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POLIQMYELITIS IN THE EASTERN MEDITERRANEAN REGION

1. INTRCDUCTION

There is paleopathological evidence that poliomyelitis has existed in this
part of the world since ancient times, Flinders Pitrie in 1932(1)
south of Cairo a skeleton dating back to about 3700 B,C., the left leg of which

discovered

was much shorter than the right, and Van Rooyen suggests. that the cause was
probably anterior poliomyelitis, He also notes the paleographic evidence in
an Egyptian stele of the eighteenth dynasty where a priest of the temple Astarte
is shown with the right leg withered and the foot lwving in the typical aquinus
positicn, In Palestine it is also probable that the disease has been endemic

since Biklical times,

The first description of the disease in modern times appears, however, bto
have been given in the second half of the nineteenth century, 1In the early part

of the ceﬁtury a few outbreaks were reported in Enpland and in the United States.

In 1840 Heine described the chief clinical features of the disease in an
outbreak in German, Fifty years later Medin added to that description by
giving a full review of a large outbreak in Sweden, As a result of the research

of these two observers, the disease is sometimes known as Heine-Medin's discase.

Since the end of the nineteenth century poliomyelitis has assumed epidemic
form, T became increasingly cammon, and sporadic outbreaks conbimied to
occur, first in Scandinavia, then in the ncrth-eastern part of the United States,

in Australia and New Zealand, in lngland and in Burcpe. The ocutbreaks were

(1)

International Committee (1932) Poliomwelitis, A survey organized by

Jeremiah Milbank, Williams and Wilkins, Baltimore,
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small, but in Scandinavia and more especially in the United States, large
epidemics involving thousands of persons recurred from time te time. This
tendeney still contimues, and policmyelitis is on the increase, in contrast to

most other infectious diseases,

Once the pattern of epidemicity has been started, it has apparently been

irreversible.,

Before the second World War, poliomyelitis was considered a rare disease in
tropical and subtropical countries, but it is now well recognized that the in-
cidence of paralybtic cases iﬁ these areas, where the disease was known to be only
cndemic, does not reflect the incidence of infection., Within the past twenti~
fiwve years a markcd increzase of incidence of poliomyelitis has occasionally been
evidenced 1in these areas, When outbresks occurred in certain parts of the
Eastern Mediterranean Region, Malta and South Africa, in keeping with the cammen
idea that the disease did not exist in such climates, it was usually thought
that a new disease or at least a new strain of virus had suddenly been introduced
into the community. Careful investigation showed later that only the previously
known viruses were present, The fact that the disease was cndemic in these
arcas was only brought to light when groups of foreigners, such as military
units, stationed there acquired pocliomyelitis at far higher rate than would have
been expocted if they had remained in their home countries. Such was the case

among the forcign troops in Libya, Egypt and Palestine in 19LL and 1945.

Serolocical surveys made in the last few years have cnabled the epidemiolo-
gists to evalunate the immunological status in a mumber of countries in the
Region and consequently to confirm the high endemicity of the disease in this
part of the world., A1l three known types of poliovirus werc found to be
present in all the countrics of the Zastern Mediterranean Region, OCulture
procedurcs however, proved that poliomyelitis is a disease of infancy in the

middle east. The epidemic pattern is not yet a problem in the Region today,

Poliomyelitis, which was for a time considered a "resplratory infection",
is now rcgarded as .one in which the alimentary tract is of prime importance as
a portal of entry and cxit of the virus; from this a very important conclusion
can be drawn, Communities with good sanitation and hygiene may cxpect few
cases of poliomyelitis among the children, but will have epidemic outbreaks in
the older population groups, with a high ratioc of paralytic cases, while com-
munities with poor sanitation and hygicne can expect the virus to remain endemic,
showing itself contimuously by a high rate of infection among infant and pre-
school populations, with few, if any, cases in the older age groups, and very

few paralytic cases,
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The easy sprecad of infection due to the prevailing living conditions in this
Region causcs infection tec be almest universal in young children, with the higher
asge population immne, Infants have the opportunity of coming into contact with
poliovirus very early in life; few of them reach the age of three or four years
without having been infected with at least one strain, Clinically, the in-
fection at such apes is not usuwally apparent and the disease appears in its
ebortive form, Immunity is, thorefore, acquired early in our Region without
being noticed, and no large groups of susceptibles arc built up. Conseoquently,

no epidemics of the disease are liable to occur,

It is obwvious that, as long as the virus is cndemic in the younger age
groups, the population of this Region will continue, as they grow older, to
maintain a high level of immunity which will insure their protection against the
disease in epidemic form. However, shonld the virus become less prevalent in
the children, as it will with improvcment in sanitation and personal hygiene, a

corresponding dimimition in the nercentage of older immunes can be expected,

Nevertheless, the situation in the Eastern Mediterrancan at present remains
of particular epidemiological interest, Except for the lowest age-groups, the
indigenous population is largely spared from paralytic attacks of poliomyelitis,
but the discase contimues to be a serious hazard for rccontly arrived immigrants
whether adultscr children, from foreign countries, Israel has experienced
serious epidemics of poliomyelitis for the past few years. In the latter half
of 1949 therc was a tenfold rise in the mmber of cases and by April 1950 the
discase had reached true cpidemic proportions, Therc is some evidence that
there has becn a shift from the old sporadic form of poliomwvelitis to that of
the cpidemic, Israel and Cyprus secm to be the only two countrics in the Region

where a sudden increase in incidence of poliomyelitis has recently occurred,

Periodical studies on immunity level in the pre-school population of this
Region would scem to be recommendable, These would serve to warn us, should a
shift from the cndemic to the epidemic pattern occur. If the percentage of
immunes shifts in this group, from the high levels alrcady known from previous
studies, tc a lower percentage, it would indicatc the nced for more close
attention and perhaps action, When the percentage of non-immuncs begins rapidly
to increase in the pre-school population and the virus becomes less common among
this group, definite warning must be taken, As the envirommental sanitation
in this Region dmproves this change may be expected, At the earliest signs of
change, measures to increase the percentage of immuncs by vacecination must be

taken,
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It is . interesting to note in this comnmexion that an inverse ratio between
infant mortality rates and poliomyelitis case rates has been observed rather
constantly in some parts of the world. Hence the point has been raised as to
whether the infant mortality rate (the mumber of children dying in their first
vear of life per 1000 live births) could be used as an index for measuring the
degree of sanitation which might reflect potentialities for the M"epidemic state",
Recent epidemiological studies on the relationship between infant mortality rates
and poliomyelitis case-rates indicate that in those countries where the infant
mortality rate falls below 75 per 1000 live-births, the poliomyelitis case-rate
will bear watching, since although the disease may not have been much of a
problem in such countries in the past, experience has shown that it may suddenly

or gradually become one,

2, INCIDENCE OF POLIGMYELITIS -

In ¢onsidering morbidity statistics for infectious diseases, it should be

noted that in general, for any given disease, the cases reported to the health
authorities usually represent only a fraction of the cases actually existing,
There can be no doubt that this fraction varies considerably according to the
degree of develomment of the countries concerned. Poliomyelitis in particular
is distinguished from most other notifiable diseases in that only its complicated
forms, that is, paralytic poliomyelitis, are reported with any regularity to the
health authorities, whereas its subclinical asymptamatic forms are not notified,
There is also the fact that countries do not notify cases of poliomyelitis with
the same repularity and exactness, Netification of communicable diseases is
usually deficient or even non-existent in certain of the less developed areas,
Form an investigation made by the Office, it appeared that in at least three
countries of the Eostern Mediterranean Region notification of peliomyelitis is

not compulsory.

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 epidemioclogical situation in the country con-
cerned, they do not allow the drawing of any parallels between them and the

statistical data from other countries,

Cases of and deaths from acute poliomyelitis officially notified in a mumber

of countries in the Region since 1951 are showm in Annex I,

The age distribution of cases of poliomyelitis differs in countries
according to whether the disease is purely endemic or has shifted to epidemic
pattern, Before the occurrence of the epidemics of the disease in the Iuropean

and American countries towards the end of the Nineteenth Century, mainly children
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under five years of age were attacked, hence the term "Infantile Paralysis".
While this is no mere the case in those well developed countries, the infantile
tvpe of poliomyelitis has remained an outstanding feature of the epidemiology
of the disease in the other endemic areas of the world such as the Eastern
Mediterranean Region, Reports, both official and vnofficiel, indicate that the
grectest mmber of paralytic poliomyelitis occurs in infants and young children,

under four years old., (See Annex IT),

It has been repeatedly pointed out that under tropical and sub-tropical
conditions the disease tends to cccur more or less uniformly throughout the year,
According to the statistical data collected from 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 scuthern hemisphere it is
six months later, Nevertheless, many purely winter epidemics have been observed
in various countries, Some observers have also indicated the tendency for
epidemics in true tropical conditions to peak in the pericds associated with the

rain season,

With minor exceptions, data available from countries of the Region indicate
a rather cven distribution of cases by report periods, Reported cases of polio-
mvelitis by months or four-week periods for countries of the Region, for the

year 1958, are found in Annex IIT,

The fellowing is a summary of the epidemiolegical infomation gathered from
countries of the Region, regarding the incidence, form and trend of poliomyelitis
and its relation to local climatic, seasonal, social, economic and sanitation
factors.

