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VII-2

SURVEILLANCE

1. Introduction

The primary objective of the smallpox programme 1s the eradication of
this disease. "Surveillancq'thus is an essential component of the programme
since the term eradication implies that the number of indigenous cases of
smallpox is "o", However extensive a country's vaccination campaign,
however accurately assessed, a country with an inadequate system for survell-
lance cannot determine whether the actual goal of eradication has been achieved.

Survelllance represents a great deal more than case reporting alone. It.
1s composed of several components:

(a) The routine, systematic collection of data, amplified appropriately
by speclal field investigations and studies.

(b) The concurrent analysis and interpretation of reported data and
studies,

(¢) The initiation of appropriate definitive action including field
investigation, epidemic control, modification of operational
campaign procedures, recommendations regarding vaccination, etc.

(d) Widespread dissemination of the compiled and interpreted data to

principal reporting sources and to others concerned with disease
control activities. :

The effort and cost expended in establishing a surveillance system should
more than repay itself during both the mass campalgn and maintenance phases.
The persistence of cases in areas where programmes have been completed, for
example, may indicate that the vaccine was impotent, or that significant elements
of the population were missed, In one South American country, failure to
establish a surveillance programme following successful eradication resulted in
re-establishment of the disease following its reintroduction from an adjacent
country. Repeat country-wide vaccination programmes had to be instituted. A

surveillance system could have been established and maintained at much less
cost than those subsequently incurred.

While appreciating the need to conduct systematic mass vaccination pro-
grammes, health officials frequently do not comprehend the need for, o6r impor-

tance of, a well established and maintained system for surveillance of the
disease itself.

The development of an effective smallpox surveillance programme within the
context of an established health structure is a necessary but time consuming
task; the difficulties in undertaking this should not be underestimated. . With
the focus of attention on smallpox as the result of an eradication effort, there
is normally a sharp improvement in reporiting but this is neither sustained nor

is 1t maximal without a continuing stimulus from national and intermediate level
health authorities,
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Since each national health structure is different, no simple formula can
be provided for establishing an adequate programme. In most instances, the
existing reporting structure and system should serve as a foundation for the
development of the more comprehensive smallpox surveillance programme. A
thorough understanding of the supposed and actual mechanics of the existent

reporting scheme should, therefore, be required as a first step in the planning
process.

The followling provides general guldelines for developing and establishing
a survelllance scheme and sets forth the specifics regarding data which, at
this time, are believed necessary at national and international levels to co-
ordinate programmes on a regional and global basis.

2. Principles of execution of a surveillance system

2.1 The routine, systematic collection of data

The foundation of a smallpox surveillance system is the routine, systematic
reporting of individual cases of smallpox through an established notification
system. To faclilitate prompt reporting, clinical diagnoses of cases should be
relied upon. ~If and when laboratory work is done, the diagnoses may be appro-
priately modified, Reporting sources should include hospitals {including
government, mission and other private hospitals), medical aid posts, physicians
in” practice, multi-purpose mobile communicable disease control teams, malaria
surveillance workers, and other medical facilities of the general health services.

2.1.1 - Sources of reporting

A primary objective of the programme should be the regular receipt of
reports from each hospital, medical aid post, mobile communicable disease
control team, malaria survelllance team and other medical facility throughout
a country. In the planning phase, all units currently providing reports, as
well as those which potentially may provide reports, should be identified to
“@scertaln the potentlal geographical completeness of the system. If there are
“significant areas lacking in case detection sites, special measures may be

required. It is evident, of course, that with more case detection sites, there
is a greater potential for more complete reporting.

It is recognized, however, that 1n none of the endemic countries will there
be a case detection site in every>village nor should this be necessary. Small-
pox 1s dependent on person-to-person transmission if it is to persist. It is
quite possible that 20 to 30 more cases may occur in a village or group of
‘'villages -before one case comes to the attention of a detection site. At this
time, Investigation will determine when the Individual acquired the disease,
permitting necessary containment measures to be instituted. If the disease does
not spread beyond the villages in question, the chain of transmission of infection
is terminated. Those who have acquired the disease have been rendered immune,
Since there are no chronic carriers, the occurrence of this outbreak does not
assume longer-term epldemiological significance so far as eradlcation is concerned.
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As previously noted, the likelihood of transmission and persistence of
smallpox is highest where populations are most concentrated. Principal
efforts, therefore, should be directed toward the establishment of detection
sites and case finding mechanisms in the more densely populated areas;
particular attention should be directed toward the "floating" or "migrant"
populations in and near cities. Additional case detection and reporting
sltes may need to be developed to secure geographical spread in rural areas
and to cover those areas where population densities are high but where
commnities per se do not, in the usual sense, exist.

Where there is an alert health unit which is routinely consulted when small-
pox occurs, the population which may be "covered" by a surveillance site may be
quite considerable. Of importance in this regard, therefore, is the education
of the populace to the maximum extent possible regarding the importance of '
contacting health officials whenever smallpox is suspected in the community.

