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CONTAINMENT MEASURES I SMALLPOX OUTBREAKS.
BY DR. K, MARKVART.

Out of 12 countries of EMRO Region § has slready reached the stage
of Smellpox free status the rest still being recognised as endemic inclu-
ding such highly endemic counf;y like Paldistan (Fast and West) which

of

accounts for more them 95 % cases notifiied Ly Bastern Mediterranecan

Region during 1968.

An epidemiological situation such as this poses a permanent danger

of introduction of infection into Smallpox -~ free sreas ,

In this age of air travel it is extremely difficult to recognize
the person who may be a potential importer of infection at the airport
and current measures os practised now offer only partial protection against
this disease. The traveller who was once successfully vaccinated may passe
through the control with a valid ccrtificate showing only the date of
revaccination., Examplez of infection introduced by wmsuccessfully revacc-
inated persons may be quoted from Poland, Germenmy, Great Britain and

other countries,

Teking however into congideration the gecgraphical and local condi-
tions in countries of Eastern Meditsrronean Region it should be pointed
out that the importation of infection via airports is of lesser imporiance
as compared with the frequency of introduction via unctntrelled crossing of
borders between cndemic and Smallpox ~ free areas., Therefore constant
alert of Public Feal+h Prrasaw--1 g1] over the country regarding rapid
communication and confirmetion of diagnosis are the main pre~reguisites
for effective control of Smallpox outbreaks which might originate fronm
Imported case .
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Following isébrief account on steps to be underteken and problems
which may be encountered in the case of reintroduction of Smallpox infeo=-

tion into a non-endemic country,

The main feature of wost Saollpox outbreaks investigated in none
endemic countries is the rather late recognition of the disease and esta-
blishment of the diagnosis report, which should trigger a chain of acti~

vities comprised under the epidemiological investigation aiming at ¢

1., sonfirmation of the diaghosis,

2, determination of the source of infection and investigation
of all possible routes of transmission,

3. identification, loecation and classification of contacis for

the sake of containment measures.

44 surveillance of the area for the presence of other cases together
with retrospective anelysis of records regarding occurence of
Chicken Pox like disease and deaths due to it in the affected area,

Subsequent contairment of the outbreak through the interruption of

the chain of transmission is achieved by ¢

1. isolation of the cases, divect contacts who may be elther
put under the observation in *the hospital or examined deily
in their houses.

2, lmmediate vaccinatlion of contacis, vaccination of residents
and visitors to the affected comtmmities in the case the
control measures were instituted with delay and speoial
groups at risk such as health personnel should be protected

as well,.
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Early diagnosis ¢ Despite so offen claimed elear clinical picture

of smallpox, diagnosis of smallpox pose a real problem in non-endemie
countries, During the recent European outbreaks in England, Poland,
Germany etc. the disease remained unrecognized until the third or fourth
generation, The recent epidemic of smallipox in one country of Eastern
Mediterranean Region during which the index case was misdiagnosed as
chicken pox and two other from subsequent generations were treated for
‘measles or chicken pox inspite of their being seen by qualified physician
may serve as example, No doubt in those cases time worked in favour of

smallpox,

Disgnostic difficulties may be mainly sought first in the specific
gituvation of non-endemic countrics where population Zioghtiy enjoys certain
level of immmnity degree which varies to a wide extent =o that the c¢linical
picture of smallpox is L7able 1o more medifications as compared with endemic
countries, Secondly once Ting free of smallpox the possibility of 1ts
reintroduction starts fading from the minds of health personnel, While
analysing the reasons for delayed diagnosis and looking for remedy it
should however be made c¢lear who are the persons in the countries of our
region responsible for recognition of the disecse e.s, the most important

nlke in the defence line of the country.

To find answer to this question we have to raice another gquestion.
What is the most probable route Wy which the infection might be reintro-
duced into the non—endemic comtries of &1 - region. From the glance on the
map we may learn that many countries free of smalipox are adjacent to the

endemle areas and because the frontiers are not air tight the uncontrolled
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erossing of frontiers by residents of either teritory will be for semetime
the most important route of reintroduction of smallpox infection, The
recent epidemic in Burma where snallpox was introduced from East Pakigtan
and the outbreak in the Sudan may be taken as an example, With the above
in mind there cannot therefore be any doubt that the burden of the firat
diagnostic analysis lies mainly on the undergraduated field Public Health

persomnel.,

Apart from the training of healith personnel in colleges and other
Para Medical Schools the subject of smallpox should be periodiecally brought
up during the seminars or regular sessions of medical and Para Medical
persomnel regardless the field they are working, so that every body is
aware of persisting danger of smallpox, Variety of clinieal pleture of
disease under the conditions of partially immme population together with
repetition of principles of epidemiological investigatlion, control measures,
information regerding collection of specimens for laboratory investigation
and review of present world wide smallpox situation should be discussed.
Publiec Health personnel should be kept wp to date as regards identification
of endemic areas and accidental reintroduction of smallpox to adjacent none

