, but it 

Both paralytic 

and non-paralytic case s occur. 

younger children. 

Paralytic cases seem to be limited in the 

Poliomyelitis is prevalent in the temperate areas of West Pakistan,usually 

occurring sporadically. 

A solitary epidemic outbreak did, however, occur in Hyderabad town in 

July 1956. The a1Cact morbidity and mortality in this epidemic cannot be given 

as no reliable information exists on the subject. 

The following table shows the number of paralytiC poliomyelitis cases 

registered in the Karachi Federal area from 1956 to 1960 at the follOWing centres: 
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(1) Physiotherapy Department, Jinnah Central Hospital, Karachi 

(2) Epidemic Diseases Hospital, Karachi 

(3) Physiotherapy Centre of Society for Rehabilitation of Crippled 

Children, Karachi 

(4) Pc-io Clinic, Children's Hospital, Karachi 

Months 1956 1957 
, 

1958 1959 1960 Total I 56 - 60 

January 12 27 26 36 53 154 
February 10 14 35 38 76 173 
March 12 19 27 35 55 148 
April 9 13 23 53 81 119 
May 9 17 45 77 91 239 
June 18 15 30 69 37 169 
July 16 16 25 61 38 156 
August 30 18 38 61 37 184 
September 40 16 41 64 41 208 
October 14 18 43 65 38 118 
November 26 18 38 62 39 183 
Decanber 19 12 39 48 40 158 

TOTAL 215 I 203 410 669 632 2129 
I 

There has been no change from sporadic to epidemic except in the solitary 

instance in the epidemic at Hyderabad town in West Pakistan in 1956. 

Although cases of poliomyelitis occur sporadically throughout the year, 

in the Karachi Federal area, there is a definite increase in incidence in the 

SAUDI ARABIA 

Poliomyelitis has been recently added to the list of infecticus diseases 

which are compulsorily notifiable in Saudi Arabia. 

There are no data available at present to give arryinformation on the 

incidence, form or distribution of poliomyelitis in Saudi Arabia, except the 

cases reported by the medical facilities of the Arabian American Oil Company 

(ARAMCO) in the eastern province of the country. 

The total number of cases reported by ARAMCO in the years 1956 - 1960 is 

shown in the follOWing table: 

I , 



! 

I , 

1956 1957 1958 

CaSes among ARAMCO employees - 1 -
Cases among employees I dependants 2 1 11 

Cases among the general public 5 7 1 

TOTAL All Categcries 7 9 12 
I , 

1959 

-
4 

, 2 

-r 6 
1 
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1960 Total 56 - 60 

- 1 

4 22 

4 19 

8 I 42 
, 

The following is the distribution of all poliomyelitis cases reported 

during the five-year period 1956 - 1960, by age group:-

, 
under one 1 - 4 5 - 14 15 years of age Total 
year of age years years and above 

Number of cases 8 25 5 4 42 

Percentage by 
age group 19 60 12 9 100 , 

: - . 

It is evident frQll tM above tables that pOliomyelitis is endemic in Saudi 

Arabia, as in other countries of the Region. 

It occurs at an early age, 79% of the cases being among children under four. 

ThiS corresponds to the serological studies made in 1957. (3) 

SOMALIA 

There are no llilws or regulations for the notification or control of polio

myelitis in SQl\alia. No data are available on the incidence, form or diStri

bution of the disease in the country. 

No measures of control are practiB(;d except :il!lmunization of certain Italian 

families at their request. 

this purpose. 

Inactivated poliovirus vaccine has been used tor 

SUD A N 

Public Health Ordinance, 1939 requires the notification of cases of polio

myelitis in Sudan. 

Small outbreaks of the disease occur from time to time in various parts of 

the country and have been reported in the last few years particularly in Knartoum. 

, 

t 
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Kordofan and Upper Nile provinces. An epidemic of poliomyelitis occurred 

in 1959. 

The first mention of poliamyelitis in the Annual Reports of the Sudan 

Medical S.3rvices was in 1951. 

The following table gives the number of cases of poliamyelitis and their 

geographical distribution in Sudan during too period 1951 - 1952 to the period 

1959 - 1960:-

~951-52 
, , 

1959-60 Provinces 1952-53 1953-54 1954-55 1955-56 1956-51 1951-58'1958-59 

Bahr el 
Ghazal 1 - - • •• • •• . .. , If" •• • ... 
Blue Nile - - - · .. . .. • • • ... .. . ... 
DarfUr - - 1 ... ... ... • ,.!f ... ... 
Equatar1a 1 - 1 " ~ . ... ... ••• .. . ••• 

Kassala - - - • •• . .. . .. ,II _. It ••• ••• 
Khartoum 11 2 2 61 112 ... • •• 60 268 

Kordofan - - - 26 ... . .. ••• ... • .. 10 

Northern - - 1 ... ... •• • . .. ... ... 
Upper Nile - 8 - ... ... ... ... . .. ... 

, 
268* . TOTAL I , I 51 ! 929 , l , 

... data not available 

* number of cases in Khartoum 

Most of the cases occurred amongst the poor social classes in the age group 

1 - 3 years. 

It is worth noting that some chuldren above five years of age were 

affected at the peak and decline stages of the outbreak of 1959. 

The peak of inCidence in the last epidemic was reached in the month of 

August. 

TUNISIA 

Poliamyelitis with other epidemic or c0ntagiQQs diseases is compulsorily 

notifiabl£ in Tunisia. 

Although the incidence of poliomyelitis has not been very high in the 

country, it is nevertheless obvious that since 1945 the disease has assumed a 

marked sporadic character. 

, 
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In 1960 the sharpest and most serious increase in incidence ever reported 

occurred in the country. There is strong evidence that the disease has changed 

its epidemiological behaviour from sporadic to epidemic poliomyelitis. Reliable 

statistics for the whole country are not available. HOVaTer, if we consider 

that the number of cases of poliomyelitis detected at the Children's department 

of Charles Nicolle's hospital may represent approximately one half of the number 

of cases in Tunisia as a whole, we will have an attack rate of ten cases in 

every 100,000 of the population. This rate would be JIIIlch higher if we calcula

ted it for the agE group below 15. The 1960 epidemic occurred mainly in Tunis 

and its surroundingl!. Certain coastal towns were also affected, and many cases 

were reported from all over the country including the South. 

incidenee in the 1960 epidemic we in Qutumn-winter. 

ihe seasonal 

Most of the cases were among infants and young children. 88.3% of the 

child cases were below three years of age. The case mortality was about 2%. 

The recent epidemic started in November 1959 and continued until December 

1960. .During those fourteen months 232 cases were detected at the Charles 

Nic~lle hospital. 105 cases were admitted to the hospital, and 127 cases 

attended the out-patients department. 

PROVINCE OF .mIPT! UAR 

Poliomyelitis is c<npulsorily notifiable in the Province of Egypt. However, 

until recent years notification of the disease was probably inadequate, for only 

a few cases, nearly all of them fatal, used to be reported to the Ministry of 

Health. ihus in the year 1938, for example, the Ministry of Health reported for 

all of Egypt (16 million people), only three cases of poliomyelitiS, with two 

deaths. The yearly average number of cases of poliomyelitis recorded during 

the period 1945 to 1951 was only eight cases divided into four-week periods as 

follows:-

Four-Week Periods 

Total I II III IV V VI VII VIII IX X XI XII XIII 

AV.1945-51 8 1 1 1 - 1 1 1 2 

A review of the incidence of poliomyelitis during the last seventeen years 

shows that the~e was a sudden increase in the number of reported cases in Egypt 

in 1952, i.e. fr<n an average of 8 in the preceding seven years to 260 that year. 
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This increase continued year after year: 551 (in 1953), 681 (in 1954), 865 

(in 1955), 585 (in 1956), 550 (in 1957), and 761 (in 1958). There is convincing 

evidence that during recent years there has been a marked improvement in report

ing the disease. 