In most countries, it is unlikely that many additional detection sites,
in addition to the medical or paramedical posts enumerated, will need to be
developed. Although use of schools, industries, village leaders, etc. as
regular reporting points has sometimes been advocated, rarely can non-medical
individuals at these sites be depended upon to report regularly and accurately.
The expenditure of effort to activate a system based principally on volunteer
sources is considerable. The over-all surveillance scheme, however, may be
strengthened by securlng the co-operation of such groups in notifying the exist-
ence of cases to a proximate reporting site so that this facility might appraise
the case or cases and report them. In exceptional instances, however, it is

clear that schoolmasters, village chiefs, speclal reconnaissance surveys, etc.
may have to be relied on to some degree,

Given a systematized, routine data reporting system, other sources of
information may be sought to ensure its relative completeness and to amplify
and define the information. Newspapers, radio, rumour, political party struc-
ture, etc. may all at one time or another provide information not otherwise
obtained, Reports from such sources should he solicited. Field investigations,
serological surveys, interview surveys, etc. may be used appropriately to further
dissect the problem. These are not, however, substitutes for systematic data
collection but supplements to a well-established system.

The development of dependable and reliable reporting from the various sites
is a lengthy and continuing process. A formal government decree emphasizing
that smallpox is a mandatory, reportable disease and that all cases must be
notified may be helpful and may serve as a reminder. Such a requirement,
however, now exists In some form in every country. Obviously, this has been no
guarantee of completeness of case reporting, Motivation and insistence that

primary reporting units report regularly is the real key to success in the sur-
velllance scheme.

Since the development of an effective reporting network is a time consuming
task, it 1s well to initiate steps to improve or develop it from the inception
of the vaccination programme. First efforts might be focused on the more major
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medical units (e.g. hospitals) and other units reporting routinely or
sporadically. In the course of the systematic mass vaccination programmes,
fleld -investigations, etc., other units should be drawn into the complex.

At least two years of continuing work is probably minimal for the development
of an adequate surveillance reporting network. However, by the end of the
initial programme of systematic vaccination, the programme should have been
developed to the extent that it is fully functioning.

2,1.2 Diagnosis of a case

As a maxim, it is important that the clinical diagnosis of a case should

be -accepted until proved otherwise, Some health authorities have disparaged

clinicai“ reports arguing that clinical impressions are meaningless unless
confirmed by the laboratory. For some diseases, this may be true but for
smallpox a reasonably hlgh degree of accuracy in clinical diagnosis is possible.
Unfortunately, when laboratory confirmation is required, a long lag in reporting
1s introduced due to delays in collecting specimens, performing tests, etc.
Containment measures are unacceptably delayed. It is far better to have an

initial provisional report which is subject to modification than to have no
report at all.

For purposes of the vasic reporting system, it is important to accept as
"cases" all illnesses which are clinically suspect and to encourage, if anything,
over-diagnosis rather than the reverse. Subsequent investigation and verifica=-
tion by an experienced medical officer employing laboratory study, as approprlate,
may Indicate another diagnosis and may require that the notification be amended.,
For maximum sensitivity of the system for this disease, in which the goal is
cessation of all cases, it is better to encourage over-reporting than under-
reporting from the inception of the programme.

Training in the diagnosis of smallpox may need to be provided to personnel.
Provision of a pictorial manual or illustrative charts should be considered.

In some countries, smallpox (variola major) and alastrim (variola minor)
are separately reported and the latter is not considered to be "true" smallpox.
This is a serious error. Given a single case or even a small group of cases,
it is impossible for the most capable clinicians to differentiate these two
variants unless perhaps the disease is fulminating (e.g. haemorrhagic smallpox)
in which Instance variola major is immediately suspect. Even-with-a-geed-
laberatory,—differentiation—of-these two variants-is-diffIcdiIts From the
standpoint of eradication, the two variants must be regarded as one disease and
reported simply as "smallpox". '

2.1.3 Amount of data requested

Lengthy forms requesting detalled information are themselves a barrier to
reporting. The amount of information soliclited should be kept to an absolute
minimum consistent with "need to know". When there are large numbers of cases,
less detailed information is required than when there are comparatively few
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cases, each of whom represents a new potential focus and, essentially, a flaw

in the over-all programme. As a minimum, however, the basic information which fes%
should be obtained includes name, age, sex, residence, date of onset of é%seasej;,
and death (if applicable) and whether previously vaccinated or not.

2.1.4 Regularity of reports

Reports must be sent on a frequent, regular basis. When reports are not
received from a reporting site, prompt follow-up serves as a useful stimulus
to regular reporting in the future, and, further, demonstrates an interest on
the part of higher authority in receiving these reports. If no cases are
observed during a fixed time period, "negative or nil" reports noting this fact
should be sent. Receipt of reports, for example, from 60 of 100 reporting
centres does not mean the other 40 have had no cases. Acceptance of "no report"

as being the equivalent of "no cases" has permitted countless small outbreaks to
mature into full-fledged epidemics.

