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Over a large part of the world where vaccination has not been spplied,
the incidence of poliomyelitis sppears to be increasing. However,
detection of trends in a disesse such as poliomyelitis ie a_watter of con-
siderable difficulty for a number of reasons, Its incldence is low com-
pared to many other communicable diseases and it is also very lrreguler
from year to year. While the paralybic diesease in its fully developed
form is readily detectable if the health services are adequately developed,
minor cases of paralysis are much more difficult to deteet and, although
this 15 lesa important, the non-parslytic form of the disease is extremsly
difficult to diagnose on clinical grounds since it is a relatively mild
illness for which medical care may often not be sourht and furthermore
the clinical syndrome of aseptic meningitis may be csused by a number of
other viruses and bacteris,

The problem facing the health officry in assessing the importance of
paralytic poliomyelitis {which is in practice the only form with which he
need serionsly concern himself) is thus & very difficult one, the more so
in countries with relatively underdeveloped health services and where
other diseases of infency and early childhood are prevalent. Statistical
data on which he can rely is lacking or incomplete, and specific disgnosis
by the attending physicians is complicated by the frequency with which
there is a multiple pathclogy in illness in such areas. The handicapped
poliomyelitic child may more often succumb to intercurrent infectioms.
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The ed for a reliable assessment is now paramount since we have a
method whereby paralytic poliomyelitis can to a2 large extent be prevented.
However, the Salk type vaccine is expensive snd it cannot as yet be
assumed that an eventual live vaccine will be chesp because of the extensive
and expensive precsutions needed durings the manufacture. Both wvaccines,
but particularly the former, need a well-orranized s-rvice to ensure
proper application, including the administration of reinforcinr doses without
which satisfactory results cannoct be hoped for.

The cost of prevention of peralytic poliomyelitis mist Le weirhed
against the results which can be expected and apgainst the meny other demanis
on the limited health budget.

The questions which nmeed t¢ be answered ares-

1. What is the extent of the burden of paralysis due to poliomyelitis om
the commmity? How can this best be determined? What is its cost in
terms of contimuing pstient care and loss of manpower? (Its cost in humsn
suffering can hardly te estimsted in material terms).

2. UWhat measures can realistically be applied in the present stare of
development and how and to whom should they be applied? What would be
their cost, and how does this compare with cost of the existing burden on

the population?

3. How can the cost of these measures be met? What other services might
have to be reduced ard what would be the probable consequences of such
changes?

In addition to this grictly material approach consideration will
alsc nave tc be ~iven to the amoticnal or psychological reaction of the
population to the dissase. In some countries this is out =f all pro-
portion to the material consequences.

Giwiously many of these questions can only be answered in the light
of local conditions. These notes are directed principalily to the ways
in which answers %o the first questions can be gbtained, taking inmto
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account not only the actual sitvation at the present time but the changes
which may be anticipsted in the future by analosy with the trends already
observed elsewhere.

Estimation of the burden of paralysis on the community.

Aasuming the absence of relisble country-wide statisilecs this can be
done by varicus sample survey methods looking for evidence of paralysis,
aspecislly in children, These should be preferably carricd cut under the
guidance of a statistician expsrienced in such methods, sinte if the findings
are to te used for extrapolation to other areas , or the couriry as a whole,
some form of rendom sampling is necessary. (Ouldance on saming methods
will be found in the report of the WHO Study Group on Immunolsgical and
Haemstological Surveys (WHO/Imm.Surv./4), the principles bein: the same
whatever the finding to be looked for, 1In this instanc: the finding is
evidence of lower motor neurone (flaccid) paralysis, whi:h may be presumed
in most ;ms to be due Lo poliomyelitis in the great majority of instances.
This type of survey might best be carried out by a physi:ian or orthopedic
surgeon with experience of the rehabilitation of paralyt.c polionyelitis,
aided by physiotherapists with experience of mmscle grading. Records
should include the severity of paralysis, ased perhaps o1 the number of
1limbs involved and the ability to walk and to perfom mantal tasks
appropriate to the ecomomic status. Records should also nclude the age
of the patient and the age at onset of paralysis.