In an epidemiological survey made in Cairo, in 1943, information on the 

incidence of polianyelitis was obtained fram the Children's Hospital Dispensary, 

as follows: 

Total Approximate 
Year New Cases New Patients admitted Rate per 1,000 

to Dispensary admissions 

1933 71 58,000 1.2 
1934 74 73,000 1.0 
1935 24 77,000 0.3 
1936 48 100,000 0.5 
19:37 22 110,000 0.2 
1938 96 116,000 0.8 
1939 41 122,000 0.3 
1940 149 184,000 1.0 
1941 110 160,000 0.1 
1942 201 165,000 1.2 

Data in the above table indicate a fairly high endemic rate for the 

population of Cairo and confirm the general belief that the Province of Egypt 

is an endemic area of the disease. 

Poliomyelitis seems to be more of an all-year-round disease in the Province. 

(see Annex III). It is a disease of young children; 92% of the cases occur in 

the population below the age of five years. (see Annex II). Male children are 

more affected than female, the former being 64% (sex distribution in 1958). 

The predominant poliovirus type identified for paralytic cases of polio

myelitis during a survey made in Cairo in 1955 was type II. However, the 

findings in a recent survey of the same area made in 1957 - 1958 indicate that 

a shift has occurred fram poliovirus type II and type I has become prc<ianinant. 

There is no evidence, however, that a change in the epidemiological pattern 

from endemic to epidemic has so far occurred. 
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PoliOll\Velitis is compulsorily notifiable in the Syrian Province. How

ever, notification seems to be inadequate. 

As in the rest of the Region, the disease is endemic in the Syrian Province. 

Cases are reported in all the months of the year. (see Annexes I and III) • 

There is no-indication that the disease is changing its sporadic form in 

the province. 

YEMEN 

No poliOll\Velitis paralytic cases so far have been detected in the country. 

Nevertheless this does not mean that the disease is absent, fer t~e environment 

in Yemen is suitable for its spread, especially in early childhood. 

No serological investigations have been made to ascertain the epidemiological 

situation regarding poliOll\Velitis-in the country. Had such investigations been 

carried out, it is most likely that antibodies would have been found in the sera 

of the young population of Yemen. 

In the absence of data of any sort as regards the disease, no reliable 

information could be obtained. 

PALESTINE REFUGEES 

All cases of poliOll\Velitis diagnosed amongst the Palestine refugees by 

UNRWA phYSicians are individually notified to the local health authorities in 

accordance with the regulations adopted by the host country (Lebanon, Syrian 

Region, UAR, Jordan or Gaza). They are also recorded on weekly infecticus 

diseases reports, one copy of which is forwarded to the Ministry of Health of 

the host country concerned. 

However, the limited laboratory facilities available in the area make it 

practically impossible to obtain an accurate diagnosis of non-paralytiC cases. 

Therefore, only frank paralytic poliOll\Velitis cases are notified and even these 

are probab4' under-reported. 

The limitation of laboratory personnel and equipment has also been the 

main obstacle to the carrying out -of serological surveys on a sample basis. 

It was thus impossible to estimate the ratio of paralytic cases to cases of 

poli~elitis infections occurring in the area. This ratio however is expected 

to be very high since the cases reported are pl'edcminant4' among 0-2 year old 

children. 
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The incidence of paralytic cases reported amongst Palestine refugees during 

the past nine years is given in the following table as cases per 100,000 refugee 

population, separately for each host country:-

Years Jordan Gaza Lebanon Syria 

1952 1.9 3.1 7,3 6.2 

1953 3.2 0,0 2.9 4 .• 4 

1954 3.7 0.0 5.1 1,8 

1955 3.9 0,0 1.5 0.9 

1956 2.6 0,0 1.5 1.8 

1957 1.6 0.0 6.5 5.4 

1958 8.7 7.4 4.3 1,8 

1959 7.3 0.0 8.0 1,8 

1960 3.9 3.9 6.5 1.8 
I 

There is evidence from these data that there has been an increased incidence 

in most of the host countries since 1957. However, the figures do not reveal 

any sharp annual variation in the reported incidence, as would be expected in 

the presence of great epidamics. Such moderate variations are probably caused 

by limited outbreaks in a hyperendemic area. 

It is interesting to compare the annual reported incidence amongst the 

refugee population in one host country with that of the indigenous population 

there. 

Reported incidence amongst non-refugees in Jordan, where more than half of 

the Palestine refugees live, and the incidence amongst the refugees themselves 

are shown in the following table:-

Year Population Cases Rate\a} 
MflN-BWIGEES 

Population( Cases 
~,I 

Rate 
tper 100,000 reported per 100,000 reported 

1956 5.6 16 2.9 9.2 40 4.3 

1957 5.7 10 1 .• 8 9.5 24 2.5 

1958 5.8 54 9,3 10..0 182 18.2 

1959 6.1 45 7.4 10.3 97 904 
1960 6.2 24 3.9 10.5 59 5.6 , 
ta) Number of cases :LIl 100,000 populat~on 

(b) Population estimated from the WHO Demographic Year Book(1959) 
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It can be seen that reported incidence in the refugee population in Jordan 

follows the same trends as in the non-refugee group, but at a lower rate and with 

less marked annual variations. 1',0 possible explanations may be given:-

(1) case-finding may be more accurate and reporting more complete amongst 

the non-refugees; or 

(2) refugee infants living in camp under poor housing conditions and over

crowding are likely to be infected early in life, thus the rei'u.gee calIlP, as a 

communi~, wil~ be less liable to epidemics of poliomyelitis than the rest of 

the population. 

As regards the seasonal distribution of paralytic poliomyelitis, it appears 

that in Lebanon, Jordan and Gaza the highest incidence is usually reached between 

May ~ September. In all the fields,. however, small hyperendemic outbreaks 

seem to occur at any season of the year. 

The percentage distribution by age of Cases of poliomyelitis amongst 

refugees, reported from the four host countries, reveals that 87.8% of the cases 

occur in children under two years of age and over 90% under five years of age. 

These findings seem to confirm the high endemici~ of the disease and the existing 

opportunities :::or wide dissemination of the infection among the refugee groups. 

Higher incidence is observed amongst the male infants than the female, the 

respective percentage of total cases being S9% males and LJ.% females. This 

difference in incidence by sex is even more marked in Jordan (63% against 37%) 
and is probably caused, in part, by a less complete reporting of the female cases 

to the medical officers. 

There is convincing evidence that poliomyelitis among Palestine refugees 

remains predominantly a disease of infancy and has kept the epidemiological 

features of sporadic infantile paralysis with some limited hyperendemic out

breaks which may occur at any time of the year, but usually during the summer 

months. 

III POLIOMYELITIS SURVEYS IN THE RFlJION 

Two kinds of laboratory investigations are usually undertaken in surveying 

the epidemiological situation of poliomyelitis in a given area. 

(1) Serological surveys of neutralizing antibodies against tne polio

myelitis viruses in the sera of the population. 
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(2) Virological investigations for the isolation and identification of 

the predominant type of poliomyelitis virus in the area. 

The serological surveys serve as a means of determining both the historical 

and the current prevalence of the disease. They differ from estimates based 

on attack rates of clinical cases recorded within a given area during a given 

period of time in that the serological investigation detects with some degree 

of accuracy the sub-clinical and non-apparent infections as well as the clinical. 

Besides differentiating between the immune and the susceptible persons within 

a given population, serological surveys make it possible also to differentiate 

between various age groups and different segments of the population. The rela

tive frequency with which representatives of each of the three t,rpes of polio

virus have caused infection can also be determined by serological surveys. 

Furthermore. the surveys offer more accurate means for determining the incidence 

of poliomyelitis in various socio-economic levels of the population than do 

case finding and case reporting. 

The importance of serological surveys is mostly recognized when the question 

of vaccination of the oopulation against poliomyelitiS is considered. The 

problem which wilJ ~L 'n confront the health authorities will be to decide which 

age groups in the rarious sections of the population seem to be in most need of 

immunization. 

In countries with accurate records of the age incidence of paralytic polio

myelitiS over a number of years, a reasonable decision and estimate may be made 

on that basis alone. However, in many countries (and this applies to the 

majority of the countries in this Region) such records are not available or 

are incomplete. Through serological surveys in these countries one can often 

determine which are the most vulnerable local age groups. 