2.1.5 Supervision and motivation of reporting units

Frequent personal contact on the part of smallpox programme staff with
staff at the reporting sites will serve as a principal stimulus for reporting.
Provision should be made from the inception of the programme for supervisory
staff to vislit reporting sites on a regular basis to review smallpox experience,
reporting practices, the completeness of records, to review containment pro-
cedures which might be undertaken, and to discuss difficulties which may be
present, Those making such visits should be of similar professional status or
higher with relation to those with whom they will be in contact.

A response from central and/or intermediate health authorities which
indicates that dlsease reports are being used has a pronounced effect in stimu~
lating reporting. Field investigations with the initiation of containment
procedures represent the best stimulus. Inquiries regarding submitted data

and distribution of surveillance reports with compiled and interpreted data are
also of lmportance.

2.1.6 Transmission of data

2.1.6.1 Immediate reporting

For smallpox, telegraphic or telephonic notification of cases to provincial
or national authorities is a routine in most countries. Frequently, such
reports only Indlcate the geographic area, the number of cases and number of
deaths. The development of telegraphic or telephonic notification of cases is
to be encouraged from the inception of any programme. For the flrst year or
two, the number of cases and areas involved may preclude the initliation of
definitive investigation and containment measures with respect to each such
incident. However, experience to date indicates that in a well-conducted
programme with initial mass vaccination planned to extend over a three-year
period, cases diminish to minimal levels within two years. The decrease in
incidence 1s such that an increasingly greater proportion of cases and outbreaks
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should be subJject to immediate investigation and containment procedures and
all such cases intensively investigated during the third year. If immediate
reporting is promoted from the inception of the programme, it should be

operating effectively by the time the initial systematic vaccination effort
is nearing completion.

2.1.6.2 Weekly or bi-weekly reports

In additlon to the brief telegraphic report citing numbers of cases and
locale, provision should be made for weekly or bi-weekly reports of a "line
listing" type which set forth, as completely as possible, name, age, sex,
residence, date of onset and death (if applicable) and previous vaccination
gtatus of the individual cases. A sample form is shown in Annex I. By this
means, seasonal and geographical relatlonships can be defined; concentrations
of cases within particular age-groups or among males or females, for example,
may suggest Inadequate coverage among particular groups; the occurrence of

numbers of cases among recent vaccinees would suggest that vaccinator technique
or the vacclne was inadequate.

In the smaller countries, these "line listing" reports might most
efficiently be submitted directly to the national headquarters. In larger
endemic countries, the "line listings" might be submitted to an intermediate
health jurisdiction which could ensure that appropriate investigative or

control procedures had been undertaken before forwarding them promptly to the
national programme headquarters. )

2.1.6.3 Cross-notification

When Investigation reveals that the cases investigated had their origin
in another health jurlsdiction, or constitute a threat to another area because
of the movement of possibly Infected persons, it is important that the responsible
authorities in the affected health Jjurisdiction be notified. A mechanism for
such cross-notification should be developed within each country, which permits
prompt. notification and assures prompt action. The World Health Organization
should, as in the past, be notified promptly with respect to transmission of
smallpox between countries to facilitate intermational notification. Direct
communication between adjacent countries is also encouraged. The information
transmitted should be brief but complete enough to permit follow-up of the
episode and should include: name, age, sex and other personal identification;
locality(ies) involved; dates; pertinent information concerning nature of
exposure or threatened exposure.

3. The concurrent analysis and interpretation of reported data and investigations

3.1 Organizational relationships

The concurrent analysis and interpretation of reported data and field
investigations is a more sophisticated function and should generally be
carried out by a central unit competent to do this. In many, perhaps most
coﬁntries, reported cases of disease are presently directed to a statistical
unit, often physically and administratively separate from the operating disease
control or epidemiological unit. These units frequently are delayed weeks or
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months in compiling data and generally have no specific epidemiological
competency to interpret or to follow up promptly on the information obtained.
Since the initiation of appropriate action, whether field investigations or
epldemic control measures, is an integral part of the smallpox programme,
concurrent analysis and interpretation of reported data in the context of the
total programme is critical; thus, ideally and practically the unit concerned
with the statistical compilation of smallpox morbidity data must be an intrinsic
part of the smallpox eradication organization.

5.2 Recording data

At the level where analyses are to be undertaken on a continuing basis,
a great many different methods of recording the data may be useful. The use
of several technigues can be recommended.

3.2.1 A record of sites reporting by week

Site Week number No. of reports

123485 .. ... .52

A XX XXX x 52
B X X X b'd 26
c XXX X b d 45
D x b4 10
Total 33314 3 -

A simple check sheet to indicate which sites have reported and which have

not (to permit follow-up query) would be an easy approach to assess completeness
of reporting by site. )

He2e2 Numbers of cases by week by geographic area

A tabulation sheet used to record numbers of cases of a disease by week
for a single geographic area is shown in Annex II. Where posslble, cases
should be recorded by date of onset to provide a more accurate picture of the
current problem. A separate sheet normally would be used for each geographic
area (e.g. sector, medical district, etc.). Note that provision is made for
entering corrections and corrected weekly totals. A sheet such as this permits
rapld assessment of the smallpox problem by area by time period.