ADEN

Poliomyelitis is not compulscrily notifiable in the Coleny of Aden, and
specific epidemiological information is not available, Acute poliomyelitis is
hardly ever seen amongst the indigenous population; the disease is invarisbly
met when patients come for the treatment of paralytic sequelae, The acute form
is seen from time to time in adult immigrents. It is therefore assumed that
the disease 1s endemic in the Colony, This would be expected from the low
standard of envirommented hygiene expericnced by the.greater part of the indi-

genous population.

The disease is experienced as sporadic "infantile paralysis®, No change
_ ¥ ¥ ng

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

Poliomyelitis is compulsorily notifiable in Cyprus. The ‘dystem of notifi-
cation is satisfactory and embraces all medical practitioners in the island

including those in the armed scrvices,

Poliomyelitis occurs in the warm and hot dry‘months, that is, from March to

October, It has not been a problem in the past.

Apart from sewerage schemes in the main military and air force cantorments
and one plant serving the Nicosia general hospital and prison there are no
sewerage schemes in the island, Senitation in the towns is by septic tank and

in the villages by pit latrine, Some villages possess no latrines,

The standard of living has risen considerably during the last decade and

the following infant mortality statistics over the last ten years are of interest,

Year Infant Mortality Rate
1949 71.71 per 1000 live births
1950 63,37 N " u "
1951 éoy7 mowowmow
1952 58.8L v om o w
1953 7,08 n 1 " "
195k Si97 v omoomoow
1955 29,57 ® v m o
1956 3191 v owoomo
1997 30,85 v v owom
1958 2233 v mo v

Due to events from 1955 ormwards and the resignation of village mukhtars
responsible for the registration of births and deaths, the vital statistics should
be regarded with caution and the figures shown for 1955-1958 are based on trends
over the previous threc years, The general impression, however, is that

infant mortality is steadily declining,

The disease in the past has been a true sporadic infantile paralysis of
low incidence, The situation, however, has been complicated by the arrival of
a large mmber of non-immunes (British armed forces) from the United Kingdom
since 1955,

There has beén a change from sporadic infantile paralysis to epidemic
poliomyelitis within the last three years and the following statistics are of

interest:
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Year Notifications
1949 2
1950 5
1951 L
1952 2
1953 7
1950 13
1955 8
1956 27
1957 2
1958 150

The cases prior to 1956 affect Cypriot children; +%he breakdown of the
1956, 1957 and 1958 figures is as follows:-

1956
CYPRIOT MILITARY (British)
Cases Age Cascs Apc
1 5 months 1 19 years
2 g 1 20 n
1 9 n 1 21 "
1 10,1/2 months 1 23 n
2 12 months 1 39 o (died)
) 1 1
1 18 a
3 2 years
1 2,1/2 years
2 3 years
3 Lo
1 6 " (died)
1 o™
1 22 "
22 1 death g 1 death

Both deaths were due 4o bulbar paralysis,

1957
Only two cases were notified in adult British Military personnel, Both

were paralytic in type and did not cause death,
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1958
The most serious epidemic of poliomyelitis in the history of Cyprus struck
the island during 1958 with a total of 150 paralytic cases and ninc deaths,
Although mumerous non-paralytic cases must have occurred, none were notified and
the incidence, thorefore, of twenty-eight cascs per 100,000 of the population does
not present the whole picture; the actual incidence of the disease must have been

very much higher,

The outbreak began in March, reached its peak in May and June and gradually
died out during July, August and Septembcr., These months are the warm and hot

weather periods of the year,

The outbreak began in Limassol with the notification of three adult and
three child cases among R AF, 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 monthi-

Month British Greek Turkish Total
Jarmary - - - -
February - 2 - 2
March 6 - -
April 7 10 3 20
May 10 Ly 17 71
June 15 22 L b1
July 1 3 - i
August 2 1 - 3
September - 2 - 2
October - 1 - 1
November - ~ - -
December - - - -
TOTLAL h1 85 2L 150

The following table shows the distribution of cases and deaths by district:

Cypriot British Deaths
Nicosia District 7 22 5
Limassol District 28 15 2
Fomagusta District 13 1l 1
Paphos™ District 1 - -
Kyrenia District T 1 1
Larnaca District 3 2 -

TOTAL 109 Jhul 9
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Agce distribution by race and sex is showy in tre following table:

British Greeks Turks
Age Group Male Female Male Femole Male Female Total
Cc + - - g 2 1 = 8
1 - - 16 13 L 5 38
2 - - 11 10 2 3 26
3 1 L 6 1 3 1 16
L 1 - 3 h - 1 9
5 1 1 3 1 - - 6
6 2 - 1 2 2 1 8
7 1 - 1 1 - - 3
8 - - 1 - - - 1
9 - 1 1 - - - 2
10 - 2 - - - 3
11 1 - - - - - 1
12 -~ 1 - - - - 1
13 - - - - - - -
1, - - - - - - -
15 - - - - - - -
15 & over 16 10 1 - 1 - 28
TOTAL 2l 17 51 34 13 11 150

Of the 109 Cypriot cases, cighty-eight (80,7%) occurred in children under
the age of four while of the forty-one British cases twenty-six (63.1%) occurred
in personnel over the age of sixitcen, This epidemiological picture has been
found in other parts of the world where large mumbers of nen-immunes arrive in
an area in which the disoase is endemic and manifcsts itself as a true infantile

paralysis in the indigcnous population,

Military personnel and their families have been in the island in large
rumbers since the end of 1955; there were no climatic or obher untoward con-

ditions to account for the outbrealk,

A1l nine deaths occurred in Cypriot children, eight under the age of four

and one aged ten, Death was due to bulbar paralysis,

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

According to the morbidity statistics, there have been altogether 123 cascs
of acute poliomyclitis among the 6,054,000 patients treated, However, the
diagnosis may be rather unreliable in many cases, The cases are relatively
equally distributed over the twelve provinces, and no information rogarding

climatic, scasonal, sccial and cnvirommental sanitation factors are available,

The cascs must all be counted as "sporadic cases", No epidemic has

cccurred,
SQMALIIAND (French)

No cases of poliomyclitis have been reported within the last ten years in
the territery, The rare cases reported in thc past of paralytic and atrophib

sequelae  ciributed o it may be clessified as "sporadic!" infantile paralysis,

As in all countrics where sanitation has scarcely developed and where one
may assume that poliovirus is abundant, the epidemic forms of poliomyelitis do

not develop,

TRAN

Poliomwelitis is not compulsorily notifiable in Iran, It has been recently

decided, however. bo request the notification for epidemiological studies,

Foliomyelitis has been and is sporadic in this country and usually the

cases arc mild and occur in young children,

Tmproved hygienic conditions (espcically water supply) secm to cause more

sporadic casts smoni the more well-to-do classes,

TOTYATYT
[FETNIV S S

As in most covntries of the Middle East, poliomyelitis was formerly
endemic in Palestire, Cases appeared sporadically, although infection with
poliomyclitis virusecs was prebably widespread, as shown by the results of
serological investigations, The annuai mmber of cases durihg the years 1936-
1948 varied bebtwzen lwent:- Yo forty, with tho exception of the year 1939, when

there was a amall oubbrezk with about scventy reported cases during the year,

In the sccond holf of 1949 there was already a distinet increase in the
montly rumber of cascs and by the beginning of 1950 the discasé had reached

epidemic proporiions: In 1950, the year of maximum incidence, with 1622 cases,

the peak was reached in Moy (379 cases), After an interval of low incidence

during the winler mouths of 1951, there was ancther seasonal rise, The

epidemic was less sovere than in the first year and the peak was recached in June,

1952 presented a similar picture,
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The monthly figures for 19L9-1951 are given in the following table:-

 Month Ll 1950 1951
Jmuary 1 21 1
February - L3 16
March - L8 3}

April 2 129 59
May 9 379 102
June 8 332 13C
July 20 221, 132
August 16 198 73
September 7 107 87
October 15 54 85
November 2k 56 107
December 26 27 an

TOTAL 128 1618 900

If monthly attack-rates for various regions of the country arc comparcd,

a pattern of centrifugal sprcad becomes apparent for 1950, The epidemic

started in the central coastal plainin Morch-April, In May, high rates pre-
vailed 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 Galilee) and the extreme south still hed low rates, In July, the
epidemic reached these outlying 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, 1In 1951 no such centrifugal spread was observed, a fact tec be expected
after the epidemic of 1950, which had seeded the virus 211 over the couniry,