In order to estimate the endemicity of poliomyelitis in some countries 

and territories of the Eastern Mediterranean Region a number of serological 

surveys were made during the last seventeen years. 

In a small serological survey made in ~ Colony, where only type II 

antibodies were measured, the results obtained indicated that 50% of the 

population at ages 0-2 years and approximately 10% of those at ages 0-10 years 

showed no detectable antibody to the t,rpe of virus used in the test.(17) 

Small virological and serological investigations were carried out in 

Cyprus on 13 cases of paralytic poliomyelitis in 1958. 
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All the cases were infants or young children between 13 months and 3 years 

of age; all suffered clinically from paralysis. 

Taking the results of all three tests, namely, stool tissue culture, 

neutralizing antibody in serum against pOlioviruS, and complement _. fixing anti

body in serum against poliovirus, it was seen that eleven of the thirteen cases 

had had a current poliovirus type I infection. 

A serological survey is actually being carried out by the Pasteur Institute 

in Ethiopia, in collaboration with the Ethio-Swedish Paediatric clinic. Sera 

are collected from Ethiopian children from 0 to 3 years, both sick and healthy, 

and are examined for the presence of antibodies against the three polioviruses. 

Already now it appears that about 10% of the children react positively. The 

final results will be known later this year. 

During 1954 in connexion with a large-scale virus disease screening programme, 

a preliminar.; serological poliomyelitis survey was carried out in ~ by 

the Pasteur Institute of Teheran in collaboration with the University of Maryland, 

USA. 11. limited number of sera collected from rural and urban areas were tested 

for the presence of antibodies. Antibodies to all three types were demonstrated 

in all the sera of the children and adolescents from 1I.kinlon, an isolated 

village in Kurdistan. Also, nearly 100% of children 1-10 years of age from 

Teheran demonstrated antibodies to all three types. Specimens from Teheran 

were collected from the lower socio-economic group of the city. 

The PasWur Institute carried out a second laboratory study on a wider 

scale in 1957. 

The results of those studies as summarized by the Ministry of Health of 

Iran are as follows:-

(a) Poliomyelitis viruses are widely spread in Iran, and children are 

infected with them at an early ag". 

(b) Maternal antibodies have almost disappeared at 6 months. 

(c) By the end of their second year almost all the children have 

developed antibodies. 

(d) Type I virus is more common than the other two types (in one 

instance, for example, 46 strains were isolated, of which 36 were type i, 

6 type I! and 4 type II!). 

(e) CQlCsackie, ECHO and other viruses are also prevalent in Iran. 
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(f) The improved sanitary conditions in Teheran, particularly the city 

water distribution, has decreased the virus dissemination, resulting in poor 

antibody formation during early childhood. It is expected therefore, that 

there will be more paralytic forms in the adult population in the future. 

A survey of neutralizing antibodies against the Lansing (type II) strain 

was undertaken in 1955 in Israel. (4) JUtogether 392 sera frOO! people of all 

ages in several groups of the population were examined. The results show that 

by the age of three years, 70% of the children already have high titres of 

neutralizing antibodies in their blood, and by the age of eight the percentage 

approaches 100. This finding fits in well with the epidemiological picture of 

incidence by age in the 1950 - 1951 epidemic of poliamwelitis in Israel, with 

the highest rates in the first two years of life and a rapid decrease of rates 

from the fourth year of life upwards. 

A great similari~ was also found between the immunological picture of 

various ethnic groups of the population and recent arrivals to Israel, including 

a group of Yemenites from whom blood samples were taken before their arrival in 

the country, in the collecting camp of Aden. 

It shOUld be noted that the antibodies examined in this survey were those 

against type II virus. However, the rise of antibody titres against Lansing 

virus may be considered a fairly good general index of the rate of infection and 

degree of immunity of all poliamwelitis virus strains. 

A survey of the status of maternal antibody in infants up to six months of 

age was also cnrried out in 1960 in Israel. The survey showed the presence of 

poliamwelitis antibody for all three poliovirus types in a very high percentage 

of infants at birth. FrOO! birth until 6 months of age there was a gradual 

fall in the percentage of infants with antibody, and at the age of 5 - 6 months 

almost 90% were without antibody to all three poliovirus types. Thus at the 

age of s:ix months the vast majori~ of infants are without antibody cover and 

are therefore highly susceptible to infection and paralysis. 

Il1iIluni~ to all three types of pOliovirus, and especiallY to type I, is 

gained at an accelerated pace from s:ix months of age onwards. This was clearly 

demonstrated by the results of an antibody survey carried out in Israel in 1956, 

prior to the introduction of Salk vaccination. The survey included 481 infants 

and children, aged 3 - 48 months, from various areas of the country. The 

numbers of susceptibles became less and less with advanCing ago, and at the age 

of 4 year$, 86% - 95% of the children had antibody to the three poliovirus 

serotypes. 



EMjRCll/TechJDisc./2 
page 33 

These antibody patterns together with the high incidence of the disease 

limited to infants and young children were the basis for the immunization programne 

started in the winter Of 1957 and which covered mainly infants and children 

6 months to 4 years of age. 

The Government Virus Laboratory in Israel continues to carry out routine 

virological and serological surveys on the distribution of polioviruses ~nd anti

bodies to the three poliovirus types. The results of these studies influence 

the policy of immunization against poli~elitis. 

In connexion with a study undertaken for a different purpose, a serological 

survey was performed in the eastern province of Saudi Arabia. Serum specimens 

were obtained from 57 persons who were life-long reSidents of eastern Saudi 

Arabia and tested for neutralizing antibodies against the three types of polio

virus. Of the 57 sera tested, 55 (97%) were positive against one or more types. 

Antibodies to t,rpe I were detected in 75%, against t,rpe II, 77% and against type 

III, 71$. It seems probable from the results of this survey, that all three 

types of polianyelitis are endemic in the area and that exposure occurs at an 

early age. 

In 1953 a small serological survey was carried out in Upper Nile Province 

in Sudan. All s era tested neutralized Lansing (type II) poliOvirus in signifi

cant amounts. 

A second survey was lately undertaken in the Sudan in order to evaluate·the 

position in the country as regards the incidence and spread of poliomyelitis. 

BlcPd specimens were collected from two groups of Sudanese children. One group 

consisted of 46 children from the ur"Qan area of KhartOUJ11 town. The children 

ranged in age from eighteen months to fourteen years. The following table (2) 

gives the results of the tests showing locality and presence or absence of anti

bodies against the three t,rpes of poliovirus: 

TYPe of antibody present Rural Kassala Children Urban KhartOUl)l Children 

I only 1 3 
II only 2 1 

III only 4 Nil 

I and II 1 2 

I and III 6 2 

II and III 3 3 
I, II and III 31 35 

None detected Nil Nil 

Total 48 46 
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As is obvious from the above results I all sera from both areas are positive 

to one or other of the three types of virus. 

In 1943 a virological study was performed on 35 stool specimens taken from 

35 patients (and contacts) among the British and ilmerican troops in Egypt. The 

stool test as a confirmat~ means of disgnosis in clinical poli~elitis was 

used in 15 cases of typical poliomyelitis, 17 at,rpical cases and 3 contacts 

which occurred in the troops stationed in the Middle East. From the 10 fatal 

cases of poli~elitis the isolation of virus from stools was accomplished in 

9 instances. Negative findings have been encountered in the remaining 5 (non

fatal) cases of pOliomyelitis, and negative results were likewise encountered in 

20 "atypical" cases (and contacts). 

Although this study demonstrated the prevalence of poli~elitis in "immi_ 

grant soldiers" in Egypt, the belief remamed that the disease was rare in. that 

area among the local population. 

As the subject of incidence of poliomyelitis m Egypt merited further in

vestigation, a virological and serological study was again attempted during 1950. 

For the serological survey,(l)serum samples were obtained from residents 

of Qalyub, a rural district, located 20 kilometres north of Cairo. 65 serum 

samples from ch;Udren below two years of age, 86 from 2 - 6 years, and 98 from 

7 years upwards. 

tests. 