endenic gounixries,

Teans of ¢linical and laboratory consultants esiablished at the
national level proved to be very helpful in the case of diagnostic
hesitation, In the light of present epidemiologic situation as regaxrds
occurence of smallpox it may be mentioned that the misdiagnosis of snallpox

on the right site e.g. false positive instead of false negative is the
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method of cholce and the diognosis of chicken pox in person who has just
arrived from the enderiic or potentizlly endemie area should not be nade

wilthout considering smallpor,

Notification : If an early disgnocis is the first, the prompt

reporting of suspect case of smallpox is the second pre~requisite which

conditions the effectiveness of smnllipox control.,

For the sake of det.ction snd notification of persons suspected
of smallpox also other categorics of health workers ( Malaria ), teachers
and development project workers may be involved and be of great help. For
instance in Hast Paidistan the best source of information are newspaper men,
Very often,however,in spite of voll set up ned work of reporting sites and
persomnel involved, the report resches %he Public Health authority late as
it takes comparatively long time teo get the informetion from the laynan
level teacher, villece chief ebtc. to the professional level ~ vaccinator,
Sanitery Inspector incharge of tue trca. Thls -3 beins experienced in Bast
Pakistan where theor=tically the detcetion of cases should not be a problem
due to the dense net of reporiing sites in tne Yieid, but as a matier of
foct the effectivity ol the reporting chormel .o paralysed because of

rather slow or nil cormmmication Letwaen the two peripheral links.

The cormmnicatlion between the periphery and Public Health autho:'ty
should be prompt and for that purpose all possible nmeans like telegraph,
radio or nessenger should be ermployed. On the other hand prompt action
following any report on a suspecied ons. ~L mmallrnx is the best booster
for cooperation,
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Public Heolth workers should of course be tought how to analyse the
reports and statistical returns which are in many countries forwarded to
higher authority without any comments. In the countries which got rid of
smallpox only recently and are irmediate neighbours of an endemic country,
any new outbreak of chicken pox should be investigated thoroughly as far
as the dlagnosis is concerned and any excess of deaths due to chicken pox
like disease should draw the attention of Public Health worker, The plain
report showing nunber of attacks and deaths due to the smallpox reported
sudenly from the area nay help a lot in estimation of the extent of the
problem as sirmlianeocus occurrence of smallpox cases 1s very offen a sign
that the outbreak has already passed in the third or further generation.
It is not necessary to mention that in the case of any new introduction of
smallpox, chicken pox should be made notifisble if this is not being done
end above all nevly notified outbreaks of chicken pox = like disease should
be treated as potential focus of smallpox until the final confirmation of

dlagnosis.

Epidemiological investigation ¢« Even though the investigation of

smallpox outbrecks is mostly cerried out by special teams in cowoperation
with local public health authorities, health persomnel working in different
Tields of health services should be involved as well and kept informed on

the progress of the work,

As menticned above the confirmation of the preliminery diasgnosis is

the firet step to be undertaken. The consultation of specialist and colle-
¢tion of specimens for laboratory investigation is desirable. Laboratory

Assistange 13 indispensable especially in country where the physlcians are
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not very mueh familiar with the dlagnosis of smallpox. Quick diagnostic
method for screening of cases detected by surveillance is required to be

nestered by local laboratorics,

In laboratory diagnosis, even negative results of virus isolation
experiment does not exclude the disgnosis of smallpox. lhere 1s elweys a
chance of laboratory misteke, mishandling of specimen, or technical failure.
Since the final diagnosis may be a matter of few days, all necessary control
meagures should be undertzken without delay. Better to make a misteke on

the false positive side.

The determination of source of infectlion is facilitated by well

knmown epidenjologic features of smallpox ~ the only source of infection
is man, transmission of the infection from the infected individusl to the
susoeptible one is a motter of & limited period, infection is followed by

solid immmity and nc carriers have been observed so far.

Detailed account of movenent of the affected person provides the
bagsic information by which the source of infection and chain of transmission
may be determimed, In most cagses the affected person is able to recollect
his movements during last 16 days and give information on contact with other
person puffering at that time fron influenza -~ like disease with fever,
headache and pain in back or from s disease accompanied by any sort of
wash evenbunlly with patient dying after being serdously ill for a few days.
Investigation should teke into account the way of 1life and profession of
the infected person and his information is advissble to be Purther complee

mented by the interview of his relatives and neighbours to fill up possible

and unitentional gaps.
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If the affecsed percon has Yeen unknown to thils surrounding,
a brief account of hus cose nay be found useful in piecing together the

chart of his nmovenent and identify his contacts.