3.2.5 Spot or pin map to designate the geographic locale of cases

A wall-mounted "pin map” or simple "spot map", each case being represented
by a dot or pin, further helps to define geographic concentrations, Depending

on case incidence, a new map might be constructed each three months, six months
or perhaps 12 months,
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3.2.4 Other analyses

Although a number of different types of analysis are possible based on
the data obtained from the primary reporting site records (Annex I), particular
attention is directed toward analyses by (1) age and sex, and (2) vaccination
status, These analyses should be developed for the national programme as a
whole and, In most instances, for the separate geographic divisions of the
country and for specific outbreaks.

A simple outline for tabular analysis is shown in Annex III, Part IL.
Analysis of data in this manner should quickly reveal for an area an epidemic,
or for the country as a whole, the particular age-groups most affected and
_whether efforts need to be made to increase vaccination coverage in children or
adult women, for example; whether many cases are occurring among previously

vaccinated persons, suggesting the possibility of impotent vaccine or poor
vacclnation technique, etc.

3.3 Reporting of data to WHO

To facllitate regional and global co-ordination of the smallpox eradica-
tion programme, WHO requests a report each month from each of the endemilc
countries {Annex III). The information requested has purposefully been kept
to . a minimum consistent with the needs of international co~ordination. Two
coples of this report should be sent two weeks following the close of the
reporting period to the Regional WHO Office, who will forward immediately one
copy of this report to headquarters. (See also Annex at the end of the Manual.)

4, Corrective action based on reports and analyses

Concurrent reporting and analysis of data is a meaningless exerclse unless
definitive action 1s initiated as a result of information obtained. Field
investigations of outbreaks or sporadic cases, especially after mass vaccination
campaigns, are important to ascertaln the cause for such outbreaks or cases:
e.g. Were nomads responsible? Was there some significant segment of the
population which was inadequately vaccinated, e.g. field workers, adult women,
etc.? Was the vaccine potent? Determination of the epidemiologlical factors

concerned may serve to alter procedures and approaches to be employed in the
continuing mass campaign.

In addition, prompt control of outbreaks through mass vaccination, even
prior to coverage by the systematic, planned mass campalgn in an area, will
serve to reduce the over-sll reservoir of circulating virus and will facilitate
the achievement of eradication.

The extent and type of action indicated 1s, of course, dictated by the
level of prevalence of the disease, factors relating to the spread of the
disease, the practicabillity of initiating control procedures, relative priorities
in workload, etc. It is difficult, however, to conceive of an effective
survelllance programme in which no definitive actions resulted in consequence
of disease reporting and data analysis. As a general rule, the more activity
generated, the more responsive will be the primary reporting sources, the more
adequate and meaningful the data, and the more effective the programme as a
whole. (See also Part 8, Procedures in control of an outbreak.)
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5. Distribution of data and interpretive material as surveillance summaries
to all concerned with dlsease control activities

5.1 General principles

This area is the most frequently overlooked component of the surveillance
complex. Yet this component of surveillance, well conducted, can be the
single most important action in motivating disease reporting, educating those
concerned with disease preventlon, and stimulating disease investigation and
control. The surveillance summaries, if they are to be effective, must include
narrative which serves to dissect and interpret the meaning of the statistical
tables normally included. Nothing is quite so meaningless or of so little
educative value as a series of statistical tables without interpretation or
discussion. Few receiving such reports will have a sufficiently comprehensive

knowledge of the programme and the disease to draw reasonable conclusions from
the "raw data" presented.

Suppression of data is to be deplored. On the basis of past experience
it can be sald that a report which provides an up-to~date, accurate and complete
presentation of the facts of an outbreak or disease problem and a description
of the control procedures set in motion almost invariably has the effect of
reducing public anxiety (if this be a problem). By demonstrating to all con-
cerned that the health jurisdiction in question is well-informed of the problem,

the prestige of the health authority and confidence in it is almost inevitably
heightened.

5.2 Preparation of surveillance summaries

The importance of disseminating reports on a regular basis to reporting
sites and to others concerned with disease control has been commented upon.
Initially, such reports might be prepared on a guarterly basis and, if felt
desirable, Increased in frequency to perhaps a monthly or, in special circum~.
stances, to a weekly bgsis, With some surveillance programmes, reports are

scheduled at regular intervals but issued more frequently during epidemic
periods,

Various formats might be employed for the report and various types of
information included. Routinely, it would seem well to include an over-all
summary of the disease situatlion, a discussion and interpretation of various
salient epidemiological characteristics, reports of outbreak investigations
and basic tables of current data showing cases by week and geographical seg-
ment., Progress notes and reports regarding the vaccination campaign should

be included as well as a discussion of plans or policies with respect to the
programme itself.