In all 249 serum samples were collected fOl" neutralization 

The serum samples were tested against the three t,rpes of poliovirus. How

ever, as a representative strain of t,rpe I virus, a locally isolated stram 

(Egypt 1950) was used for the tests. 

The results showed that one-half of all children tested who were between 

6'months ani 4 years of age were immune to poliovirus t,rpe I and III, two-thirds 

were immune to type II, three-quarters of the children aged 4 years had acquired 

antibodies against all three types of poliovirus. 

These results leave no doubt that strains of the three types of poliovirus 

have been prevalent for many years in this district of Egypt, t,rpe II being more 

prevalent than the others. 

In 1955, virological studies undertaken in children with paralytic polio

myelitis at the Children's hospital, Cairo (6,18) gave s:imilar results, nearly 

half the strains isola ted were type II. 
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Dtu:-ing 1957 - 1958 another virological study was made to define types of 

poliovirus associated with paralytic poliomwelitis in Cairo.(19) 830 rectal 

swab specimens were examined of which 497 yielded enteroviruses, 447 have been 

shown to be polioviruses while the other 50 were enteroviruses other than pelio. 

It is interesting to note that the findings in this study are in contrast 

to the survey made in 1955. It seems that a shift in predominance has occurred 

from poliovirus type II to poliovirus type I. 

1,. serological survey covering Cairo, Giza, Q.alyubia and Menufin areas, 

in which 3000 sera wewe COllected from different socio-economic groups, is 

being undertaken at present. 

IV CONTROL OF POLIOMYELITIS 

During the past decade progress in various fields of poliomyelitis research 

has been rapid with the development of new concepts and particularly new methods 

of control. 

It has been recognized that the general methods of control as applied to 

many infectious diseases have been fOUnd to be of little avail in the control 

of poliomyelitis. 

It is now clear that with the introduction of active immunization the 

whole picture of the control of poliomwelitis has changed and some of the older 

procedures have largely been discarded. 

The use of convalescent serum ·or gamma globulin as a prophylactic measure 

in poliomyelitis is now regarded as outmoded. 

There is a general agreement, at present, that active immunization of the 

susceptible population in a communi~ is the only effective method of prevention 

of poliomwelitis. 

llie belief that poliomwelitis may be eradicated with the use of live polio

virus vaccine is well supported by the recently accumulated information from 

many parts of the world. 

We are in the fortunate position today of being able to select between 

two vaccines - an inactivated one and a live attenuated ~ne. 

(a) Inactivated Poliovirus Vaccine 

Since the results of the trial of Salk vaccine were reported in 1955 there 

has been a continually expanding use of inactivated poliovirus vaccine in many 
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parts of the world. It has now become a generally accepted measure for the 

prevention of poliQmlfelitis. For example, more than 400 million doses have 

been released in the USA since this vaccine was licenced. Of these appraEi-

'mately 330 million have been used in vaccination programmes within that country. 

A review of recent national experiences with inactivated poliovirus 

vaccine shows that in most countries where this vaccine has been widely used 

the order of protection that it was originally expected to give on the basis 

of controll~ field trials has been maintained. However, in the USA and 

Canada, localized outbreaks occurred in which the unvaccinated sections of the 

popuJa tion were particularly affected. In most cases it has been noted that 

the protection afforded has been greatest where the degree of vaccination has 

been high. This experience however has not been universal, and some unsatis

fact~ rates of protection have been reported. The reasons for these 

variations in experience are not clear, although vaccine potency and mode of 

administration have been suggested as possible factors. Failure to obtain 

protection on a satisfactory national basis appears only to have been experien

ced in Hungary and possibly in Israel. 

However, with the continuous improvements in the potency of the inactivated 

poliOVirus, a vaccine of effectiveness of over 90 per cent is now available. 

In individual age grouIB the frequency of paralysis among reported ~ases 

is significantly less among vaccinated as compared with non-vaccinatedindi

viduals, and further, the paralytic attack rate in the vaccinated group was 

Significantly less than in the non-vaccinated. 

When inactivated poliovirus vaccine was first introduced, its production 

presented certain problems which demanded constant and close supervision of 

the procedures. However, during the past three years, no serious production 

or testing problems have been encountered. Vaccine which has been manufactured 

and tested according to various natiohal requirements and the recommendations 

issued by WHO*has been used satisfactorily and these recommendations have been 

demonstrated to assure a safe vaccine. During the past year, there have been 

a number of attempts to produce an inactivated vaccine utilizing purified and 

concentrated virus. While such vaccines may be more expensive, they appear 

to offer the adval).tage apart from containing fewer impurities, of h.:!ving a 

potency Fhich can be adjusted to any des:ired level. 

*WHO Tech.;Rep. series, No.178, 1959 
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As regards safety, it is apparent from recent experience that vaccines 

manufactured and tested according to present requirements have been safe to 

use. 

The combination of inactivated poliovirus with other antigens for use as 

a polyvalent vaccine has been very recently attempted. These vaccines are now 

available and are being used in several countries. However, certain problems 

have arisen in the preparatiop. and administration of these combined pOlyvalent 

vaccines which must be solved. 

The combination of inactivated poliovirus vaccine with other antigens has 

been too recent for sufficient experience to have been gained. 

The value of the inactivated poliovirus vaccine in the presention of para

lytic poliomyelitis is now well recognized, and its continued wide use is recom

mended. However, the decision to introduce programmes of vaccination should 

be made by the health authorities of the country concerned. Each country can 

evaluate best the relative importance of its poliomyelitis problem in relation 

to other urgent public health needs and give its judgement accordingly. The 

judgement certainly depends on the seriousness of the problem, that is, the 

prevalence and the severity of the disease in the country. In some areas polio-

myelitis is a disease of infants and the reported incidence is low as is -the 

case in most parts of this Region. In other areas, it represents an epidemic 

disease of children and adults, where it tends to be more severe. There are 

also the cost and the practicability of vaccination campaigns to be considered. 

The indications for the use of poliomyelitis vaccine vary therefore according 

to local circumstances. 

'!he decision to introduce vaccination against poliomyelitis in a community 

depends - as mentioned above - on a true knowledge of the incidence of the 

disease in the area and susceptible age- groups which should have the priority 

for immunization. 

Where reporting is deficient, the only means of obtaining information on 

the epidemiological status in an area would be by making serolOgical surveys. 

The results of a number of serological surveys which have been undertaken 

in various parts of the Eastern Nediterranean Region (see above) have clearly 

demonstrated the similarity of the immunological status of the populations of 

practically all the countries of the Region. It may be regarded as certain 
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that all fall into one group (20) - the grwp in lihich 50% of the sera of the 

population at the age· group 0-2 years and 10% of those at the age group 0-10 

years show no detectable antibodies, or in other words, the group in lihich the 

percentage of susceptibles diminish rapidly. 

It is advisable therefore that if any vaccination campaign against polio

myelitis has to be undertaken in a country in this Region, it should be directed 

to cover infants and young children up to three years of age. 

Information gathered so far on the experience of the countries of this 

Region regarding the use of inactivated poliovirus vaccine are briefly as 

follows: 

With the eocception of Israel where inactivated poliovirus vaccine is 

locally produced, all other countries and territories of the Region import their 

vaccine from USA, Canada and certain European countries. 

The vaccine used is the formalized Salk-type or other similar types incor

porating strains of the three known types of poliovirus. Inactivated polio-

virus vaccine is available to the public in Aden. In Cyprus Salk-type vaccine 

is available free to those who cannot afford to pay for it for children from 

the age of six months to fifteen years and for pregnant women. It is intended 

to increase. the scope of 

1958, some 147,116 doses 

inoculation in Cyprus to wider age groups. During 

of vaccine were administered without incident. In-

activated vaccine has been used in Ethiopia only on a small scale. Up to the 

present time 3200 vaccinations have been undertaken without any adverse effects. 

European cnLDiren in French SQm2~iland are vaccinated against poliomyelitis 

at the request of their parents. Inactivated poliovirus vaccine has been used 

in Iran fClI' the past two years. llie extent of its use is still very limited. 