In order to give some muidance $o the investigotbor and to prevent
omission of vital guesticns the investigoation forms should be prepared

well in advance, To put right question at the right moment is not so easy.

Congtraction »f movement charf helps in identification and classi~
fication of contacts vizich in turn helps to establish the priority of

contzinment ncusures wo be instituted.

Generclly and in accordance with WO recomiendations the contacts
nay be classificd iuvo tlree groups/VHD Zvpert Commzttee on snallpox,Techns

Series 28%, 1964..

1. Imner ring conbactc - [his group comprises members of the same
fanily including thiosc who met poti mt face o face beginning two days

prior to the onsct of »ogh vatil] Lis scabbing period.

2. Outer ring contaets - Persons vwho did not establish direct face
to face contoct e.o possible rather than defindte contact such as visitors
to the house, meigiizours as wwll ag persone who were in contact with persons
stated under 1. Tn the case of smallpox LntrcduCeq by traveller also persons
in transicent contact durirg the pevico of patlent's infectivity may be

included into this grouy,

3¢ Doubtiul contocts - inelude pewvsons who live or work in the sane
loeality but definitcly have no contect with sick person or with the persons

included in the immer contact group.
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No matter how cccurnte the inrormatioa on somtacis mey be, the survel-

llance activities In the affecued ares cihoalld be reianforced beginning by

the screening of 211 feverigh paticate biectsl in outpatients, patients

treated or admitted for disease weeo mariced by vesh in hospitals upto the
point of house to house swarch foo hiddor coses in stuns and rural areas.
Plan of actiocn for this move shovid tare iavo necount the nattern of novenent

of population under guestion duriny ike imcrimunatod period-narkets, religious

gatherings etc,

Radio and newspoper amcouncenwein +alL hell a Lot in the enhacement
of public co~operation. Ivery bedy will e owore of gocurence of smallpox
and would not hesitote to comsult Do phyvsicicon. ALL hestth persomnel on
the other hand shiovdd bo Lord anfoine” oo e orgunization of containnment
nmeasures includivy the survellinace cobivitien, and b2 direected to send mll
such person vho called in their cviraticrts for the nroner screening to
the dlagnostic center, Lociilug ..l fuzetion of this estzblisiment should

be given good publicisty so tuoth feasle con cusily Fiznd i,

Distribution of aisfnrmviioa is vthost irmartost part of surveillance
and the list of ' to Dbe muornet " uhe 10 tiso comprise the aijacent countrias

to enable thenm to tcke ony prococyicrs viiloor delay.

Containnent meosures @ Isololicn of the cource of infection as well
as the inner ccentacts is theorcbically weit founded oand cilassical but
unfortunatel; not pessible %o be applied in any conditions which goes
egpecially £ r contacts, In *the txhan rrens with isclation facilities this

will undoubtedly be much more feusibic inilst in rural areas the isolation



of this persons will sometimes pose o probicem, The villagers will be
reluctant to be separated from their fomilics in provisional isolation
camps, event though located in the close viecinity of the village. Before
toking cny decision in thig respect, local conditions, number of patients
and further problenm of their feeding and nursering should be thoroughly
weighed, The experience gained in Africa with this kind of establishments

are not similar,

Ag repoards to close contacts, it mey oppear betbery, to put them unle:
close survelllance thus dimdndshing the possitle hardship wiich would be
caused by their entire isolotion. Daily measurenment of ftemperature ond from
the beginning of the ninth day of their incuhotion pericd a check up by
experienced staff should be sufiiciens for noting any irregularity of their
health status.Persons being in contact with thoce belonging o theilmmer

ring contacts should be preferably trented in Whe sane woys

From the epidemtclogical studies 1% is clour that the tronsmission
of infection iz mostly *through contact and iz rozi frequenvly within the
families or compownds. The nost effective approach ig e creation of prot-
ective barrier by vaccination of all contuevs vpon their identification
ond location, that is, visitorz to the ‘rfected rerson ond drmediate

neighbourhood,

Vaccination policy,. .ever,depends largely on the local conditions,
the availability of staff and on the {time at which the patient was detected

for the first tine e.z. when the contoinment measures werc implemented.
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In principle two attitudes as rcgerds strategy of containment
vaccination mey be pursued throughout the literature dealing with the

subject ol containment measures in smallipox outbreaks.

1, Vaccinotion limited to the contacts and immediate surroundgings
of patient. This attitude may be followed in the case the introduction of
infection wes spotted immediately, so a short period clapsed and the patient
moverents were rather limited. This systen should be further backed by
highly organized health services and accurste appraisal of imrwmity status
of populaticn under question. Introduction of variolas in geveral countries

of Turope has been contained by this way.

