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VACCINATION AGAINST..SMALLPOX

Sub~Committee 4 of'the Regional Cbnmittee for the Easternlﬂediterranean,
ot its meeting in Alexandrla last yeor adopted a resolution requesting the
_5rganlzat10n to collect experlnental data on the question of inmunity after
vnc01nat10n in connectlon witht-
"(e) the tine taken for satlsfactory 1mmun1ty to develop after

primary va001nat10n;

(b) the time takon for satisfactory imnunity after the rovacecinationm,
‘after one year,: two years, three years and thereatter, as this
has a very important bearing on spread. of smallpox from one country
e to another.“l
In response ‘to this request, the Regional Director, after investigating

the subject subnmits:the results of his investigationsi

The question of immunity'saftcr vaccination and vevaccination was
previously raised by onc of the WHO Member States during .the first session of
the Committee on International Quarantine in 1953. .The Committee, finding
thet the elucidation of* these technical points could only be.éought from
cxperts on immunization against smallpox, recommonded that they be referred
to appropriate experts for their observations. This waé endorsed later by
the Seventh World Health Assemblys. The Director-General,;inhacpordénge with
the requests of the Seventh World Health Assembly and df tﬁe Committee 0n
Internaticnal Quarantine, consulted a. number of experts, includlng experts in
snnllpox, virologlsts, epldemlologlsts and hygienists, as to thezr views on the
gubject. _ _
.Consi&erable‘difference of opinion came to light, due, in part, %o the
abscnce of sufficient factual information and, 1n part, to the dlfferent meanings
attributed to the word jnmunity. However, a compromise could be nade between
the different. views, the word immunity in the gbove connection belng interpréted

ns neaning resistance o0 the diseanse.
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The results of these consultations were then submitted to the second
session of the Committee on International Quarantine (October-November 1954 )«
The Committee, after studying them expressed its opinion in its second report
to the Eighth World Health Assenbly, noting "e...thot on this matter the
cxperts could givg_ng"ExQCt_infornation which could gpplx'td all indizidual_
cases . Comseguenflf; the rules in Appendix 4 of the Regulations {Intggggtioggl
Cortificate of Vaccination against Spallpox) though they mav lock a firg

cientifiec basis, are nevertheles inigtratively expedient in order t
avoid delay o persons on sn interngtiona; voyage".

The opinions of experts on the subject may be summarized in the following:
1. As regards thé first question concerning the time “taken for satisfactory
immunity boideveiOP'after primary vaccination, it is genefallj accepted
that by the time the vaccinal vesicle is formed the vaccinated person
is resistant to smalipoxe. This takes 5 « 7 days in the primary
reaction.’ However, this statement must be qualified if the persod
has been exposed to smallpot. As a general® rule, bérsonéiwhd develop
a vesicle as the result of primary vaccination. may be considersd
to. have satisfactory resistance about, six @ays:(577 days) after
vaccination, but there will be the -ocgasionasl person who may develop
smallpox up to twelve days after vaccination as & Pesult of exposure
before or -on-the day of vaccination. The present period of eight
days after vaccination for the International Certificate +to become

valid seems to be a reasonable compromises

2+ As Tor the development of satisfactory immunity after pevacoination,
-this depends  in the first place on the time; elapsed since the previous
vaccipation and the loss of resistance to smallpox after this
vaccination. This loss of resistance can be mnssessed mainly in two
wayst by the cutaneous reaction to Tevaccination, and by
epidemiological pnd clinical observation.

(a) It is generally accepted that there is a relationship between
the cutanecus reaction of an individual to revaccimmtion and
his resistance to smallpoxs 4 primary reaction indicates that
little pr no resistance was present at the time of vaccinatiommi
the accelerated reaction indicates partial resistance; the |
allergic (immediate) repction or the absence_bf any reaction
may indicate substantial resistance to the disease provided

that it is certain that the vaccine used was fu;lx active gnd
properly applied.

The results of experiments on these lines have shown that two

years after successful vaccination-about-ene in twenty
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vaccinated persons have:little or no resistance to

- revaccination,; about one~third have partial

reaistance, and dout two-thirds have substantial

- -resistances Five years afier successful vaccination

(v)

about, one in twelve have litile or no resistance to re-
vaccination but only about.hne—third_still havé substantial
resistance, the remainder having partial resistances
Epidemiological and clinical observations have also shown

that there is a wide variation in. the degrec and duration of
resistance to smallpox following vaccinations The variation
depends in part on the :esponée of the individual as shown above
in the reaults'qf lrevaééihation, @nd in ﬁarf on _the deeree

and_intensity of cxposure to infection and on the characteristics
of the infecting variela vir@s-  Therefore, individual exceptions

to the general rule must be anticipateds With that proviso it

may be said that epidemiological and clinical observations suggest
that the resistahce to smallpox of successfully vaccinated persons
may have decrensed within a period of betwesn two and five years
tb such an extent that an appreciable number of them will be
susceptible to infectiéh;'although'a degree of resistance may

pefsist as shown by attenuation of the diseases

There is reasonable agreement between the two methods of assessment.
Since compromise is élwaﬁs necessary in the applicstiom of °

observed facts to administrative regulations, it would appear

-that the present perlod of vﬁlidity_df the ¥accination certificate

of three yedré'is reasonable «

The development of satisfactory_immunity after revaccination
presents no probiem in the case of persons who have not been
exposed to smallpox. It is only in the case of those who have

been exposed to smallPOx“that the problem is more difficult.

Experience has shown that Pevaccination of a susceﬁtible
person before exposure will prevent the disease and that
revacceination en the first or second day after exposure to
emallpox may, but by no means always does, protect against

the disecase, though it usually produces some modification of it.
Revaccination on the third and fourth day after exposure may
produce some modification but will not usually prevent the

digease in a susceptible persons
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it follows from what is mentioned above that a persen who

ia succeésfully_revaccinated before a neriod.of three years
since fhe.previous vaqblnatioﬁ has expired, may reasonably

be cohsiaered to be satisfactorily protected against smallpox
for a further three-year period fron the day of revaccination.
If, on the other hana, revaccination 1s perforned at
lengthening periods after this time has expired,ian increasing
proportioﬁ of persons rust be assumed to be sugsceptible to
infection at the time of revaccination, and therefore cannot
be considered satisfactorily protected immediately on

revaccination.

Since. the average ingubation.period of smallpox is twelve

deyse, there will be a- period, during which it is. uncertain

whethep such. am exposed person has, been. spccesstully protected

or noti by revaceination.

Clearly a compromiSe is necessary for +thi's small but important
group of those Who‘have been exposed t6 shallpox. The number

of days after revaccination accepted as giving a reasonable

mergin dfTSafetf*fOrithis_group would appear to be an adninistrative

" and not a technicdl decision. It skould, however, be stressed

that since protection by vaccinhfibﬁ“dépeﬁﬁﬁhih”part on the

sresponse, of the individual and in part on the gegree of exposure

fa.varicla, both factors being very.variable,, whatever decision

iw taken absolute security cannot be assured..

It is noteworthy that the Eighth World Health Assemﬁly, by its resclution

on International Quarantine1 referréd to the Committee on International Quarantine

for further consideration, the question of the progressive loss of immunity

following vaccination and the time and degree of development of immunity following

revaoccination.

The Regional Director will follow up this matter and inférm the Regional

Committee of any further developments.
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