About 1500 doses are used every month, of which about 80% are used in Teheran 

city. Certain agencies such as the NatiollAl Iranian Oil Company also import 

othor quantities of vaccine for the immunization of their personnel and their 

families. In Iraq, the Government continues to import quantities for the 

i.mmunization of children in addition to the 68,000 doses already administered. 

25,470 doses have also been commercially imported for the use of private 

practitioners in the country. Vaccination by inactivated Salk vaccine, which 

was mostly produced in the country, started in Israel in January 1957~15) and 

was applied more especially to the most vulnerable age group (6 months - 3 years). 
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Some 11,300 children of this group were given the first inoculation and of 

these 97.5% received the two basic injections. At the beginning of the 

campaign the intradermal inj.eetion method ,1as used. However, because of 

technical and administrative difficulties, the intradermal m~thod was abandoned 

in March 1957, and from then on subcutaneous injections of 0.5 ml each were 

given. In 1958 booster (third) injections were administered subcutaneously 

to the recipients of the basic immunization, and two basic inoculations were 

given to all infants born in 1957. When by May 1958, it became clear that 

the poliomyelitis incidence was rising steeply, and as there were doubts re

garding the dosage and efficacy of the vaccine used previous~v, it was decided 

to give a third injection also to the infants born in 1957. It was also 

decided to raise the individual dose administered to 1 ml subcutaneously. In 

1959 it was decided according to latest recommendations to add a fourth ir~ect1on 

for children born in 1957, who were the principal victims of the 1958 polio-

myelitis epidemic. A subcutaneous inoculation of 1 ml of locally produced 

Salk vaccine was given to the vast majority of this group of children during 

March and April 1959. As the potency of the first lots of vaccine was low 

and the injections were made by the intradermal method - the conversion rate 

to type I did not exceed 25%. Later, with the more potent vaccine which was 

administered sUbcutaneously a conversion rate of 71-95% was ensured. 

The partial failure in protecting the vaccinated population against the 

poliomyelitis epidemic which broke out in 1958 could be explained partially by 

the defects of the first vaccinations and partially by the predominance of 

type I that year, contrary to what occurred the previous years. 

Vaccination of the contacts of cases of poliomyelitis is compulsory in 

Jordan. No. vaccination campaigns have been launched in the country. However, 

30,000 children were immunized against poliomyelitis during 1958. It is 

planned that vaccination of all children and pregnant women will be made 

compulsory in tuture. 

Inactivated poliovirus vaccine is used in Kuwait only on a voluntary basis 

and on a small scale. The number of inoculations made and the poliomyelitis 

cases reported are too small to allow any reliable assessment to be made. 

No immunization campaign against poliomyelitis has been undertaken in 

Lebanon. Vaccination is used as a preventive measure and the public is advised 

to vaccinate their children mainly during the first three months of the year. 
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Children under 6 years of age are immunized with inactivated poliovirus 

vaccine in Libya. 

Although no immunization programme against poliOID¥elitis has been under

taken in Pakistan so far, inactivated poliovirus vaccine is being used in a 

very limited scale. 

The Ministry of Health of Saudi Arabia undertakes immunization against 

poliomyelitis on a voluntary basis. During 1956-1958 Salk vaccination of 

American employees and dependants of !RAMCO was initiated and completed. In 

1959, vaccination was extended to dependants under age 10 of all nationalities. 

Inactivated pol;iovirus vaccine is used in Somalia, but no data are avail

able on the extent of its use. 

No immunization scheme has been carried out in the Sudan. However inacti-

vated poliovirus vaccine is used in a limited scale by private practitioners. 

In Tunisia inactivated poliovaccine is used only far individual cases and 

in certain very liJnited groups. 

Inactivated poliomyelitis vaccine is used in the Province of Egypt, UAR, 

but not to a large extent. Results regarding its efficiency are not yet 

available. 

The Hinistry of Health of the Province of Syria, UAR, started a programme 

of immunization against poliOID¥elitis last year. 20,000 injections were made; 

a programme far the immunization of 100,000 persons also started this year. 

Inactivated poliovirus vaccine has not been used yet in ~. 

In the course of 1958 as quantities of inactivated poliovirus vaccine became 

available to the United Nations Relief and Work Agency far Palestine Refugees, 

a vaccination campaign was carried out in ~ and to a smaller extent, in a 

few areae ·of Jordan. The total number of first vaccinations c~ied out was 

11,238 in Gaza and 2,566 in Jordan among the refugee populAtion. 

(b) Live Attenuated Poliovirus Vaccine 

The use of the activated vaccine during the last five years on mare than 

100 million children has established its undoubted value in reducing the number 

of paralytic, bulbar and fatal cases of poliOID¥elitis. 
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This vaccine, however, does notpreveat alimentary infection and vaccin

ated persons are liable as the non-vaccinateo to have unapparent infection and 

to excrete the virus from the stools. The inactivated vaccine, as currently 

used, has no modifying effect on the circulation of the v:J..tous within the com

munity. 

The injection into susceptible persons of the inactivated vaccine creates 

specific humeral immunity, which supresses the danger of the develOpment of 

viraemia and of the causative agent then becoming generalized in the central 

nervous systEllr. It does not, however, form local :!Jmnunity of the intestinal 

tract whic:a helps to supress the multiplication of the virus in.the main organ 

which is sentitive to it, preventing thereby the circulation of the poliovirus 

in the human community. Furthermore, the very important question of how long 

pest-vaccinal :i.mmu.nitylasts after injection of the inactivated vaccine seems 

to require more elucidation. 

Recent investigations have led to the isolation of strains that show only 

min:inJal residual neurotropism when inoculated in the C.N.i3. of monkeys in 

large amounts. 

In the last few years live attenuated poliovirus vaccines have been 

develOPed incorporating these attenuated strains of the three types of poliovirus. 

The vaccine viruses are given orally and cause unapparent infection. They 

multiply in the alimentary' tract like natural polioviruses and the vaccinated 

subjects develop an immunity which is probably similar to that following an 

infection ,,:1t11 on~ of the :!.ess invasive naturally ocourringstrains. 

Investigation has shown that alimentary infections with attenuated viruses 

were followed by antibody formation in the blood of 'individuals who had no 

homotypiC antibody. 

It is evident that attenuated poliovirus vaccine has marw advantages over 

the inactivated vaccine. 

The live poliovirus vaccine is easier and cheaper to administer. It does 

not require specially well devel~od medical organization or great economic 

resources in the countries which decide to undertake a progremme of :i.mmu.nization 

against poliomyelitis using live virus. It is therefore adapted to countries 

like those of the Eastern Mediterranean Region. Live attenuated poliOVirus 

is given bymou~h and there is strong indication that it gives a better, ~ore 
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complete and long-lasting immuni~. Inactivated poliovirus vaccine, to be 

fully effective IllUst be given in three or more widely spaced inoculations, a 

fact which limits its use as an emergency measure. Live poliovirus vaccine 

on the other hand can be used in the face of an impending epidemic. Attenuated 

live virus vaccine gives a broader twPe of immunity which prevents or at least 

modifies subsequent infection of the alimentary tract with poliovirus. 

It Dot only confers a more solid immunity against poliomyelitis, 1:rut it 

may possibly eliminate or reduce the movement of virulent polioviruses within 

a given comlllUnity - a result which could not be achieved with the inactivated 

virus vaccine. 

The unapparent infection caused by live attenuated pOlioviruS, like any 

alimentary infectioris, may spread under favourable conditions to the contacts 

and the community of the vaccinee resulting in immunization of the vaccinee 

and his associates. 

Nevertheless, one of the most important questions in the use of an orally 

administered live virus vaccine concerns the safety, not only of those who are 

fed the virus. but also the community as a whole if changes in virulence occur 

in that virus after its- IIIUltiplication in the human alimentary tract. 

Although increase in neurovirulence has been noted in attenuated virus 

isolated from stools of persons who were fed the vaccine, preliminary tests 

on attenuated poliOVirus in the hands of several 1rrtestigators have not revealed 

signs of illness or other harmful effects in the vaccinees or their associates. 