6. Intensity of survelllance and field investigations

In countries with a high endemic occurrence of disease, field investiga-
tion activities may focus on comparatively few of the many outbreaks. As
systematic vaccination programmes progress, the importance of small outbreaks
and individual cases becomes increasingly important. As the numbers of cases
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diminish, the field investigations and control procedures should be instigated
for an increasing proportion and, ultimately, for all cases, to ascertain
possible weaknesses 1ln the vaccination programme and to institute containment
measures. Laboratory assessment of cases becomes of increasing importance.
When mass programmes have covered the entire country or in countries or areas
where smallpox is now almost completely absent, each case becomes an "emergency".

Telegraphic or telephonic reporting, prompt investigation including laboratory
study, and containment measures are called for.

For field investigation, forms such as shown in Annex IV and V may be
ugeful in the systematic collection of data to permit a definitive diagnosis to
be made. The form shown as Annex IV includes a great deal more clinical informa-
tion. It 1s designed to assist the investigator in collecting necessary
clinical data to make a differential diagnosis., The second form (Annex V)
focuses on major items of epldemiological significance.

T, A schematic outline for the development of a smallpox surveillance scheme

In the development of a smallpox surveillance programme, several stages in
the type of actlvity can be visualized as the incidence of smallpox declines.

These phases, really parts of a continuum, might be defined for purposes of
discussion as follows: .

PHASE I Endemic areas with a sustalned or frequent high incidence of
. smallpox. This would include all countries with a rate of perhaps
.0 case or more per 100 OO0 population per year; and, for less
populous countries, those with more than 100 cases.

PHASE II Countries with a lower incidence of smallpox.

PHASE III Non~endemic areas.

A summary of activities and duties appropriate to these phases in the
-eradication programme is Indicated in the following:
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PHASE I

PHASE II

PHASE IIIX

Reporting

Field
investigation

Control
procedures

Laboratory
study of cases

Emphasls on principal
medical units to
obtaln regular
reports. Progressive
extension to include
all medical and para-
medical units.

Investigation of a
sample of the out-
breaks to define
general character-
istlcs; investigation
of large outbreaks or
outbreaks occurring in
previously smallpox-
free areas.

Special units or
general health services
to undertake epidemic
control.

Only in special
circumstances, usually
for research purposes.

Extension of surveill-
ance network to ensure
that detection sites
exist in all parts of
country and that
reports are regularly
submltted.

All outbreaks promptly
investigated by
competent epidemio-
logical authority.
Cases promptly investi-
gated by national or
intermediate health
jurisdictions, Case
investigation forms sub
mitted for every case.

Prompt control pro-
cedures for each case
and outbreak by central
or intermediate health
authority.

Specimens to be
obtained from each
isolated case and
representative

samples from outbreaks.

As in Phase I1.

Fach case an
"emergency". All
cases promptly and
routinely invest-
igated by com-
petent epidemio-~
logical authority.

Prompt control
procedures with
central authority
participation,
Identification,
vaccination and,
1f necessary,
isolation of all
contacts.

Every case to
receive laboratory
study.

8.

Procedures in control of an outbreak

The basic principles in containment of smallpox are (1) to isolate the

source of infection and (2) to provide a barrier of immunes to prevent the
infeetion spreading further. '

Although the usual containment procedures are not themselves particularly
complex, the fact that they need to be initiated promptly and more or less

similtaneously requires organization and clear, firm direction.

The extent
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and complexity of the procedures negessariiiy;ill vary depending on the
circumstances. For an outbreak in an otherwise smallpox-free area, far
more Iintensive tracing of contacts, more rigid isolation and quarantine
procedures, more extensive vaccination, etc. are called for since the
objective is to terminate transmission completely and as quickly as possible,
Containment procedures with respect to outbreaks in endemic areas have, as
an obJjective, the maximum possible suppression of transmission of infection
within reasonable limits of expenditure of time and personnel. Although

the same principles apply in both instances, the comparative thoroughness and
Intensity required may be quite different.

Whatever the forces that may be brought to bear, the most important
component is a knowledgeable person with broad administrative powers who can
co~ordinate the activities of different groups concerned in the containment
operation and who can ensure that each of the requisite courses of action is
teing properly followed. As described in the previous sections, direction of
this activity in the later stages will normally be provided by an epidemio-

logical team and, in the early stages, by the "fire fighting" teams and general
health services personnel.

Containment procedures may be divided arbitrarily into several components:

(a) confirmation of the diagnosis of smallpox;

A
f@iés tracing of the source of infection and assessment of the extent
.of the problem;

{

b —

| (e) identification, vaccination and surveillance or isolation of
i contacts;

\ (d) vaccination of medical care personnel and all or part of the
community involved;

e) isolation of cases and suspects;

(£) disinfection.

Two siltuations are discussed: containmeni rracedures In an area which
1s smallpox-free and containment procedures in an endemic area.