In place of a special survey of this kind it may be posiible in
certain areas such as a large town to set up improved reporting systems.
Attention should be directed primarily to paralytic cases whid, should
always be reported separately if non-paralytic cases are also ~eported.
The latter should be reported as aseptic meningitis and mot as oliomyelitis,
This is certainly s worth-while measure and would %elp to proviwe a neuclsus
of improved reporting which might gradually be extended to dher ..eas and
eventually to the whole country. However, as far as pollomyelit.s is
concerned this approach will not lead to quick results, The incitsmce of
the dimease im so irregular that several years must pass before trud:s or mean
incidence become clear,



Before tumirg to more expensive survey methods invelving latoratory
tests, mention shculd be mde of an index which in a number of cortinental
areas, tut not as a rule in islands or other isclated communities, bas shown
an inverse correlation with the mean incidence of polioayelitis. This
index is the infamt mortality rate., This inverse correlation was first
described by the author at the Third Inbemational Poliomyelitis Congress,
in the proceedings of which full details may be found. The data were
submitted to the WHO Expert Committee on Poliomyelitis which came to the
followiny conclusions - "Premonitory signs that mav sugrest the imminence
of epidemlc poliomyelitls include first an ifmproving trend in infant mor-
tality. When infant mortality falls below a rate of sbout 75 per 1000
1live births, it is common to find that poliomyelitis rates begin to increase
above that of 3-4 per 100,000°. The Committes continued "a second festure
which may presage a shift in the directim of increased activity of polio~
myelitis is the sppesrance of cases of poliomyelitis in older children as
well as in infmts. More specifically when 20% or more of the parslytic
cases are recorded in children orer 10 years of are, such an increased
activity of the disesse can be looked for®. This is an importsnt sign
but depends on the avallability of reliable statistics regarding the age
incidemce of the disease over a number of years. Nevertheless special
efforts should be mede to initiate the accﬁmlation of such data now since
it will prove invaluable in following trends in the future.

Serclogical surveys hove been done in many countries to obiain data
on the immmnity status of the population which might assist health suthorities
to decide when and to what populaticn groups vaccimation should be applied.
The srthor carried out a rather extensgive review of this approach which may
be found in the proceedings of the Fourth Intermetional Pollomyelitis Cone
gress, and which was presented to the Expert Committee. The Report of
the Committee contains the following section and in Annexes 3 and 4 of
the Report guidsnce on perfoming surveys and a summary of the data may
be fourd:
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ASEROLOGICAL SURVEYS

*Health authorities are frequently interested in assessing the immumo-~
logical status of a population, ssoecizlly at the present time when
decislions must often be made as to whether, when snd to what ex.ent vac-
cination programmes should be carried out,

"For this purpose useful dats may in certain circumstances b
ebtained from serclogical surveys. It shculd be stressed, however,
that serological anrveys have limjited intrinsic value in themselves and
the time, labour and money expended for their performance are only J-stified
if the information calned camnot be obtained by simpler means. In cuntries
where relisble health statistics exist, & good picture of the immunoloiical
status of a population may be obtained from the paralytic attack retes .n
the various ape-groups, especially if these are available for periods of
one or more decades. Valuable information mey also be pained by properly
designed clinical surveys looking for residual paralysis such as that
carried cut by Paml in Cairo.