2, On the other hand importation of infection to crowded commmnities
witl lower standerd of Health Services, lower immmity level, or in the
case the implementation of containment measures were delayed due to the
misdiagnosis, the vaccination of other residents in the area and special
groups at risk should be started, This goes especially for rurzl areas bub
algo for town commnities where it may be found useful to organize vaccina-
tion for the vwhole segment of the town or the entire population of the town.
Exzmples from Africa, Mediaterranean region and fron Burope where the spread
of infection wes impeded by nass vaccination cempaign may be quoted in favour
of this method. Tean work based on door to door visit combined with colle~
cting points will be probably method of choice in most countries under
guestion. In order to protect contects who were either found in their late
incubation period or cannot be vaccinoted because of scme contra indicaticns,

hyperimune gamaglobulin or methiasonone should be in stock in some limited
quantity.
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An integral part of vaccination is the reading of post-vaceination
reactions which should be made in all contacts belonging to immer and outer
ring on 6th to 8th day and second voccination should be performed in the
case of equivocal reaction., The evaluation of coverasge and potency of the
vaccine used during the mass vaccination of residents living in the affected
area assessiient Dethods similar to those used in regular programme will

provide satisfactory and representative results.

Hepeated visits paid to the affected locality by surveillance team

are egsential for some cases may occur among those vaccinated in their last
third of incubation pericd. In detection of residual cases all health
personnel should lend their hand., This goes especially for the malaria
workers as they arc supposed to visit all houses in their respective area
within a relatively short pericd the persons with fever belmg their main

CONcCeril,

Diginfection : Procedures as worked out by WHC cxpert cormdittee

gives clear guldance in this respect. The autoeclaving of all material
eligible for this method, fumigation of rooms with 40% solution of fpymalin
in water containing 10% methanol burning down of all items not possible

to be sterilized by other method including vacuimed dust from rooms should
be carried out. However, it should be mentioned that this are the methods
vihich mostly matched the conditions of hospitals but are of 1ittle use in
the field. On the ground of experience one would be glad to see the people
in rural areas at least to dust their beddings and to expose then to the

SUn.
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Health education should not te forgotien during the containnent

activities. It has to ensure good public response %o all steps taken
especilally vaccination and survelllance. Permonent £low of information
fron radio, newspapers, posters, loudspeakers ete. should be every day
reminder of exdsting danger and must not let the people to grow indifferent

$o the fact of occurence of snellpox.

Organisaticn and sdnindistrativd aspects of surveillonce and

contoinment activitics ¢ As the occurence of smallpox in non-—enderiic

country is not a matter of every day there appears to be good reason to
centralized this highly qualificd clinical-epldemiological work as rmch
as possible, For thot purpose a panel consisting of eliniciars, epidemio~
logists ond loboratory advisers should be established., Headed by Medical
Officer, Public Health, Ministry of Henlth this body would be incharge of

planning and execution of the above activities.

Their work should be assisted by corpetent Lloboratory which should
be made responsible for the cxanmination of smallpox specinens collected
in the field. If there are not facilities for full scalc exanination there
should be persomnel trained ond oble to perform simple screening diagnostic
tests such as nicroscopic examination of stoined snors gel diffusion test
and isolaticn of virus by cultivation on the chorionallantoic_membrane of
the embryonated egg which does not regquire special equipnent. At any rate

the standardised ftechnique as prepoared by WO should be followed.
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Further arrangenent for isolation, *ransportation of patients and
final dis-infection of infceted material showld be plamned well in advance

in all aspects to avoid any delay in the case of emergency.

Survelllance and containment team headed by cpidemdologist, a nenber
of the adviser's panel should be orgunized and persommel e.g. vacceinators
and Sanitary Inspectors be trained in multipuncture lechnique, jet gun
operatlon, rcading of postvoccination renctions, technique of assesshent

and methodology of epidemiological investigation as well.

Teann of 6 Vaccinators employing jet gung btogether with 3 Sandtary
Inspectors should be able to investigate and contain localized outhreck
during period not exceedinz 4-6 days depending of course on loeal geogro~
phical and other conditions. In the cosge of large outbrealk assisbonce of

loeal staff moy be sought,

L=

SUrLary s

Containment ond svoveillance activities in conuection with oubtbreok
originating from imported case of swnlipor in nor-~endenic country arc
discussed, Moin problen aveas such og diesnords of emnllpox, channel of
corrunication, cpidenioclegic investigotion and contiirment neasures are
poeinted out togmether with cduinistrative and crganisation aspeets which

shouwld be consgidercd when prepcring the plan of action Yor the above

activities.
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