8.1 Containment procedures in a previously smallpox-free area

8.1.1 Confirmaticn of the diagnosis of smallpox

Reported suspect cases in this stage of an eradicaiion programme should
be examined promptly by a knowledgeable medical officer. 1If there is any
suspiclion that the case might be smallpox, laboratory confirmation should be
sought immediately. An adequate gquantity of material should be collected
and promptly despatched to a diasgnostic laboratory {see Section II, Smallpox -
Clinical and Laboratory Diagnosis). Under optimal circumstances and with &= sovtanl e
osomprex equipment, diagnosis may bé reasonably established within a few
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hours after recelpt of specimens. Under most circumstances, at least three

to 14 days will elapse between despatch of specimens and completion of initial
laeboratory procedures. If there is question with respect to the diagnosis,
the case should be considered as smallpox and basic containment procedures
immediately set in motion until laboratory or definite epidemiological evidence
is forthcoming. The extent of the procedures instituted will depend upon the
relative certainty of diagnosis as well as other considerations with respect to
the area e.g. 1lts accessibility, the nature of the people, the potential of
spread of infection, etc. In all circumstances, however, it will be preferable
to err on the side of doing too much, rather than too little, As a minimum,
provision should be made for proper isolation of the patient, determination of
the possible source of infection (which may uncover other cases and so confirm

the diagnosis), vacecination and surveillance of contacts and vaccination of
medical care staff.

8.1.2 Tracing of the source of infection and assessment of the extent of

the problem

Since the patient must have acquired the infection from someone approxi-
mately 12 to 14 days before onset and since subclinical smallpox is virtually
unknown, the patient should be carefully questioned with respect to infected
contacts during this prior period. Since memory is sometimes faulty, the
patient's activities, as he recalls them, for the preceding seven to 17 days
might profitably be scrutinized. Transmission commonly occurs under clrcum-
stances of close personal contact atcggme, Qﬂ%R%ﬁ?l’ party, etc. and much
less frequently in a public té§32§2$%a£ien§;fcrféxample. Deaths in contacts
regardless of the ostensible cause, which'%ave occurred during the preceding four
weeks, should be investigated with particular care. Deaths ascribed to
varicella, acute leukaemia or a haemorrhagic disease are especially suspect.
Questioning of contacts may reveal additional cases of smallpox still in the
scabbing phase or secondary cases at the same stage as the patient.

Since smallpox introduced into a non-endemic area is often not recognized
as such until the third or fourth generation of cases, all hospitals and other
medical care sites should be alerted and cases of supposed varicella, herpes,
haemorrhagic illnesses and undlagnosed skin disorders (especially those with
systemic symptoms) should be screened. Additional cases may quickly come to
attention,. Individuals providing medical care should be alerted to the
existence of smallpox and asked to report suspect cases promptly. A meeting
should be arranged as early as possible with those concerned with health
services personnel to discuss smallpox diagnosis and containment procedures.

8.1.3 Identification, vaccination and surveillance or isolation of contacts

Those who have been in contact with the patient from a period of 24 to
48 hours before the development of rash should be vaccinated promptly and
placed under surveillance or isolated. As a practical matter, contacts are
usually defined as those who have been in close proximity to the patient
during the period noted and would include, in addition to family, those in
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actual face-to-face contact with the patlent at home or at work, Identification
and vacecination of others who may have been on the same train, in the market,
etc., 1s not administratively feasible. Although cases may result from such
contact, most cases result from closer exposure. .

Contacts, as described, should be observed dalily between the tenth and
sixteenth day after exposure, Presence of fever is sufficient cause to
isolate them until it 1is determined whether the fever represents the prodromal
phase of smallpox or an incidental illness. Where survelllance of contacts
has not proved practicable, health authorities have, in some instances, placed
such contacts in special isolation facilities, for example, in a compound or a
speclally converted public building.

8.1.4 Vacclnation of medical personnel and all or part of the community
involved

Transmission of smallpox within hospitals is a common phenomenon.
Vaccination of the entire staff of the hospitals in the area (including laundry
workers) should be undertaken promptly. Consideration should also be given to
vaccinating the patient population in the instance of an outbreak involving
numbers of cases. Too frequently, smallpox patients, especially in the early
stages of illness or wlth severe atyplcal disease, are erroneously diagnosed and
admitted to open wards with consequent transmission of disease to others in the
environment. For certain patients (see Section III, Technical Considerations),
vaccination may represent a particular risk. Medical judgement will be required

to weigh the risk of complicatlions as opposed to the risk of contracting the
disgease,

Where patients come from densely crowded areas and identification and
control of contacts 1s difficult, area-wide vaccination should be considered,
This might involve, in a city, vaccination of all within an area of perhaps
100 to 200 metres from the patlent's residence, all within a segment of the
city (e.g. a slum area), or a total village. Such vaccination can be carried
out rapidly 1f detalled vaccination records are not used. To ensure as complete
a coverage as possible, an indelible dye, a 15 per cent. silver nitrate solution,
gentlan violet, etc. may be used to stain the finger of the vaccinee. With
appropriate legal authority, compulsory vaccination may be enforced for all
inhabitants considered by the health authority to be "at risk", This might
include all persons within the mass vaccination area described.