The arcas which experienced 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 thc small-

holder settlements with thoir 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 poliomyelitis; namely, rates
were higher in rural arcas, and among these the ratcs were highest in the most
densely settled parts, while the lowest incidence was in the onc big harbour-

town,

The most striking feature in the incidence by type of locality was the
similar, very high rates in Camps and Kibbutzim (communal settlements), The
population of the former was composed of recent immigrants, mosily poor, with

their children in a bad state of mutrition, and the sanitary and housing
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conditions at a low level., The population of the latter - the Kibbuzim - was
composed mainly of old residents, with a high standard of health, and living
under relatively good housing and sanitary conditions, The common factor pro-
ducing the high incidence during the poliomgelitis epidemic in these two other-

wige very differont types of society was presumably the close grouping of

infants and small children in:mrseries and elsewhere,

The preponderance of cases in the very young agegggpup'was one of the

striking features of the 1950-1951 ecpidemic in Israel, Bighty-five per cent
of all cases occurred in children under five, The age distribution in the
Israel epidemic showed a pronounced "infantile paralysis" patiern, such as was
observed in the first outbreak in the USA over thirty years ago, and in the more
rccent outbreaks in Malta and Mauritius, while outbreaks during recent years in
Buropean and North-American countrics 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 1ifc, with many non-apparent
or abortive infeections, leading to a high degree of immunity from the fourth or
fifth year omwards, Thesc conditions must have been already prevalent in the
pre~-epldemic period. ‘Tt should be noted that surveys made in another Middle
East country, Egypt (19L8) showed the samc age-distribution picture, under
endemic conditions there, 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 distribution, with 85% under four years, The following

tablc shows poliomyelitis cases and attack-rates in infants in Israel, 1950:-

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

0 1 L

1 26

2 12 L

3 23 85

L 15 55

5 Lo 18

6~11 307 189
Total, first year Lov 126

of life

Second year of life 159 159




EM/RC9B/Tech Disc/2
page 13

It may be noted from this table that in the Israel epidemic the highest
attack-rate actually occurred in infants aged six to eleven months, although the
rate for the wheole of the first year is below that of the second year of life on
account of the low attack-rate in the first six months (newly born infants seem
to be protected during their first months of 1life by the acquired maternal anti-
bodies).

Clinical description of the 1950 epidemic showed that of 15hl cases, 28,5%

were non-paralybic, Twenty per cent of the paralytic cases recovered completely,
36,3% had paralytic sequelae and 1,63 died, Of the paralyvtic cases, 18,1%
were bulbar, 27,3% spinobulbar and 54,6% spinal, Nearly all the fatal cases

were in the last two categories,

It would have been interesting tc 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 sthnic group, namely, Yemenites. The analysis 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 L5,000 Yemenites arrived in Israel within the space of a few months
(September 1949 to January 1950), Such sudden and massive movement of popula-
tion coincided with the start of the recent epidemic, This coincidence gave
rise to the popular theory that the Yemenite immigration was in some way res-
ponsible for the epidemic. The analysis of data has indicated, however, that
the factor determining the sensibility to infecticn is nct inherent to one ethnic
group but can be found in the envirommental conditions under which certain groups
of the population live, and which are favourable tc 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 sugrested., This factor, however, had to be dis-
regarded as there was no evidence of higher attack-rates in children with a
poorer mutritional status, while on the contrary the attack-rates in infants in
agricultural comminal settlements which had the best standard of matrition in

the country were extremely high. The only possible factor which could be thought
of , that might have_played the preponderant part in causing the epidemic was

temporéry 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 alsc been
described in the 1942 epidemic in Malta (effect of aerial bombardment) and in
Meuritius in 1945 (result of a typhoon), However, the important factor was not

the crowding, that is, density of population, per se, but the suddenness of the
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crowding resulting in umusual mixing and close agsregation of families and children
of different apes, and the breaking up of the usual family and inter-family

pattern cof contact,

Under these conditions it was assumed that enhanced circulation facilitated

the production of virus mutants with increased virulence, that is, invasiveness

and capacity for producing neurological lesions. This increased virulence -
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 resulted in a
higher proportion of clinically recognisable disease in infants and young
children,

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

to type I Brunhilde poliomyelitis wiruses.

The following table, which gives the attack-rates of poliomyelitis and -
percentage under five in the years following the epidemic, illustrates clearly

that there has been no age shift in incidence of poliomyelitis in Israel:-

Year Attack-rate per 10,C00 Percentage under age 5
1952 5.5 8L |
1953 L.l 92

195h L6 91

1955 2,6 90

1956 3,2 86

1957 03 89

1958 3.0 90

JORDAR

Poliomyelitis in Jordan has not yet reached epidemic form; however, in
1958 an appreciable increase in the incidence of the disease was noted, Polio-
myelitis cases reported during the last four years are shown in the following
table:~

Year 1955 1956 1957 1958
Number of cases 60 L0 2l 178

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
the sporadic cases, and do not conform with an epidemic pattern, Many reasons
are attributed to this inerease, the most important being better diagnesis, better
reporting and the extension of medical services, loreover, the increase might
be due to the importation of a new strain from other countries cspecially with

the pilgrims who visit the Holy Land during the feasts,
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This last conjuncture needs laboratory procf and more evidence to establish,

The disease is more prevalent among the lower economic and social classes,

Most of the cases are children between the ages one to three,

The seasonal and regicnal mumber of cases (1958) are shown as follows:-

East Jordan Population West Jordan Population
Season South  Middle  North South iddle  North ~ |otal
99,571 337,233 249,947 145,088 3L2,678  363,L71
Winter 1 11 - - 8 3 33
Spring 2 36 17 7 33 31 162
Summner 2 5 2 3 6 3 21
Avtumn 1 1 1 - 2 2 7

It is clearly seen that the disease occurs all through the year with a
maximum peak in spring and a minimum incidence in autumn, The disease occurs

in summer and in winter at equal rates,

Climate does not vary very much and does not play an important rtle in

the occurrence of this disease,
LEBANON

The following table gives the monthly distribution of the cases of polio-

myelitis which were recorded in Lebanon during the period of the past four

vearsi-
Nonth 1956 157 1958 195
January 3 - 5 9
February 1 2 5 h
March 2 9 L
April 5 e 9 9
May 8 2 6 16
June 26 8 i
July 11 9 18
August 16 It 8
September 9 i 5
October 3 6 8
November 3 T 5
December 1 3 7
TOTAI 88 L7 89 L2




FM/RC9B/Tech,Disc/2
page 16

It will be noted from the above table that cases of poliomyelitis occur
during all the months of the year, although an increase in rumber is recorded
during the months May to September, and particularly in the months of June and
July, It seems that summer is more 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 Iebanon 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 LO% of the
cases have sequelae, LO% are curable paralytic forms and 20% are fatal cases due

to bulbar attacks,
As regards the non-apparent mild forms, these are not easily detected.

No recent change of the epidemiclogical behaviour of poliomyelitis has been

noted in Lebanon,
LIEYA
Poliomyelitis does not constitute a major public health problem in Libya,

The number of cases reported by month during 1958 are as follows:-

Month Number of cases

Jamary 1L

February 11

March 27

April -

May 7

June report not received

July " n "

August 2

September L

October 1

November L

December report not received
TOTAL 70

Most of the cases occurred among the group of children of one to three

years of age,

This shows that the viruses cof poliomyelitis exist in the country; the
majority of children are exposed to a mild infection, from which they acquire some
immunity against the disease,

No change of the epidemiological behaviour has been noted,
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PAKISTAN

Sporadic cases of poliomyelitis arc reported in the provinces of Paldstan,
One localised outbreak occurred in Hyderabad town in 1956, This outbreak”
occurred in the month of July, and no relation with such factors, as climate,
season, social or econcmic conditions have been noticed, except the one mentioned
above which occurred in Hyderabad and was found to be related.to insanitary

conditions in the town,

SUDAN

At present poliomyelitis is not a problem in Sudan. However, small
outbreaks occur fram time to time in various parts of the country and were reported
in the last few years particularly in Kordofan and Upper Nile provinces.

The incidence is usually in children from four tc seven wears old and may

result in paralysis,
There has been no shift tc the epidemic fomm,

The first mention of poliomyelitis in the Anmual Reports of the Sudan

Medical Services was in 1951,

‘The following table gives the mumber of cases of poliomyelitis and their

geographical distribution in the Sudan during the period 1951-1952, 1956~1957:-

Provinces 1951-52 1952-53 1953-54 1954-55 1955-56 1956-57

Bahr él ()

Ghazal 1 - - e soe e
Blue Nile - - - - cos ven
Darfur - - 1 eon . ces
Equatoria 7 - 1 ves vou soe
Kassala - - - .eoe o o
Khartoun 11 2 2 61 172 von
Kordofan - - - 26 oed Gos
Northern - - 1 eos .es “as
Upper Nile - 8 - aes ree ave

TOTAL 19 10 5 99 176 38

(%)

e Gata uvnavailable,

TUNISTA
Tunisia is not an exception tc the general increase of peoliomvelitis cascs
detected, Some focl appear every vear regularly, Iost of the cases come from

damp ccastal districts,‘whilst dry areas are less threatened,
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Poliomyelitis is more frequent in young children and attacks mainly those

under the age of five years,

Although the incidence is not verv high in Tunisia, it is nevertheless

cbviocus that since 1945 this disease has assumed a sporadic character,

A summary of the cases notified from 195L tc 1958 is given below:-

Year 195k 1955 1956 1957 1958
Cases 31 8 9 11 5

y.AR, PROVINCE OF BGYPT'Y)