In view of this fact and after consideration of the data available on the 

use of live attenuated polioviruses as imIIIUnizing agents against poliomyelitis, 

the WHO Elcpert Ccmmittee on Poliomyelitis strongly recommended, at its second 

session, 15-20 July 1957,(17)that trials on tens or hundreds of thousands of 

people should be carried out in order to establish whether theoretical expect~ 

ations of safety from using live vaccines can be confirmed in actual practice. 

Since the Elcpert Committee on Poliomyelitis held its second meeting in 

1957, WHO and the Pan American Health Organization have jOintly convened two 

international conferences on live poliovirus vaccines, one in June 1959(21) 

and the other in June 1960,(22)where a great and fresh amount of information 

was collected and discussed. During these meetings experience was exchanged 

and results were compared and many of the questions were examined, particularly 

those related to safety and efficacy of live attenuated poliOvirus vaccines. 
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Immediately after the Second International Conference on Live Poliovirus 

Vaccines, the WHO Expert Conunittee on Polionwelitis held its third meeting in 

Washington frQll 13-16 June 1960, (23)where a review was made of all the data 

available and the various studies reported on the diffi.cult problems in relation 

to the development, control and eValuation of the safety and efficacy of live 

attenuated pol:'ovL.'"1.:.s vaccir.e. 

National experience with live poliovirus vaccines on an extensive or 

massive scale where millions of persons are fed the attenuated poliovirus is 

confined so far to USSR, Poland, Czechoslovakia, Hungary, certain Latin-Jlmerican 

cOuil't.ries, certain regiOns of Africa, and one area in the USA. In almost all 

these trials, the opinion has been universal that outward post-vaccinal reactions 

have been either absent or inSignificant, and that the so-called major illness 

of poliomyelitis has not been directly or indirectly induced by vaccination 

with attenuated poliovirus. n<T..' has the progeny of the vaccine virus induced 

harmful effects as it spread in the local conununity. The incidence of polio

~elitis during the short period of observation has been reduced, with few 

exceptions, in two areas of Latin-knerica. 

However, more prolonged observation seems to be necessary before it can 

be concluded that national experience has demonstrated long-term effectiveness 

of live vaccine. 

As regards the criteria for the evaluation of the safety and efficacy of 

live poliovirus vaccine, the Expert Conunittee on ~oliomyelitis believed that 

all cases of poliomyelitis beginping within 5-30 days after ingestion of the 

vaccine are worth inve~ ~"::'ga-';;~ng. It was noted that in sane stUdies a 

surprisingly large prop(,:,tion of cases following vaccination have occurred 

within this period. It may rightly be concluded that such cases may have, 

been infected with wild virus and thus there may not have been sufficient time 

for the development of immunity following the feeding of vaccine virus. How

ever the possibility that such cases may have been caused by the vaccine virus 

itself cannot be discarded and should be thoroughly investigated. 

Surveillance both immediately after vaccination and for more prolonged 

periods, laboratory studies on the s trains USed for vaccines and on viruses 

isolated frQll vaccinated persons and their contacts, and serological studies 

on vaccinated persons and their contacts are among the criteria which have been 

formulated for the evaluation of the safetr and effectiveness of live polio

virus vaccine. 
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It has been observed that those strains that infect most readily seem to 

spread most readily. It has also been noted that intra-familial spread of 

attenuated poliovirus is more extensive among persons of low socio-economic 

living conditions, which are often associated with poor hygiene, than among 

those living under better circumstances. Since the degree to which these 

attenuated polioviruses spread into and throughout the community has been 

measured in only a few instances, more information concerning spread is needed, 

particularly under different conditions, 

A question deserving attention concerns the degree to which the attenuated 

poliovirus strains produce viraemia comparable to that which occurs with wild 

polioviruses. The clinical significance of viraemia occurring in the course 

of induced poliovirus infection is not yet known and further investigation is 

urgently needed. If it can be determined that one attenuated strain of pOlio

virus consistently produces a greater degree of viraemia than another of the 

same type while inducing comparable levels of antibody, this information will 

be of value in choosing those strains which appear to be most suitable for the 

immunization of man. 

In its third report, the Expert Committee on Poliomyelitis also stressed 

that further studies on the properties of vaccine viruses and their progeny 

are most desirable. 

Much attention has been given to the possible interference of coexisting 

enteroviruses in the establishment of the intestinal vaccine infection essential 

to the development of resistance, and to the role of one type of poliovirus in 

interfering with the immunizing effect of other types in polyvalentvaccines. 

In certain studies it has been reported that interference can be overcome by 

larger doses of vaccine, by repeated administration, or by rapid mass immuniz

ation of the population. However, the full Significance of the interference 

phenomenon and methods of avoiding it still require further study. 

In attempting to grade the individual strains of the three sets of vaccines 

used in the field, with regard to the basic formulated properties,(22) the 

Expert Committee on Poliomyelitis was of the opinion that the neurovirulence 

for monkeys of the various strains is the only property that has been adequately 

studied on a comparative basis. The three strains of the Sabin vaccins approach 

more closely the optimum of low monkey neuropathogenicity than do the other 

sets of strains. Opinion was divided on the interrretation of the evidence 
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concerning the field behaviour of the various virus strains, but a majority of 

the Committee believed that the all-over characteristics of the type I and type 

II Sabin strains approach more nearly to the optimum than do those of the other 

viruses. In the case of the type III yiruses, the Committee did not wish to 

express a preference for any one strain. 

In view of the increasing importance of the simian viruses in tissue 

culture preparations and as possible contamination of live poliovirus vaccines, 

the Committee recommended that their study should be intensified and supported. 

In particular the need for the study of their pathogenicity for man, and of 

methods of differential inactivation in live poliovirus vaccines was emphasized. 

As the existence of maternal antibodies renders difficult the interpret

ation of the serological response in premature and newborn infants, which are 

fed live poliomwelitis vaccine, it may be advisable to delay the administration 

of vaccine until the baby is aged 3 months or more in order that a satisfactory 

serological response may be obtained. If feeding is undertaken at birth it 

should be repeated at 6 months. 

Live poliovirus vaccine has been given to several hundred pregnant women 

without any untoward effects to the mothers. Nevertheless, the possible 

effects of the vaccine on the foetus require fUrther study before it can be 

assumed that feeding of vaccine particularly during the first trimester of 

pregnancy is harmless. 

A sufficient number of adults in different ~ommunities have been fed live 

poliovirus vaccines or have acquired infection by contact to establish the 

general safet,y of vaccine in them, as in children. Nevertheless there exist 

groups in the communit,y which require special consideration and study because 

of the possible modification in them of the process of the infection. These 

include adults who are triply negative to all three types of polioviruS, and 

those receiving treatment with.corticosteroids undergc:Jlg surgical treatment 

on the oropharynx or elsewhere. Although no reports have been made of unto

ward effects of the vaccine in such persons, the number so far studied is too 

small for any final opinion to be expressed. 

IV INACTIVATED VERSUS LIVE ATTENUATED VACCINE 

It can now be accepted that effective vaccination against poliomwelitis 

is possible with either inactivated or living vaccines. The practical problem 

for each community is to decide what is the most effective procedure under its 

own special circumstances. 
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The decision as to which type of immunization should be used in the special 

circumstances of any particular community will be influenced by the relative 

virtues and disadvantages of inactivated and live virus vaccines. 

As mentioned earlier in this review experience with inactivated vaccine 

has been highly satisfactory in some countries but quite unsatisfactory in 

others. Reasons for these differences are still problematical. To manufacture 

consistently a vaccine which is both adequately antigenic and free from infective 

virus d=ndshigh technical standards at all stages. Apart from the technical 

difficulties involved in the manufacture of inactivated vaccine, its inability 

to prevent intestinal infection reduces its practical effectiveness where the 

objective is not merely protection of the individual but the eventual elimin-

ation of paralytogenic strains of virus. The great advantage of inactivated 

vaccine is that possible dangers from living, variant or contaminant viruses in 

the vaccine are excluded. 