In countries bordering endemic regions, health authorities may wish to
exploit the occurrence of a case or outbreak to undertake an immediate, mass

community~wide vaccination in order to increase the over-all immnity level.

8.1.5 Isolation of cases and suspects

Isolation of cases until all scabs have separated is of fundamental
importance. Unfortunately, many of the smallpox or fever hospitals, ward or
buildings in use in many developlng countries are of such disreputable character
that many cases are hidden because of the fear that death is more certain in the
isolation facility than at home with no care at all. As an intrinsic part of
the smallpox programme, isolation facilities, however simple, should be provided,
in which the individual may be fed and cared f:r. At the simplest level, this
facility may be no more than a clean, well-/entilated hut or other building
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removed from immediate proximity of other buildings (for ease of control of
the situation) with provision made for a well-vaccinated person or one who

previously has experienced smallpox to provide food and to care for the
patient. :

During an outbreak provision should be made to refer all suspect cases
to a central point where they may be examined and screened by the physicians
most capable with respect to the differential diagnosis oi smallpox. Cases
in doubt should be vaccinated and isoclated in a special racility, hospital
ward, etc. separate from that housing definite cases. Suspect cases should
be transferred tc the smallpox ward when the diagnosis becomes certain.

The number of persons coming in contact with the isolated patients and
suspects should be kept to the absolute minimum and all should, of course, be
well vaccinated. Special barricades may be required to prevent visitors from
approaching or, conversely, a delirious patient from leaving.

Special garments and washing facilities should be provided and used by
those attending the isolated patients or staff.

8.1.6 Disinfection

The question of optimum disinfection procedures with respect to smallpox
has not been adequately investigated. Virus in scabs or in thick pustular
material is protected from disinfecting agents and thus is less susceptible
to destruction than virus deposited only as a thin film. Additionally,
smallpox virus is quite stable and thus studies of other viral or bacterial
agents may not be applicable. Practices which have developed with respect
to disinfection for smallpox are basically empiric, These practices, although
more rigid than necessary, have been found effective,

All objects which have been in contact with the patient and the suspects
will, of course, require disinfection. Autoclaving is optimal; thorough
boiling is acceptable. Particular care should be taken with respect to
laundry. Surprising numbers of cases have occurred among inadequately pro-
tected laundry workers handling linen in the conventional fashion.

l N
Dixon™ summarizes various disinfection practices as follows:

Rooms:

Method A - vacuum, burn the dust, wash floors with soap and water,
expose to air and sunlight for 48 hours. Steam-disinfect bedding,
curtains, and other removable fabrics.

Method B - remove fabrics for steam disinfection, etc., followed by
formalin disinfection.

Hospital wards:

Vacuum, wash down walls, disinfect with formalin, expose to air and
sunlight for 48 hours, reoccupy. Repainting has a valuable
psychological effect on further occupants.
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Ambulances:

Spray. Use (a) a Spray consisting of 2 1/2 1b carbolic soap, 1 1/2 1b
white ¢yllin and 2 1/2 gal of water, or (b) formalin solution, using

2 oz of formalin to 1 gal of water. The ambulance is left sealed for
one hour then opened up.

~ Bedding:

(a) If stained, soak in cold water, steam disinfect.
(b) Soak in five per cent. lysol 24 hours, launder.
Blanketss . -

Steam disinfect.

Leather objects and books:

Expose to formalin vapour for six hours. Penetration will not occur
in closed books, but if these have not been used by the patient, the
danger would appear to be negligible. If in doubt, expose to alr and
sunlight for 48 hours.,

Toys: -

Boil or'&ashrwith antisepfic solution,>or expose fo formalin vapour.
letters:

(a) 1Iron separate pages, both sides.

(p)* Expose loose pages and envelope to formalin vapour for three hours,
then seal. - '

Radio sets, television sets, cameras, clocks, etc:

Vacuum, wipe surfaces with antiseptic solution, expose to air and
sunlight for 48 hours.

Formaldehyde disinfectlion, which is noted above, is described in greater

detail by Dixonl as follows:

Formaldehyde c¢an be liberated by heating or spraying commercial
formalin, 40 per cent. solution of formaldehyde in water, containing
10 per cent. methanol. When fumigation is done by spraving cold formalin
in an equal volume of alcohol, industrial spirit must be added to prevent
polymerization. The temperature increases disinfection. A temperature

of not less than 18°C (649F) is recommended. The rate of killing increases'
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with the rise in humidity, reaching a maximum of relative humidity
80-90 per cent. Formaldehyde, like any other gas, penetrates only
slowly into the air spaces of porous materials such as fabrics,
mattresses, plllows, or between piles of paper. Slow penetration
makes 1t impossible to disinfect the interior of folded blankets,
unless special precautions are taken, The presence of thin layers
of dried organic material, such as pus, blood or sputum, so hinders
penetration as to increase tenfold the time required.