Until recent years notification of poliomyelitis was undoubtedly inadequate,
for only a few cases - nearly all of them fatal- used to be reported to the
Ministry of Health, Thus 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; and in 1939, eight cases and eight deaths, The yearly median
mmber of cases of poliomyelitis recorded during the period 1945 to 1951 was

only eight cases divided on four-weclk periocds as fellows:-

Four-Weck Periecds
Totel I II IIT IV Vv VI VII VIII IX X XI XIT XIiI

M,1945-51 8 1 1 1 N - - ~ - - i 1 2

A review of the incidence of poliomyelitis as given in Amnex I shows that
there has been a sudden increase in the rumber of reported cases in Egypt in
1952, From a median of eight in the preceding seven vears to 260 cases in 1952,
This increase contimied year after vear: 551 (in 1953), 681 (in 1954}, 865
(in 1955), 585 (in 1956), 548 (in 1957), and 7Lk (in 1958), There is convin-
cing evidence that during recent years there has been a marked improvement in

reporting the disease,

In an epidemiological survey made in Cajro, in the year 1943, information
on the incidence of policmyelitis was obtained fram the Children's Hospital

Dispensary, as follows:-

(1)

Information not officially provided; gathered from various publications,
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Total
Year New Cases New Patients Admitted Approx, Rate per
to Dispensary 1,000 admissions
1933 71 58,000 1,2
193l 7h 73,000 1,0
1935 2k 77,000 0,3
1936 48 100,000 0.5
1937 22 110,000 0,2
1938 96 116,000 0,8
1939 13 122,000 0,3
1940 149 181,000 1,0
1941 110 160,000 0.7
1942 201 165,000 1.2

Data in the above table indicate a fairly high endemic rate for the popula~
tion of Cairo, and confirm the general belief that the Egyptian Province is an

endemic arcoa of thHe disease,

Poliomyelitis secms to be more of an all-year-round disease in Egypt, with
maximal incidence in March, April and May and again in October, It is in-
teresting to mention that in Egypt the breeding seasons of the housefly are in
the spring and again in autumn which corresponds more or less to the two pericds

of maximal incidence of poliomyelitis,

Poliomyelitis in Egypt secms tc be a disease of young children - a fact
which becomes evident from a glance at the following table which gives the mmber

of reported cases by age for Egypt during 1953 and 195l :-

Years o f age
Year -1 1-4 59 10-1), 15-24 25=5) Total
1953 W6 390 23 3 k 6 572
195L 191 369 20 6 1 1 590

It is seen that the majority of cases occur in the population below the
age of five years, This seems characteristic of the dissase in the endemic era

and probably represents true "Infantile Paralysis",

The predominant poliovirus type identified for paralytic cases .of polio-
myelitls during a survey made in Cairo in 1955 was Type II, However, the
findings in a recent survey of the same arca made in 1957~1958 indicate that a

shift has occurred from poliovirus Type II to poliovirus Type I predominance,

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

from endemic to epidemic has so far occcurred,



EM/RCYB/Tech,Disc/2
page 20

U.AR., PROVINCE OF SYRIA

The recorded cases of poliomyelitis during the past three vears are given

in the following table:-

Four-Week Periods
Year Total I II I Iv VvV VvI VII vVvIiII X X XI XI1 XIIT

1956 8 - 2 - - 1 3 2 - - - - - -

1957 23 3 - - - - 10 8 - - - 1 1 -
wse 37 b o2 o1 - 3 2 o 3 3 1 g
1959 I a)

Nineteen of the cases recorded in 1958 were treated in the Damascus Infec-
tious Diseases Hospital, Infectious diseases hospitals are the health institu-

ticns in which cases of poliomyelitis are admitted for treatment.

3. POLIOGMYFLITIS SURVEYS

Two kinds of laboratory investipgations are usually undertaken in surveying

the epldemioclogical situaticn of poliomyelitis in a given area,

1) Serclogical surveys of neutralizing antibodies apainst the
poliomyelitis viruses in the sera of the population,
2) Virological investigations for the isolation and identification of

the predominant type of poliomvelitis virus in the area,

The main purpose for which serclogical survevs are made is to detemine
the local frequency of infection by ascertaining how many pecple in & given area
have developed antibodies to any of the poliomyelitis wviruses, . These surveys
serve as a means of determining hoth 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 investigations detect with some degree of accuracy the sub-clinical
and nonAapparent.infecticns as well as the cliﬁical. In other words, these
investigations yield measurements comparable to ﬁhose found in tuberculin-test
or Schick-test, that is to say they differentiate the immune from the susceptible
persons within a given population. This differentiatimcan be made in various
age-groups within different segments of the population, The relative frequency
with which representatives of each of the three types of poliovirus have causeéd
infection can also be determined by serological surveys, TFurthermore, the
surveys offer more accurate means forrdeterminiﬁg the incidence of poliomyelitis

in various socio=economic levels of the population than do case-finding and case=

reporbing,

a) Three weeks.
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The importence of serclogical survevs is mestly recconised when the
question of wvaccination of the population ageinst peliomyclitis is considered,
The problem which will then confrontthe hed th authorities will be to decide
which ago-groups in the various sections cof the population seem to be in most
nced of immunigaticn and to cstimate the benefits likely tc be obtained in

relation to the cost (poliomyelitis vaccine is still very expensive),

In countries with accurate records of the age incidence of paralytic

poliomyelitis over a rumber of years, a rcascnable decisicn amd estimate may

be made on that basis alone, However, in many countriecs (and this epplies to
practically all the countries in this region) such records are not available or
are incomplete, In these countrics, serological survevs can often serve to
give infermatien on the gencral irmunclociczl status of these population groups,
From thoem one can often detemine vwhich are the most vulnerable local age=groups,
and one might be able tc make better estimates of berefits which could bs gained

than could be donc in the absence of such infermation,

In order to estimate the endemicity cf poliomwelitis in some couniries and
territorics of the Eastern Mediterrancan Region a mumber of serological surveys

were made during the last fifteen vears,

In a2 small serolegical survey made in Aden, where only Type IT antibodics
were messured the results obtained indicated that 50% of the population at ages
0-2 vcars and spproximately 10% of those ab ages 0=10 years showed no antibody
detectoblc to the type of virus used in the test,
Virclogical and serolegical investigations were carried out in Cyprus
cn 13 cesces of paralytic poliomyclitis, The results arc showm on the following
Page,
A1l the cascs were infants or young children botween 13 months and 3 years

of age; all suffered clinically from.'"paralytic pelio™,

Toking the results of all three tests in conjunction, it is seen that

cleven of the thirteen cases have had o curren®t Poliovirus Type I infection,
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Case Stools: Complement~fixing Neutralizing anti-
No, Tissue antibody in serum body in serum Comments
Culture against Poliovirus against Poliovirus
Type Type Type Type Type Type
I 11 ITT I 11 ITT

I +ve Type I g - - + - -  Current Poliovirus
Type I infection,

2 +ye Tyme T £ - - + - +  Current Type I infec-
tion; recent Type III
infection,

3 +ve Type I - + - é - - Current Type I infec-
tion; recent Type II

‘ infection,
iy +ve Type I 4 - - é + -  Current Type I infec~
‘ ' tion; recent Type
IT infection,

5 +ve Type I ' - - 4 - - Current Type I
infection,

6 cervres g - - + - - Current Type I infec,

7 EEEREREX] - had ks (+) - - anOHC:l.uSivej ? re=-
cent Type I infection

8 sessaesn ﬁ - - + - - Current Type I infec,

9 +ve Type I ¢ - - 4 - -  Current Type I infec.

10 +ve Type I ' - - + - - Current Trpe I infec.
11 Contaminated ¢ - - 4 - - Current Type I infec,
12 NEGATIV-E R RN vesans s -

13 +ve'Type I teceeensas ceesenne Current Type I infec.

— ev.. = Sample not submitted

g = Rise in titre of antibody, indicated current infection

+ = Raised but not rising titre of antibody, indicating recent infection.

During 1954 in connection with a large scale screening programme regarding
virus diseases, a preliminary serological poliomyélitis survey was carried out in
Iran by the Pesteur Institute of Teheran in collaboration with the University of
Maryland, U,S,A, A limited mumber of sera collected from rural and urban areas
were tested for the presence of antibodies. Antibodies to all three types have
been demonstrated in all the sera of the children and adolescents from Akinlon, an
isolated village in Kurdistan. Alsc nearly 100% of children 1-10 vears of age
fram Teheran demonstrated antibodies to all three types, Specimens from Teheran
were collected from the lower socio-economic group of the city., DPuring 1957 a
detailed immuno-epidemiological survey was undertaken by the virus research
laboratorv, newly established in the Pasteur Institute of Teheran, The results
of this recent surveyal, though not yet complete, show that nearly all of the

indigenous children are infected and immunized at a very young are,
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A survey of neutralizing antibodies ageinst the Lansing (Type II) strain
was undertaken in 1955 in Israel, Altogether, 392 sera were examined,of 211
ages in sceveral groups of the population, The results show that by the age of
three years,70% of the children already have high titres of neutralizing antibo-
dies in their blood, and by the age of cight the percontape approaches 100,
This finding fits in well with the epidemioclegical piecture of incidence by age
in the 1950-~1951 epidemic of poliomyelitis in Israel, with the highest rates
in the first two years of life and a rapid decreasc of rates from the fourth year

of life upwards,

L great similerity was alsc found between the immunologicsal-picture of
various cthric groups of the population and recent arrivels tc Israel, including
a group of Yemenites from whom blood-scmples were taken beforce their arrival in

the country, in the collecting camp at Aden,

It should be noted that the antibodies examined in this surver were those
against Type II virus, °~ However, it is now accepted thot the rise of antibody
titres agoinst Lansing virus is a fairly good general index of the rate of

infeection and degree of immunity of all poliomyelitis virus strains,

During the period 1 July 1955 to 30 June 1956 virclegical and serological
investigaticns have been carried out in Israel, The following strains have

been isolated from peliomyelitis cases:

Type I SE5 S SRS EE LR NRRENORN BRI T I A RS 30 gtrains
TE’PO II SRS I A PI OV penabdnanntRines 8 "

T.YPO III (IR NEEIRNRERER RN S RN NNENRE XN NN YN ,-l- "

ot nClltraliZed SR LI AN PIBEIENTEPEBT RDONTYE 8 "

Total mumber of isclated strains 50

A scrological survey on the presence of antibodics against the three types
of pcliovirus has also been carried cut, Sera from 155 children in a new housing
projecct neer Jerusalem werc collected and oxamined, From the aze of two to three
vears omwards more than 50% of the scra showed antibodies asainst the thrcee types
of poliomyclitis, In the age group 6~7 years 95% of the sera contained antibo-
dics against 211 three types., Antibodies were more frequent in children of
femilies wheore crowding and a low degree of clcanliness were present, Under
the conditions obscrved no influence of the econamic status of the family was

appareht.
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In connection with a study undertaken for a differcnt purpose, a scrological
survey was porformed in Eastern Saudi Arabia., Serum speccimens werc obtained
from 57 perscns who were life-long residents of Zastern Saudi Arabla and tosted
for ncutralizing antibodies against the thrce types of peliomyelitis virus, OF
the 57 sera teosted, 55 were positive against one or mcre types, Antibodics te
Type T wore detected in 758, against Tvpe II, 77% and ageinst Type IIT, 70%, It
scems probable from the rosults of this survey, that all threc types of poliomye-

litis arc erdemic in the area and that exposure occurs at an carly age,

In 1953 a small scrological survey was carried out inUpper Nile Province
in Sudan, All sera tested neutralized Lansing (Type II) poliovirus in

significant amounts,

A secoﬁd survey was lately undertaken in the Sudan in order te¢ evaluate
the pesition in the country as regards the inciderice and spread of poliomyelitis,
Bicod spceimens were collected from two groups of Sudanese children, One - group
consisted of LC children from the rural regiorn of Kassala, and the cther group
consisted of L6 children from the Urban area of Khartoum town, The children
ronged in age from cighteen months to fourteen yearé. The following table gives
the results of the tests showing locolity and presence or absence of antibodics

against the three types of policvirus:

Type of antibody vresent Rural Kassala children Urban Khartoum children

I 00l¥eensesancesscs 1 3
IT onlY eeevenvocnces 2 1
IIT onl¥eevecesssnsoe b N1
I and IT sevecssenacs 1 2
T and TIT seeveeevens 6 e
IT ond TIT vreveenees 3 3
I, IT and ITT ,eueees 31 35
Nonc detected saeenss Nil Nil

TOTAL 18 ho

As it is obvious from the above results, all scra from both areas are

positive to one or other of the thrce types of virus,

In 1943 a virological study was performed on 35 stool specimens taken
from 35 patients (and contacts) among the British and American troops in Egypt.
The stool test as a confirmatory means of diagnosis in clinical pcliomyelitis

was used in 15 cases of typical poliomyelitis, 17 atypical éases,and 3 contacts,
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which occurrcd in the troops staticned in the Middle East, TFrom the 10 fatal
cases of poliomyelitis the isolation of virus from stools was accomplished in 9
instarces, MNegative findings have been encountered in the remaining 5 (non fatal)
ceses of poliomyelitis, and negative results were likewise encountcred in 20

tatypical" Cases (and contacts),

Although this study demonstrated the prevalence of poliomyelitis in
Bimmigrant soldicrs™ in Egypt, the bcolief remained that the disease was rare in that

area among the lecal population,

As the subject of incidence of poliomvelitis in Egypt merited further invese

tigation, 2 virological and serclogical study was again abttampted during 1950,

For the scrolegical survey, serum samples were obtained from residents of
& rural health district, known as Qalyub, located some 20 kilomoeters north of
Ceiro, 65 scrum samples from children below two vears age, 86 from 2-6 vears,and
28 from 7 ycars upwards, 1In all, 2,9 scrum samples were collected for ncutrali-

zation tests,

The serum samples were tested against the threc types of poliovirus. However,
as o representative strain of type I virus, a locally isolated strain (Sgvpt 1950)

was used for the tests,
The results obtained lecave no doubt that:

1)_ Paralytic poliomyelitis is not uncommon in the form of cases of

"infantile paralysis" in urban Egyptians;

2} The disease in the native population is almost entirely confined to

infants and very young children; and

3) all the three types of antibodies are also mcquired at an early age
among nabtive Egyptians. For Tvpe IT (Lensing) more than 50 per cent of the
infants have cntibedics before they are two years of age, and for all 3 tvpes,

75 per cent or more before they arc four vears cld,

During 1957-1958 a virological study was undertaken to definc the types of
poliovirus associated with paralytic pelicmyclitis in Caire (UAR), 830 rectal
swob specimens werc eXemined, cf which 497 wield enteroviruses; - LL7 have beecn
shown to be polioviruses while the other 50 were enteroviruses other than polio,
It is intercsting to note that the findings in this study are in centrast to an
earlier survey made in Cairc during 1955, It secms that a shift has occurred

from poliovirus type II tc poliovirus type I predominarce,
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h, CONIRCL & POLICMYELITIS

In countries of the EBastern Mediferranean Region, where poliomyelitis is
not compulsorily notifiable no measurcs are taken for the contrel of the disease,
In the other countries where poliomyelitis is notifiable, +the health services
are responsible for applying the standard sanitary measures usually taken with

amy infectious disease in an endeavour to check its spread,such as isolation,
disinfection and measures regarding the contacts and the community, It has to
be admitted, however, that poliomyelitis does not constitute at present a
major public health problem in many of the countries of this Region, It has
alsc becn recognized that the general methods of control as applied by health
of ficers with many infectious diseases have been found to be of little avail
in poliomyclitis, Part of the reason for the apparent failure of isolation
and quarantine measures to prevent the spread of infection may lie in the fact
that, for every case of paralysis, there may be large numbers of persons with
mild or non~apparent infections, Although this may be true in very extensive.
amd  severe cepidemics, virclogical studics of certain communities have indicated
thet the virus has been found mainly in tﬁe intimate associates of-the paralytic
case, For this reascn, it ap?ears pessible that some reduction in the mmber
of pard ytic cases may be achieved by quarantine measures centred perticularly

around the first paralytic cases occurrinz in & comunity,

It should be noted that the actual measures to be applied in a given
country will depend on the epidemiological circumstances in that country, Public
health mecasures are particulerly indicated in countries in which poliomyelitis
occurs in the form of severe epidemics, Where the discasc is still largely
endemic, therc is 1ittle need for oxtensive public health measurcs as they would
not be likely to have much eifect, It is believed, however, that control
mecasures should not be completely neglected, Such measures as notification of
cascs, isolation and care of patients, disinfection, probection of contacts and
the community, and the awarencss of the paralytogenic factors in the form of

inoculzations and operations, should be kept in mind,

5, TMMUNIZATION

Many attempts have been made in the past to usc convalescent serum as a
prophylactic or therapeutic measure it poliomyelitis, without any conclusive

evidence of its efficacy having been cbtained,

Improved methods of the fractionation of plasma have encouraged the use

of the garma-globulin cof pooled human plasma for prophylactic purposes,
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It is now clear however that with the introduction of active immunization
the whole picture of the contrel of poliomyelitis has changed and swme of the
older procedures have been largely discarded, The use of convalescert serum

or gama globulin is now regarded zs ovtmoded,

It is generally agreed, at present, that active immunization of the
susceptidle population in a community is the only effective method of prevention

of poliomyelitis,

a2) Inactivated Poliovirus Vaccine:

Since the results of the trial of the Salk vaccine were reported ir 1958,
there has been a contimeally cxpending use of inactivated poliovirus vaccine
in many parts of the world, If we review the‘situation with regard to
poliomyelitis in various regions of the world, it will be noted that a marked
reduction in the incidence of paralytic casecs has been reportedin many countries
where Salk wvaccine or cther similar wvoccines of the inactivated type have been

cxtensively used,

In the U,S.A,, in 1956, cver 70 million inoculations of vaccine were
administered and the effectiveness of the vaccine was shown by a shift in the
age distribution of paralytic cases from the most extcensively vaccinated groups
tc less vaccinated age-groups, In individual age=~groups the frequency of
paralysis among reported cases was significantly less. among vaccinated as
comparcd with non-vaccinated individvels and, further, the paralvtic attack

rate in the vaccinated group was significantly less thon in non-vaccinated,

Large-scale vaccination was also undertaken in Australia, Canada,
Dermark,Isracl, Sweden and the Union of South Africa, and important but less

extensive prograrmes have been undertaken in  a mmber of other countries,

In the countries where evaluation of the preogrammes was possible, there
was cvidence suggesting a protective effect of the vaccine of the sane order

of magnitude as that observed in the USA,

It was noted in the Union of Scuth Africa and in the USA, cspecially
in the coursc of severe outbreaks in Howaii and Chicago, that vaccination: in

the face of an epidemic did not appear to shorten its course,

Laboratory and field studies have shown that vaccination does not prevent

infection or interferc with dissemination of the virus in the community,

Reactions following vaccinotion have been fow and generally mild,
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Special attention has been given to the occurrence of paralyvsis within
30 days following inoculation, In the USA, for example, in ncn-epidemic areas,
for every 300,000 inoculation,cne paralytic case cccurred within 30 days of
the injecticon,but in only 21 of 229 cases was there correlation bétween the
sitc of injection and the site of paralysis, This might well have been due

to cheonce,

The production of vaccines contimes, however, to present problems ond

difficultics which demand constant end close supervision of the procedures,

The nature of the reaction between formalin and thé virus remains a contro-
versial point and it is agreed that the inactivation of the virus cannot adequately

bec described as 2 first order recaction,

Filtration is alsc considercd of marked importence in ensuring a safe

vaceine product,

Evidence based on experiments undertaken recently in the USA clearly
shows that filtration throaagh Scitz filters gives mere consistent results than:

filtration threough fritted-glass filters,

However, repeated filtrations may be associated with a considerable

loss in immunogenic potency of the final product.

In order to avoid filtration and minimize the loss of antigenic potenecy,
end 2s an additionnl safegunrd, some prodecers combine initial formaldechyde
treatment with a second step of inactivaticn,using for this purpose either

ancther chemical agent or ultraviolet irradiation,
There is, at present, general agreement cn the following questions:

1, Tt is desirable to find.a strain of less virulence but of equal or
better immuncgenic capacity than the lichoney strain as the represcntative of
type I poliovirus, In salecting a rcplacement for the Mohoney or other strains
currcntly in uscyonly strains of high.immunogenic potency and stability should

be considered,

2, The antigenicity test in monkeys is not completely satisfactory and
it is rccomended that cther tests vsing other animdl s such as guinea-pigs and
chicks should be further investigated, Such studics should include a camparative
study of the response to the vaccines under test of children who have becn shown

to lack antibody to each of the three types of peliovirus,

3. Particular care must be taken in transporting vaccine in order to
avoid overheating or freezing such as may occur in non~insulated compariments

of acroplanes,
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i, Tt is not recommended at present to diminish the doge by such means
as intradermal inoculation or the use of adjuvants, The vacecine in 1 ni, doses
should be given subcutenecusly or intramuscularly with an interwval of three to
five woeks or more between the first and sccond,and seven months cr more between

the second and third injections, respectively.

5., The value of vaccination in the face of on epidemic has not been fully
asscssed, There might be some hesitation in vacecinating for the first time
during an epidemic in a crowded community in which the epidemic may run its
course before any immunity can be conferred, On the cther hand, where there
are extensive peripheral resicns in which ocutbreak can be expected to spread
over a peried of months, much mar be gained by instituting wvaceination as early

and as extensively as possible,

6, Therc is no indication for withholding various immunizing injections
such as diphtherin and portussis from fully vaccinated individuaols during
epidemics of poliomyelitis or ot any other time, However, until evidence to
the contrary is acecumlsted, it would be advisable to contime the prohibition
of clective tonsillectomies o~nd adencidectomies during the so-called poliomyelitis

58a5S0N,

For the production of the inactivated peliomyelitis vaccine, there are
at present a number of different mamfacturing and testing procedures, which are
in use in various countries, These procedurcs differ mainly in the incerpcras-
tion of diffcrent wvirus streins, the inactivation and filtration methods and the

use of preservatives and adjuvants in the final wvaccine,

As an essential step in the World Health Organization project of promcoting
gfeater unirormity in the field cf cesay methods and requirements for importont
biclogical preparaticns, a Study Group was convened in June 1956 in Geneva to
draw up an International Recommendation on the requirements which should be
fulfilled by a preparation of poliomyelitis vaccine in order to ensure that the

product is a safe, reliable and pobent prophylactic agent,

~An International Recommendation on Requirements would tend to facilitate
the exchange of vaccines between different countries, and would olsc provide
guidance to responsible workers in those countries who wish to start the
production of poliomyelitis vaccine and who may have difficulties in deciding

upen: appropriate methods of essay and control,
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The Study Group included among its recommendations that an international
study be undertaken to investigate the various methods of testing the antigenic
activity, The study would fnclude a comon reference vaccine, as well as other
vaccines and the participating laboratories would be asked to test the vaccines
by a specified chick test, a svecified puinea~pig test, and a specified antibody-

combining test, as well as by other methods in routine use in these laboratories,

The wvalue of the inactivated poliovirus vaccine in the prevention of para-
lytic poliomyelitié is now well recbgnized,'and its contimued wide use is strongly
recommended, However, the decision to_introduce or expand‘existing programmes
of vaccination should be made by thé health autherities of the country concerned,
Bach country can evaluate best the relative importance of its poliomyelitis
problem to other urgent public health needs and give its judgement accordingly,
This judgement cartainly depends on the seriousness of the problem, that is, the
prevalence and the severity of the disease in the country. In some areas,
poliomyelitis takes the form of a disease of infants of low reported incidence
as is the case in most parts of this Region. In cother areas, it represents an
epidemic disease of children and adults, where it tends to be more severe, There
are alsc the cost and the practicability of vaccination campaigns to be considered,
The indications for the use of poliomyelitis vaccine very therefore according to

the local circumstances,

In considering whether or not immunization procedures should be undertaken,
it is important that each country should not only bear in mind its past ex-
perience, but also attempt to estimate what may happen in the next decade, This
applies particularly to countries lile most of those in this Region where the
- reported cases have been few and real epidemics unknown, It might not seem
right to advise such countries to embark on extensive vaccination programmes in
view of the poor returns they could expect. However, it has been noted that in
many parts of the world poliomyelitis has recentlj tended to show a sharp in-
crease in prevalence, sometimes in the form of severe epidemics., This change
may be related in part to general improvement in housing and envircemnmental
sanitation and in part to the introduction of new and more viruient strains of
poliovirus, It is worthy of note in thisrconnection that the actual trend in

the Eastern Mediterranean Region is towards an industrial and urban development,

One of the signs that may suggest the imminence of epidemic poliomyelitis
is an improving trend in infantile mortality, As it was mentioned above, when
infantile mortality falls below a rate of about 75 per 1000 live births, it is
common to find that poliomyelitis rates begin to increase above that of 3 or L
per 100,000, A second sign which indicates a shift in the direction of increased
activity of poliomyelitis is the appearance of cases of poliomyelitis in older

children as well as infants, More especially when 20% or more of the paralytic
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cases are recorded in children cver 10 yuars cof age, such an increased activity

can be looked for,

In this respect, an importont recommendation was made by the WHO Expert
Committee on Poliomyelitis during its second sessicngl) urging thet special
efforts be made to improve the reperting of poliemyelitis in all countries, This
is particularly importamt in countries where the disease 1s apparently restricted
to the infantile age~group such as the countries of tiis Region, Even though the
anmal mmber of coses may be smell, an amalysis of any changes in age incidence

may provide important warnings,

It is therefore recommendable thot peliomwvelitis showld be made compulscrily

notifiable in the countrics cof this Region where it is not vet so,

The decision to introcduce vaccination against poliomyelitis in a community
depends -~ as menticned above ~ on a true knowledge of the incidence of the
discase in the area and the susceptible age~groups which should have the priority
for irmunization, In countries where health statistics oxist, a good picture
of the epidemiological situation may be cbtained from the paralytic attack rates
in the varicns age-groups, especially if these are availzble for a good rumber
of years, Valuable informaticn may alsc be geined by preperly designed clinical
surveys locking for residusl paradlysis such as that carried out in Calro in

1950, (2)

Statistic data are, however,not available everywhere ond in many countries
the accuracy of such data os exist may be doubted, In these circumstames a
serological survey of the prevolence and age distritution of poliomyelitis
antibodies will provide an estimcte of the susceptibility of a population and the

age~groups at risk,

Both noutralizing and complement-fixins antibodies can be assessed, The
latter are of a less permanent character and may serve as an indication of recently
acquired infection, Nouwtralizing antibodies on the other hand express the
experience of a populaticn with policomyelitis virus in the past amd reflect its

imunological status,

The results of a mumber of serclogiczl surveys which have been undertaken
in variows parts of the Eastern Mediterranean Region (sce above) have clearly -
demonstrated the similarity of the immunclogical status of the populations of

practically all the countries of the Region, It may be regarded as certain

(1) WHO Techn, Rep, Ser., 1958, 1l5,
(2)  Paul, Mclnick, Barnett and Geldblum Am, J, Hvg,, Vol.55, No,3 May 1952,
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that all fall into one group(l) - the group in which 50% of the sera of the
population at the age-group 0-2 years and 102 of those at the age-group 0-10 years
show no detectable antibodies, or in other words, the group in which the percen-~

tage 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 exception of Israel, where inactivated poliovirus vaccine is
locally produced, all other countries and territories of the Region impcrt their

vaccine from France, Germany, the United Kingdoms, U,S.,A, and other foreign scurces,

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

porating strains of the three known types of pclicvirus.