EKperience with live poliovirus vaccine has given satisfactory results in 

some countries where it has been used extensively. Its great advantages are 

its ease of administration, economy of production and its provision of a more 

solid type of infection both in the vaccinated and their contacts. Neverthe-

less, many questions related to the live vaccine have not yet been answered and 

a number of problems have to be solved before the unlimited use of these live 

poliovirus vaccines can be recommended. 

A special problem of the live vaccine is the difficulty of controlling 

vaccine production in order to maintain adequate attenuation of the vaccine 

viruses and to avoid contamination with extraneous viruses derived from monkey 

tissue. It may be of interest in this connexion to mention that a meeting of 

a study group was convened by WHO in Geneva (7-12 November 1960) to recommend 

re~irements for the production and testing of the live poliovirus vaCcine. 

In view of the sparce information available at present on the two types 

of vaccine, the inactivated and the attenuated, and until further experience 

has clarified the situation, no final decision can be made. The following 

interim recommendations could be made as regards the aspects which should be 

kept in mind when deciding the policy to be adopted by each country. 

1) In any country in which poliomyelitis is essentially a disease of 

infancy and early childhood, and this applies to the countries of the Eastern 

Mediterranean Region, no question arises of any specially vulnerable group 
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and vaccination with an acceptable live poliovirus vaccine can be recommended. 

2) In a country that experiences a moderate to high incidence of polio

myelitis in adults (more than 20% of paralytic cases in persons over 15) it 

may be assumed that an equivalent proportion of non-immune adults exists in 

the country. In view of the high vulnera1::ility of this group, live vaccine 

must be used with caution and careful surveillance is essential until it is 

clearly established that the vaccine being used is incapable of producing 

significant harmful effects in such a population. Some countries which have 

had favourable experience with inactivated vaccine may feel that while any 

significant group of non-immune young adults remains the safest policy is to 

use the inactivated vaccine for all primary immurrilzation. 

When epidemiC conditions of poliomyelitis prevail, the risk of infection 

and of paralysis in adults from natural infection far exceeds the possible 

hazard to a few non-immune adults frem the use of live vaccine. Since in-

activated vaccine has failed so far to bring epidemic prevalence to a halt even 

when used in large amounts, the case for using live vaccine in the face of 

epidemiC poliomyelitis appears to be strong. 

It may be noted in this connexion that two large countries, where the 

conditions mentioned in the first paragraph of this section 2 prevail, have 

recently recommended that for the time being the inactivated vaccine (Salk 

type) should remain the one favoured for general immunization against polio

myelitis ani the live attenuated vaccine should be kept in reserve for special 

circumstances. 

3) With continuing experience of live virus vaccination in those countries 

which make general use of this methrxi, it will beceme possible in a few years I 

time for countries which for the present prefer inactivated vaccine or combined 

procedures to assess whether it is desirable to change to the exclusive use of 

live vaccine. Once the vulnerable and exposed population of non-immune 

parents has been effectively immunized there should be no reason why a satis

factory live virus vaccine should not be accepted for standard use. 

It should be noted, however, that some members of the Expert Committee 

on Poliomyelitis expressed the opinion that the recent extensive field trials 

in USSR and CzechoslOVakia of live vaccine prepared frem the Sablll straina have 

already given adequate evidence of its safety in various groups of individuals 

as well as in different communities and that there is, therefore, no reason 

for not proceeding wwith mass immunization with this vaccine. 
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It is worth mentioning in this connexion that certain countries in the 

Eastern Mediterranean Region have expressed their interest in the possibility 

of developing vaccination campaigns with live attenuated poliovirus vaccine. 

As it appears in this review the use of live attenuated poliovirus vaccine 

is recommended in any country in which poliomyelitis is essentially a disease 

of infancy, which is the situation existing in nearly all the countries in 

the Region. 

In pursuing this recommendation, however, the importance and the ex:tent 

of the problem should be clearly investigated, and reliable information should 

be available on the number of case)of paralytic poliomyelitis occurring yearly 

in the different areas of the country and the incidence of paralytic cases at 

different ages. Knowledge of the immunological status of the population seems 

also to be needed. 

Apart from revealing this immunological status, serological studies fulfil 

other functions in the surveillance of vaccination programmes, whether inacti

vacted or live virus vaccines are used. Testing of batches of vaccine for 

potency in man and serological surveys both before and after vaccination pro

~~·.=S o.r-o ;:150 among the studies oovd0d for too cm~aign. i, pr~pc'r c-vnluntion 

of the results of a vaccination programme would be practically impossible without 

these studies. 

This is especially important in countries such as those of the Region, 

where it is known that there is a high enterovirus carrier rate in the child 

population. An intestinal tract takm over by a non-polio enterovirus may be 

blocked against the implantation and multiplication of "he vaccine virus and 

consequently no immunity will be obtained. SerOlogical and virological studies 

are necessary to obtain a good knO<I10dgw of the actual situation in these cases. 

The organization and execution of proper serological surveys require the 

existence of well-trained personnel of high technical calibre and it also 

requires laboratory facilities. 

It is evident, therefore, that before starting to carry out a mass vaccin

ation campaign with live attenuated poliovirus vaccine, serious consideration 

should be given to the several technicalprobl~ms discussed in this review. 
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ANNEX I 

POLIOMXELITIS IN THE EASTERN NEDITERRANEAN REGION 

I~ORBIDITY ST.t..TISTIOS 

OOUNTRY Average Average 
1951-53 1954-56 1957 1958 1959 1960 

ADEN 0 2.7 4.3 1 4 
D 0.3 

BAHRAIN 0 1.3 5.? 2 10 1 (5) 
]} ... ... . .. ... ... . .. 

OYPRUS 0 4.3(8) 16.0(8) 2(8) 150(8) 8 34 
D 0.3 0.3 0 9 2 2 

ETHIOPIA C 11.3 (1) 4 7 35 9 5~0(1) D 0.3 'P 

FRENOH 0 1.0 0.3 SOMALILAlID 
IR..'_"l (10 ) 0 ... ... ... . .. 71 101 

D ... ••• ... .. . ••• .. . 
IRAQ C 69.7 120.3 301 282(8) 330 129 

D 0.7 5.7 32 4 1 1 
ISRAEL (11) 0789 555 (8) 55(8) 529(8) 43(8) ) 

J ewi sh popul. D156.7(8) 61.7 6 49 3 ) 35 

(6) 
) 2 

Non-Jewish C 28.5(6) 40.3 12 44 + ) 
population D 4.0 3.3 3 + ) 

JORDAN C 36.0 51.7 24 177 96 85 
D 6.0 3.0 4 4 2 

KUWAIT 0 ••• • a-a ... 19 11 14 
LEBANON (12) 0 29.3 54.3 47 89 145 198 

D ... ... ... . .. ... ••• 

LIBYA 0 (1) 57 8? 90 + ... 45.5(1) 
D ... 4.5 1 1 + 

PAKISTAN(13) 0 ... ... 203 410 669 632 
SAUDI ARABIA (14) C ... . ... 9 12 6 8 

SOMALIA 
1(1) Northern Region C 0.3 2.7 + 

D 0.3 + 

Former Itali~Z) C 12.3 9.7 33 11 + + 
administratim D ... ... ... .. . ... ... 

SUDAN(15) (2) ( 2) 51 (3)(4) + + 58 0160.7(2) 104~3(2) 
D - + + 3 

TU,HSIA o 26.7 15.3 11 + + 16(5) 
D ... ••• ... .. . ... . .. 
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COUNTRY Average Average 
1951-53 1954-56 1957 1958 1959 1960 

UNITED ARIl.B 
REPUBLIC 

Egyp-u 

Syria 

+ 

••• 
(1) 

(2) 

(3) 

(4) 

( 5) 

( 6) 

(7) 

( 8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(l4) 

C 276.3 711.7 550 761 
D 26.3 

C 
(7) 

~.O (7) 
D 

Data not yet available 

Data not available 

Average 1954-55 

Years ending 30 J1llle 

52.0 38 

~.O(l) 26 
••• 

Cases treated at hospitals and dispensaries 

Data forthe p3riod fr,om 1.7.1957 to 30.6.195& 

Paralytic cases onJy 

Average 1952-53 

Average 1951 and 1953 

fiJ 

38 
9 

268 + 
+ + 

l4 + 
+ + 

Deaths registered by the Central Statistical Service on the basis of 
medical certificates of deaths 

In-patients and out-patients of Hosuita1s or dispensaries 

Latest figures reported by the GOvernment for tbe years 1959 and 1960 
are 76 and 117 respectiveJy 

Latest figures for cases reported by the Government for the years 1957, 
1958, 1959, 19fiJ are 66, 636, 36 and 38 respectiveJy. 