"Such data are, however, not available everywhere and in many countries
the aceuracy of such data ss exist mey be doubted. In these circumstances
a servlogical survey of the prevalence and age distribution of poliomyelitis
antibodies, if vroperly carried out, will provide an estimate of the sus~
ceptibility of a population. It must be emphazized, however, that the
occurrence of an epidemic is not cnly dependent on the immunological status
of a population, but also on a number of other factors, some of them
related to the virulemce and armount of virus in circulation and others still
poorly understood. '

"Both neutralising snd complement-fixing antibodies can be assessed.
The latter are of a less permanent character and mavy serve as an indication
of recently scquired infection. Neutralising antibodies on the other
hand express the intecrated experience of a population with poliomyelitis
virus in the pest and reflsct its immunologicel status. Generally 1t is
observed that antibodies to the three antirenic types of poliovirus run a



b

similar corse in the different age-groups, Because of the probsble
sharing of aptigenic components among the types of poliovirus, amtibodies
to type 2 alone may be of more than type-specific significance,

"In crder to provide a valid answer a survey of neutralixing antibodies
should fulfil certain criteria (see Annex 3, page 50).

“The Comittes reviewed a report ~n the results of serologlical surveys
collected by WHO from WHO Regiomal Poliomvelitds lLaboratories, members of
the WBO Ewpert Advisory Psmel on Virus Diseases, and from many other
virologists (see Annex 4, psge 54),

“The Committee noted that with few exceptions the resuits of these
surveys were much as would have been expected from current views on the
epidemiclogy of poliomyelitis, amd thet there was satisfactory agreement
between these resulis ard the age distribution of paralytic poliomyelitis
when reasonsbly reliable information was available for the latter. It
was noted that few cases of paralysis were to be expected vhen the per-
centagze without mmtibody to any one type fel) to the regicn of 20%.
However, it was clear that the difference in the pattem of imsunity in
different population groups within a country, perticularly between dif-
ferent socio-economic groups, was slmoat as great s that observed between
courntries in widely different stages of economic development. It was
considered that this greetly limited the usefulness of these surveys,
since only the most elaborate and therefore the most expemsive surveys
could be expected to give an accurate overall picture of the immunity
status of the population.

"Nevertheless, it was agreed that, where other data were lacking
or unreliable, useful information sight be obtained, even thoaurht it
might be only approximate, The Committee corsidered that, spart from
special investigations for specific purposes, surveys should be regarded
a3 a poor substitute for date accummlated throwgh accurate reporting of
the paralybic disease.



“Situations where surveys may still be considered as essential are:
in areas where vital statistics are not available, in islands and other
isolated commmitlies where the impunity status is unpredictable, and in
epldemic econditions showing unusual features difficult to interpeet.®

It is evident that careful consideration of the potential preocticsl
wvalus of the result of a serological survey is wise before such an
expensive undertaking is begun. However, in many countries where
poliomyelitis is not & severs problem to the country as a whole at the
present time, suitable designed surveys on sectionz of the population
can help to detect those population groups in need for protection; for
example, upper socio-economic groups and populations in some isolated
areas where the acquisition of natural fwmmnity way be delayed until an
age when paralytic consequences are more likely to follow infegtion,
Sequantial sampling of population groups over the years can snable a
delay in the age of acquisition of antibody to be detected, such an
upward shift being a wamrming of increased likelihood of epidemic

policayelitls,

It must however, be stressed that all these ways of estimating the
present situation and of attempting to project into the future are
fallible. There are still many factors in the epidemiology of polio-
myelitis which are quite unknown. In recent years there have been a
munber of severe outbreaks in areas where, according to the indications
mentioned above, epidemies woul. have been thought to be most unlikely.
It is not known why these oecws, It has been postulated that the
appearance of an invasive strain of heightened virulerce for ths ocentrul
neryous system way be responsible. This is possible, even probahle,
but mfortungtely there is no way at present of detecting and identifying

strains with this potentiality.