Vaccinations against poliomvelitis is nob used in Ethiopia or Pakistan and
only occasionally used by private practitioners on a few individuals in Iran,

the Sudan and Syria (U.AR.).

Inactivated poliovirus vaccine is available to the public on request in Aden,

For the last three years, the Colonial Office has provided a scheme cffering
peliomyelitis vaceination to overseas officers and their families while on leave
or before going to Cyprus, The Military authorities now do likewise, In
Cyprus itself Salk vacc .me is available free to those who cannot afferd to pay for
it for ohildren frcm the age of six months to fifteen years and for pregnant
wamen It is intended to increase the scope of inoculation in Cyprus to wider.
age-groups, During 1958, some 1&7,116 doses of vaccine were administered with-

out incident, It is too early as ret to evaluate the campaign,

European children are vaccinated at the request of their parents against

poliomyelitis when they return from French Somaliland to France,

In Israel, Salk vaccine is available for all children from three to four
months, The response is over 90%, Inactivated poliovirus vaccine is marmu-
factured locally, It is composed at present of 50% Type I, 25% Type II and 25%
Type 11T,

The efficiency of this vaccine (two injections) is about 60% against Type I
poliovirus in age-group six to eighteen menths, Efficiency with three injections

is 97%0

(l)See document WHO/Polio/25, page 12
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A vaccination campaign against poliomyelitis was launched during the
winter and spfing of 1957 in Israel. Over 60,000 infants and young children
received two inoculations, spaced by cme month, 0,3 to 0,5 ml each by the in-
tracutaneous and subcutaneous routes respectively, No untoward reactions were
noted and the vaccine proved to be safe. Serological tests indicated that
children with no pre-antibody to all three types of poliovirus, develop Tvpes
IT and III antibodies to a significant titre following the inoculation of two
doses of vaccine. The development of Type I antibodies in such children was
much less striking; only L0-50 per cent of infants developed measurable Type I
antibodies after receiving two doses of the vaccine. However, the Type I
"booster" effect in children with low Type I pre-antibody titres was very marked,

Experiments with attenmnated live virus are planned at present in Israel,

Vaccination of the contacts of cases of poliomyelitis is compulsory in
Jordan., No vaccination campaigns were held 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 campulsory in future,

No immunization campaign against poliomyelitis has been undertaken in
Lebanon, Vaccination is used as a preventive measure and the Health authorities
advise the public to vaccinste their children mainly during the first three
menths of the year. The method used is to give three intra-muscular injections
with an interval of one month between the first and second dose, and of seven

months between the second and third injection,

Although poliomyelitis does not constitute a major public health prcblem in
Iibya, an immunization campaign, comprising all children of Tripolitania within
the age-group one to three years, has been launched, It is intended tc start

a similar campaign in Cyrenaica.

The wvaccine against poliomyelitis which is used in Tunisia is inactivated
by formeline and heat, This makes it absolutely inocucus., It contains low
gquantlties of antibiotics, The vaccine is provided by the Pasteur Ingtitute of
Paris, It is administered in three successive injections with an interval of
three to four weeks between doses, A booster dose is given the following year,
Vaccination campaigns have not been undertaken in Tunisia, Physicians recommend

vaccination to individuals attending their clinies, -

In the course of 1956 quantities of poliomyelitis vaccine became available
to the United Nations Relief and Works Agency for Palestine Refugees, and so a
vaccination campaign was carried out in Gaza and to a smaller extent in a few

areas of Jordan, The total mumber of first vaccinations carried out was 11,238

in Gaza and 2,566 in Jordan among the refugee population,
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6, LIVE POLIOVIRUS VACCINE

The use of the inactivated vaccine during the last four years on more than
100 million children has established its undoubted value in reducing the number

of paralytic, bulbar and fatal cases cof pocliomyelitis,

This vaccine, however, does not prevent alimentary infection and vaccinated
persons are liable as non-vaccinated ones to have unapparent infectlon and %o
excrete the virus from the stecols, The inactivated vaccine, as currently used,

has no modifying effect on the circulation of the virus within the commmunity.

The injection into susceptible persons of the inactivated vaccine creates
specific humoral immmunity, which suppresses the danger of viremia developing
an& of the causative agent then becoming generalized in the central nervous
system, It does not, however, fcrm local immunity of the intestinal tract which
helps to suppress the multiplication of the virus in the main organ which is
sensitive to it, preventing thereby the circulation of the poliovirus in the -
human community, Furthermore, the very important question of how long post-
vaccinal immunity lasts after injection of the inactivated vaccine still requires
elucidation,

Recent investigations on attemated poliovirus have led to the isolation
of strains that show only minimal residual neurcotropism when inoculated in the

C ., N,5, of monkeys in large amounts,

In the last few years live poliovirus vaccines have been developed incor-

porating these attemuated strains of the three types of poliovirus.

The vaccine viruses are given orally and cause ﬁnapparent infection, They
mltiply in the alimentary tract like natural polioviruses and the vaccinated
subjects develop an immunity which is probably similar to that following an in-

fection with one of the less invasive naturally occuring strains,

Investigations showed that alimentary infections with attemuated viruses
were followed by antibody formation in the blood of individuals who had no

homotypic antibody.

It is evlident that the attemuated peliovirus vaccine has many advantages

over the inactivated vaccine,

The live vaccine is cheaper to produce, easier to administer as it is given
by mouth, and it may give a better immunity and come nearer to eliminating
paralytic poliomyeiitis. Inactivated poliovirus vaccine, tb be fully cffective,
mist be given in three or more widely-spaced incculations, a fact which limits
its use as an emergency measure in epidemic control, ILive virus on the other

hand can be used in the face of an epidemic, Attemuated virus vaccine may also
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give a broader type of immunity which prevents or at least modifies subsequend

infection of the alimentary tract with poliovirus,

The live attemated poliovirus vaccine would not only confer a more solid
immunity against poliomyelitis, but it might possibly eliminate or reduce the
movement of virulent polioviruses within a given community ~ a result which could

not be achieved with the inactivated virus vaccine.

The unapparent infection caused by the live attenuated poliovirus, like any
alimentary infections, may sprecad under favourable conditjions to the contacts

and the community of the vaccinee resulting in immunization of the vaccine and

his associates,

Nevertheless, one of the most important guestions in the use of an orally
administered live~virus vaccine concerns the safety of those who are fed the
live~virus and the community as a whole if changes in virulence occur in that

virus after its multiplication in the human alimentary tract,

Although increasc in neurovirulence has been noted in attermuated virus
isolated from the stools of persons whe were fed the vaccine, preliminary tests
on attemuated poliovirus in the hands of several investigators have not revealed

signs of illness or other hammful effects in the vaccinces or their associates,

In view of this fact and after consideration of the data available on the
use of live-attermated polioviruscs as immnizing agents against poliomyelitis,
the WHO Expert Committee on Poliomyelitis strongly rccommended, at its second
session, 15-20 July 1957, that trials on tens or hundreds of thousands of people
should be carried out in order to establish whether the theoretical expectations

of safety from using live vaccines can be confirmed in actual practice,

More than twenty field trials of attenuated vaccine have been undertaken
in many countries during the past two years; about four to five million children
wereTgiven the vaccine, While some of these trials have been organized in
populations already partly inoculated with the inactivated vaccine, most of the
studies have been made in highly susceptible populations which had not been given

inactivated wvacecine,

Both small and large-scale studies have usually involved the sequential
feeding of children;of 0 to 12 years, with the three types of attenuated poliovirus,
but in some of the most recont studies the éimultaneous administration of all three
types has been done with apparent demonstration of immunization to all three types,
Following the oral vaccination, therc has usually been é period of surveillance

lasbing several months in which both vaceinated persons and their associates have
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been closely observed, In the larger studies, serological investigations have

~been made on selected samples of the populaticn,

The efficiency of the vaccines used in the various field trials, calculated
on the basis of antibody responsc of vaceinated children who lacked antibodies
before vaccinations, ranged betwcen 50 and 100 per cent, The antibody response
depends on the successful cstablishment of alimentary infection.and evidence was
produced to indicate that agents which interfere with this alimentary infection

will limit the develomment of immunity.