Latest figures reported by Government 

Number of paraJytic poliolliVelitis cases registered in Karachi Federal 
area medical institutions onJy - no data are available for incidence in 
Pakistan as a whole. 

Cases reported from the Eastern province onJy W the Arabian American 
Oil Comp~ Medical facilities 

(15) Recent reports indicate that: 
during the period 1 JuJy 1958 - 30 June 1959, the number of cases in 
Khartoum 'Was fiJ, and in Sudan 929, and 
during the period 1 JuJy 1959 - 30 J1llle 1960, tne number of cases in 
Knartoum.ms 268 

(16) Government lateJy reported 232 cases occurring' during the peri. od 1 
October 1959 - 31 December 1960 
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POLIOMYELITIS IN THE EASTERN MEDITERRllNEAN REGION 

Sex and age distribution of cases, 1956 - 1959 

All Age groups in years 
COUNTRY Ages o 1-4 5-9 10-14 15-19 20-24 25-44 45-64- 65-74 aza + ? 

ETHIOPIA l' 1957 M 25 5 I 16 I 1 3 
F 7 7 

ISRAEL 
Jew.pop. 

1956 M 289 67184 21 6 5 3 2 1 
F 228 63 130 24 6 2 J 

1958 T 529 160 318 51 

Non-Jew. 
populo 

1958 T 44 14 29 1 

JORDAN* 
1957 M 16 7 8 1 

F 9 3 6 
1958 M 108 34 65 6 2 1 

F ?l 18 47 3 2 1 

LEBANON 
1956 M 53 14 37 1 1 • 

F 29 2 22 J 1 1 

Uil.R 
Egypt II" 

1958 M 95 38 44 8 3 2 
F 53 27 27 2 J 

* Preliminary, approximate or estimated data 



COUNTRY 

ADEN 
Colony 1958 C 

D 

1959 C 

D 

1960 C 

D 

BAHRAIN 1958 C 

1959 C 

1960 C 

cmus 1958 C 

D 

1959 C 

D 

1960 C 

D 

ETHIOPIU958 C 

D 

1959 C 

D 

1960 C 

D 

IRAN 1959 C 

1960 C 
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P01IOMYELITIS IN THE EASTERN I1EDITERRANEAN REGION 

Seasonal distribution of cases and deaths, 1958-1966 

Months of four-week periois 

J F M A M J - J A S 0 N 
T6TIJ. 

D 

I II ill IV V VI VII VIII IX X XI XII XIII 

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
- - - - - - - - - - - - - -
4 - -I - 1 1 - 1 - - - - - 1 

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -

10 1 - - - - - - - 4 5 - - -
1(1) - - - 1(1 - - - - - - - - -

150 - 2 6 20 71 41 4 3 2 1 - -
r9 - - - 1 3 .3 1 - - - - - -
8 - - - 1 - 1 - 1 1 2 2 -
2 - - - - - - - - - - 1 1 -

34 - - 1 2 4 1 1 4 2 11 5 3 

2 - -I - 1 - - - 1 - 1 - - - -
7 - - 1 1 1 - - - 2 2 - - -
- - - - - - - - - - - - - -

35 
, - 2 11 10 3 2 - - - 2 1 2 c-

- - - - - - - - - - - - - -
9 - 1 2 3 - - - - - - 1 1 1 

- 1 - - - - - - - - - - - - 1 

r71 <: 7 1 - - 3 10 17 5 17 7 3 2 

r101 5 10 4 7 10 12 12 10 2 11 8 4 8 
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J 
COUNTRY TarAL 

I 

IRJ.Q 1958 C r 282 43 
D r 4 1 

1959 C r 330 38 

D 1 -
1960 C 129 16 

D 1 -
ISRAEL 1958 C r5'73 2 

D r 52 -
1959 C 50 3 

D 1 -
1960 C 35 2 

D 2 -
JORDAN 1958 C 179 5 

D 4 -
1959 C 96 4 

D 4 1 

1960 C 85 10 

D 2 1 

LEBANON1958 C 86 6 

1959 C 145 9 

1960 C 199 10 

LIBYA 1958 C 87 14 
D 1 -

1959 C 90 2 

D 1 -
1960 C + I -D + -

l"ionths of four-week periods 

F M A M J - J 

II III IV V VI VII VII] 

30 32 17 10 9 10 

- - 1 - 1 1 

+ + 40 46 28 19 

- - - - - -
5 11 6 9 4 11 

- - - - - -

8 12 12 31r58 I 1'-95 

1 4 6 7 - -
3 6 2 31 11 8 

- - - 1 - -
1 1 1 2 3 4 

1 - - - - -

7 17 27 37 46 18 

- 1 - -I - -
4 2 5 3 12 14 
.. - - • - -
6 2 4 8 4 8 

- - 1 l - - -
I 

6 4 9 8 4 18 

4 4 9 17 20 24 

6 15 8 16 19 32 19 

11 27 11 7 3 2 

- - - - - 1 

7 24 9 8 1 4 

- - - 1 - -
8 14 1 - 4 + 

- - - - - + 

A S 0 N D I 
I 

IX X XI XII XIII 

16 14 14 31 17 

3 - - - -
16 16 13 12 5 

- - - t -
4 !:l 10 20 25 

1 - - - -

129 44 23 10 12 

8 - 2 - 2 

3 ? 2 - 2 

- - - - -
7 6 1 1 6 

- - - - 1 

8 4 4 6 -
1 - 1 - 1 

9 15 12 9 7 

- - 1 - 2 

13 9 8 5 8 

- - - - -
7 5 9 4 6 

17 10 9 12 8 

18 23 9 7 17 

2 4 1 4 1 

- - - - -
12 - 4 15 4 

- - - - -
2 + + + + 

- +1 + + .. 



J F M A M J 
COUNTRY TOTAL 

I II III IV V VI 

SOMALIA 
northern re-

gion 1958 C .. - - - - - .. 
D .. .. .. - - - -

1959 C 1:1. - - - - - -
D - - - - - - -

19to C + - - - - - -
D + - - - - - -

SUDAN 1959 C + + + + + + + 

D + + + + + + + 

19to C 58 10 1 7 - 1 7 
D 3 1 - - - - 1 

TUNISIA1958 C + + + 1 - 1 

1959 C + 2 1 i 2 - I -
.. 

19to C + 9 + 17 6 15 12 

UAR EGYPl' 
1958 C 761 73 57 103 42 107 65 

D to 1 2 1 4 8 4 

1959 C r 268 29 16 33 6 13 14 

1960 C + 8 19 217 15 13 20 

lIAR SYRIA 
1958 C 38 4 3 - 2 3 2 

1959 C 14 1 - - 2 - -
Nil or magnitude negligible 

+ Data not yet ava:1.lable 

i imported case 

r revised data 

(1) paralytic cases only 

(2) 3 weeks 

- J 

VII VII 

- -
- -
- -
- -
- -
- -
+ + 

+ + 
I - 2 

- -
-
-
7 

42 18 

4 7 

18 38 

+ + 

2 
.. 
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A S o I N 

IX X XI XII 

I 

- - - -.. - - -
- li - -
- - - -
+ + + + 

+ I • ~ + 

123 55 22 16 

5 3 6 4 

6 8 6 5 

1 - - -
2 - 1 I -
1 + + 4 

4 - + -

17 87 35 60 

5 7 11 3 

27 23 16 16 

+ + + + 

2 11 7 1 

2 - .. 3 

D 

XIII 

-
-
-
-
+ 

+ 

6 

1 

5 

-

-
5 

-

55 

3 

17 

+ 

1 

6 