Cost of vacoination against poliomyelitis

This miy be divided into two parts, the cost of the waccine (eltber
manufacture or purchase) and the cost of administration and surveillance

of the programme.
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The cost of commercially available inactivated vaccine varies con-
siderably with the manufacturer and ranges usuelly between $5 and 310 for
10 doses. Three injections, 2 primary injections aml one reinforcing dose,
are essentiazl and in some countries a fourth dose is now racommended,
Taking 3 injections, the cost of vaccine to irmmmize 10 persons ranges
between $15 »nd §30.  Thus if 100,000 young children are to bs immunized,
the onst will exeeed F180,000 for vacoine alome, Ter this mist be z2dded
administrative and orgamizational costs of giving 300,000 injsctions and
of organizing a surveillance or evaluertion service which would seem to be
an essential part of such an expensive programme to ensure that the results
Justify the cosb and effort. It must be stressed that unless the fuil
vourse of 3 doses can be glven, the results will be diseppointing. It
is not cenzidered wise to attempt to economlze by using the intradsaymsl

route, The results mey not be satisfesclory.

The decision whether to nurchase or to manufacturs vaccine will
depend on the facilities and technical competence at bhand., Due to ti=
gpecisl mamifacturing requirements {or this vaccine, adapbation of existing
bulidings w.i.ll often be unsatisfacltory and large capital expenditure may
e required for & speclal building. Such an underitaking would seem
wawise at the present time in view of the developments regarding s live
vaccine which may become available in the near future. The technical
akill needed for the manufacturs of sz safe and effective vaccipe is of a
ver;;r high order and is not to be acqguired in 8 short periocd of training.
b will be necessary to consider therefore vwhether there arxe skilled
virologists (or, if not, bacteriologists) availlsble who can be diverted
from thelr present work inte this new field after an additional peried of
training.  In addition to professional steff, a larre and well-trained
technical steff{ is needed, but it is emphasized that production of polio-
myelitis vaccine must slways be closely controlled by full-time professicnal
experts, The dangers of technical errors are comsiderable.



With regard to the live attenuated vaccine rapid developments are
taking place and the promising progress has been reviewed in the paper
by Dr Sabin. Howevef, there are still many unsolved problems, many of
which are outlined in the summary of the recenmt Conference on Live |
Poliovirus Vaccines, convened jointly by WHO and the PAHQ in Washington
in June. A copy of this is smnexed.

Amone other problems not detailed in thet summary is tithe establishe~
ment of winimum requirements for the msnufacture, safely and potency
testing of the vaccine. These are of great importance for the live -
vaccine, since, wmlike the inactivated vaccine, there is not the pro-
tection of the sdded formalin against extranecns contamination, either
from outside or by viruses occurring naturally in the monkey kidney
tiseue cultures. One of these, the so-called B virus, is known to be
highly lethal for man snd the effect of many others is unknowm. In
spite therefore of the promising progress, it is at present unwise to be
precipitate in the application of this vaccine as a routine public health
msagurs, A great deal of work is in progress and it iz to be honed that
data snabling sound decisions to be taken will be available in the next
few months. Even then, however, we will have much to learn regarding
the applicetion of the vaceine if that is considered the proper course.

Conclusim

A safe nnd effective vaccine sgainst poliomyelitis exists, but it is
expensive and can only be spplied where the incidence of poliomyelltis
domamnds it and where other demanis on the health budget permit it,

This can only be decided after a careful study of local circumstances
and indications have been given as Yo how certaln aspects may be astudied.

When vaccination is decided upon it must be spplied in the recommended
way if saccess is to be ensured. If production facilities do not already
exizt it is probably wiser to purchase vaccine than to comstruct new
facilities in the preseant stage of rapid development.



The live vaccine is nol yet comsidered ripe for routine application.
Tts application under certain circumstances in carefully designed trisls
with close surveillance may be comsidered, but each case should be studied
irdividgually. Hew infermgtion is expected within the next year which
may enable more definlte decisions toc be taken. Ip the meantime in many
coumbries it would be wise o study how the present situation regarding
paralytic poliomvelitis may be better defined sc as to be in a position
to decide on action should a live vaccine recommended for routine use

become avallable.

The Report of the Expert Committee (T.R.S. No. 145) contains mmch
uwseful information and recommendstions for tackling these difficult
problems,
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