Generally, infants and children have been found to respond better than
adults, The immune status of the individual prior to taking the vaccine ob-
viously had an important bearing on this response, The dose of the vaccine

also influenced the development of immunity,

It appeared from the reports on field trials of live vaccine that the degrec
of spread of infection to contacts of vaccinees varied considerably in different
situations, but in familics and in closed institutions, spread was camon, In
countries with a low degree of natural immunity in childhood, considerable spread
may occur in the non-vaccinated population, On the other hand, in comunities
where immunity is acquired at an early age, the sprgad of the vaccine virus may

be rostricted,

Therc has been no evidence that the use of the attonuated vaccines has been
follewed by either paralysis or any other effects that could be certainly
attributed to the vaccine itself, whether in the trials of great maghitude in-
volving millions of persons or in the smaller, and therefore more centrellable
trials in small commnities, There have been cases reported after vaccination,
but that would be expected by chance since the vaccine is not 100 per cent
effective, and it has been used irn situations where poliomyclitis was epidemic,
or at lcast present in the area, However, wc know nothing as vet about long-
term‘ggggjz-when vaccine virus is spreading through the communiﬁy. We obwiously
have to wait for more information,

While the serological studies undertaken in relation to the field trials of

attermated vacecines have uniformly shown significant increasgs of antibody for

polioviruses, and therefore presumed protcctive wvalue, there has been no.attempt,

in most of the trials, ‘o assess the effectiveness of vaccine other than by

measurement of inerease in antibody,

A confercnce was held under the joint auspices of the World Health Organi-
zation and the Pan American Health Organization in Washington from 22 to 26 June

1950 to discuss ‘the whole problem of the live attermated poliovirus vaccine,
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After reviewing the various studies reported on the difficult problems
in relation to the development, control and evaluation of the safety and
effectiveness of experimental live~attermated poliovirus vaccine, and in view
of the marked diffcrence of opinion among the experts, noted during the dis-
cussions, it was not easy for the Conference to give definite conclusions or
recommendations, The solution to many of these preblams still remains to be

found,

There was general agreement that the three scts of vaccine strains reported
upon at the Conference were of low virulence for primatecs, It was apparent,
however, that the results being obtained on inoculation of monkeys by different
investigators varied considerably - a circumstance attributed by some experts
to diffcrences in technique and, perhaps, animal susceptibility., For this
reason the Confeorence emphasized the desirability of standardization of the

techniques,

The criteria of attemation of poliovirus have depended so far upon
reduction of neurovirulence for monkeys, Several delegates expressed, however,
the need for study of properties other than neurovirulence which might be used

as additional evidence for the safety of vaccine strains,

Recent investigations indicate that the sbtudy of genetic "markers" related

to virulence may prove very uscful, The Confercnce, therefore, emphasized that

more work should be done with these new markers,

Studying the stability of the vaccine virus on human passage, scveral in-
vestigators compared the neurovirulence of the vaccine virus with the virus
subsequently excreted. As low monkey neurovirulence was the criteria for
sclecting *the straine in the vneeines, this property was regarded by many as the
most important measurable character as to whether or not the virus changed in the
course of multiplication'in the human alimcntery tract, IEvidence that there was
reversion towards increased monkey ncurcovirulence in the virus excreted after
vaccination was obtained by sevoral workers in different countries, However, in
the studies reported to the Confercnce there was no evidence of progressive
increasce in ncurovirulence for monkeys during prelonged multiplication in the

vaccinated individual or after scrial passage of virus in human bcings,

In this conmnection, the conference emphasized again the nced for more work

on the subject of the genetic markers of poliovirus and their possible use for

~ detecting altered strains with greater neurovirulence than that of the vacecine

virus itself, This will certainly help in differentiating excreted vaccine from

"wild" strains of poliovirus,
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The fact that there has been, so far, no clinical evidence of trouble result-
ing from reversion to a significant dogree of virulence on human passage seems
to justify the contimiation of trials even though laboratory studics have shown
that a degree of rewversion may occur, Further cbservations on this vital point

are needed,

The problem of spread of vaccinc virus is intimately linked with the problem
of roversion, since if reversion did not occur spread might be considered
desirable, If significant rcversion does occur spread must be avoided if poss-

ible, Studies of these two problem should therefore be combined,

Some viruses found in the alimentary tract, as well as naturally occurring
pclioviruses, have been found to prevent the infection with attemated vaccine
virus from being established. These naturally found viruses interfere with,

and suppress the multiplication of the orally giveon vaccine virus,

This phenomenon of interference is apparently most scrious under conditions

of poor sanitation, as those prevailing in our Region and similar areas in the
tropical and subtropical zones, where the viruses are very widely spread., Such
interference with thc establishment of infoction with the vaccine virus may make
the vaccine inmeffective or partially so, in just those areas where its usecs

would scem to be specially indicated., It was clear %o the confercnce thatthis

is a problem which needs much more study,

Earlier reports had suggested that, if all three types of poliovirus were
administered simultaneously, there was interference between them, However,
recent studies have indicated that when cither a higher dosage of each virus type
is used in a trivalent preparation or when the preparation is fed morc than once,
the results were at least as good as, or bettcer than, those achieved by fecding

the strains consecutively,

Use was made of the interference phenomenon in the reverse direction in
the trial in Singapore, whore type 2 was fed during a2 type I epidemic (last
months of 1958 and the first two months of 1959) in the hoper that the presence
of type 2 virus in the alimentary tract would interfere with the cstablishment
of the type 1 virus causing the natural infection, There may be suggestion
that it did so but it was not found casy to confirm this sugsestion from the data

provided,

- In view of the above it would be concluded that it does not seem advisable
at present to enccurage countries to ombark on the application of the attemiated
poliovirus vaccine as a routine control measure, It may be justified to encourage

its experimental application in certain circumstances, but cach situation sheuld
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be considered on its merits., In particular, when its use is proposcd, provision
should be made for the most carcful supervision and suitable arrangements should

be made tc ensure that evaluation is peossible,

The World Health COrganization is willing to advise on any specific situation

that might arise,

The inactivated (Salk-type) vaccine should be still considercd the public
health measure of choice and its use should be encouraged when circumstances

demend it and when it is a practical proposition,
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ANNEX I
CASES AiD OEATHS RSPORTED ACUT: POLIOMY.LITIS SIICI 1951
Country 1951 1952 1953  195L 1955 1956 1957 1958
Iraq C L5 92 72 55 107 b)lhé 172 181
b - > - - 1 2 3 7
Israel C %18 87k 636 785 L67 (533 67 636
p #N77 a)163 a)130 a) 89 a) 51 2) 45 1 30
Jordan C 39 15 54 5L 67 41 2l 179
D 6 3 9 6 _— 3 - 3
Lebanon c g 28 25 ©) g1 30 82 L7 89
D wew 7 1 LR N sus “ne aea ——
Tunisia 6 10 24 3 8 9 1 YDy
D L E N LN ] LN} L N *nd * R A [ N L 2N
UAR(Egypt) C 18 260 551 681 865 585 543 am
D 12 23 h).{. 56 66 .o e era
a)

b) 11 months

Jewish population only.

c) Preliminary, appraximate or csiimated data

d) 22 ten-day periods
eve Dota not available

== Nil or magnitude nesligible
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Shi AND AGE DISTRIBUTION OF CASES OF POLICMYELITIS

Age groups in years

dats not available

nil or magnitude nesligible

Country Year All ages
O 1.} B=9  10-1l 15-19 20-2k 258+ ?
Israel 1955 T 402 109 250 30 5 5 2
M 216 [ ] LI 3 rer e L I} "e s are
F 186 * e LI R awy LB B ane .0y
Lebanon 1955 T 30 5 23 1 - .~ _— eem
UAR(Bgypt) 1954 T 590 19l 369 22 6 —
M 3,0 111 208 15 5 g —
F* 250 80 161 T 1 o
T = hoth sexes
= male
F = female
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ANNGX  ITL

REPORTZED ACUTE POLIOMYHLITIS

Seasonal Distriiution of Cases and Desths

1958

Country

Months or four-week periocds

J F M A M J Jd J A S 0 N D
I I I¥I I Vv VI VII VITT IX X XI XII ZXIIT
Aden Colonya) O
D ——— —— - - 1 — —— - - —— - —— —— ———
Cyprus C == 2 6 20 71 41 L 3 2 1 == ——
EthiOpiaa) C == wm 1 3 1 em e em 2 2 e e
D —— Lt - ——— - - - — - - - — - o
Iraq C 43 30 32 17 10 9 10 16 1 1 31 17
D l - - 1 —r—d 1 1 3 - e —— -
Israel c 2 8 12 12 31 158 195 12¢ LI, 23 10 12
D == == 1 == L 6 7 B = 2 e 2
Jordan C 5 7 17 27 37 L6 18 8 L L 6 —
D mm mm 1 e e e A A (R 1
a) c) c%
Lebanon C [ [ 7T 9 5 5§ 711 10 7 6 i 7
Id.bya C ]J-l. ll 27 - ? [y X3 w0 2
D - -— —— - = e vse ==
Palestine a&b)
Refugees c 2 3 g 13 6 11 7 1 3 1 13 5 1
Somaliland )
(british) & € w= == ;e s oem omm mm o em em am e e
D — - At - - — — - — - - - A —— —
Somaliland
(French) 6 mm o mm eme e o — = am e
D —— - — i mew - —_—— = - -
Sudan a) L == == == - 8 — —— e e e e
D = L] —— ——— — - -y — — — o - — - A——
UAR (Bgypt)® C 68 75 78 56 8L 71 L7 13 20 8 36 52 63
a) Four-week periods ending
b) cases among Palestine Refugees (about 900,000) in Jorden, Lebanon, Syria

and Gaza Territory
°) 3 weeks

-- Nil or magnitude negligible

ees Data not available