For most purposes the gas is best generated by boiling a mixture
of commercial formalin with that amount of water necessary to ensure
adequate humidity. In small rooms this can be done by heating the
solution in a vessel of the electric kettle type. When this cannot
be done, solid potassium permanganate can be added to 4O per cent.
formalin. This oxlidizes some of the latter, generating sufficient
heat to cause violent boiling and evaporation of the bulk of the
solution. Formalin has the advantage of disinfecting small objects,
particularly those of leather, which cannot be heated,

When formalin is used in rooms, both potassium permanganate and
bleaching powder should be looked for and removed, as these substances
may react with the vapour and can cause an outbreak of fire. Only
one room at a time should be sprayed, two operators always being present.
Breathing apparatus is required for the operators, and the limited
endurance under these conditlons, using breathing apparatus and moving
furniture and operating pumps, was found in one situation to be about
three hours. Spraying is done with half-gallon hand sprays, but in
hospital wards machine sprayers can be used. Operators are protected
by heavy rubber gloves, boots and rubber aprons. The one-in-eight
dilution of formalin, 40 per cent. in hot water, is first used, the
purpose beling to soak all the surfaces with liquid, to raise the moisture
content of the air to as near saturation point as possible. One pound
of potassium permanganate is put in a four-gallon pail, which is put
Inside another containing water. One pint of 40 per cent. formaldehyde
is then tipped into the permanganate and gas and steam are evolved and,
as the vapours may be explosive, the mixture is sprayed with water if the
reaction becomes too violent, It also prevents boiling over, and keeps
the mumidity of the air at a high level., One pint of formalin is used
for every thousand cubic feet. The room is closed, sealed as far as
practicable and left for six hours. All windows are then opened. It
is left for 24 hours and any free liquilid mopped up, but a perlod of some
days may be necessary before the house is fit for comfortable habitation.

8.2 Containment procedures in highly endemic areas

As noted previously, the principal objective of containment in endemic
areas is to suppress transmission to the maximum extent possible within
reasonable limits of expenditure of time and personnel, The intensity of
containment efforts may be expected to vary widely depending on the degree of
endemicity and avallability of resources. Described below are the minimum
measures which should be taken. Maximum efforts would be represented by
the steps outlined in the previous section.
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Confirmation of the diagnosis on clinfcal grounds only should be quite
adequate. Tracing of infection sources may,—in-some—ins%anees} be useful
in defining the general area where the disease is endemic and so permit the
Institution of containment measures over an appropriate area. Household
contacts of the patients should be vaccinated,followed by an area-wide rapid
vaccination effort which places emphasis to the maximum extent possible on
reaching previously unvaccinated persons. Several hundred to several
thousand persons should normally be vaccinated in a brief intensive effort.
Isolation of patients should be encouraged to the maximum extent possible
to prevent further dissemination of the infection.

REFERENCE

1. ©Dixon, C. W. (1962) Smallpox, London, J. & A. Churchill Ltd., pp. 391-397
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SAMPIE FORM
'REPORT TO NATIONAL SMALLPOX AUTHORITY

Ed

(day and month) (year)

*
WEEKLY REPORT OF SMALLPOX CASES

ANNEX I

Reporting Unit:

(Name)

(Medical District)

[:] Check this box if there were no cases this week.

: Town or Province Date of Vaccination before Dead
Case
N Name village or Age } Sex onset exposure
o- (Residence) | District | Day Month | Yes No ? Yes | No
Corrections or additions to previous reports
Comments regarding source of infection
Reporting Officer Title Date

* See instructions on reverse side.




Made by:

Transmittal:

Deadline for
transmitting
reports

Forms:

Corrections
or additions
to previous
reports:

How reports
are used:
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Annex I

EXAMPLE OF INSTRUCTIONS FOCR
WEEKLY REPORTING OF SMALLPOX CASES

Designated reporting centres.

The notification form should be sent every week to the
senior medical officer in your district for transmittal to:

Chief, National Smallpox Eradication Programme,
(Address)

The weekly notification form must be sent as soon after
the close of the reporting week (Saturday) as possible
and not later than Tuesday of the following week., The
weekly report must be transmitted even if there were no
cases reported during the preceding week.

Ten cases of smallpox may be listed on each weekly
surveillance form. If there are more than 10 cases,

use a second form. All requested information is to be
shown on the form for each case. If all the information
is not available, at the time of notification, fill in
whatever information is available.

If additional information becomes available regarding
cases previously reported or if previous reports should
be corrected (for example, a case originally thought to
be smallpox is subsequently found to represent varicella),
please note this under the section "Corrections or
additions to previous reports".

The weekly surveillance reports are consolidated each
week at the Ministry of Health for analysis. These data
are most important for the determination of current
trends in the incidence of smallpox and for the detection
and control of smallpox outbreaks.



VII-®3/28

ANNEX II
SAMPIE TABULATION SHEET
CASES
Province or District
Weeks ending Weeks ending
Saturday Correc~ | Correct| Cumila~- Saturday Correc-| Correct| Cumula~
1966 Weekly tione weekly tive 1957 Weekly tions weekly ;tive
1{Jdan 8 4 4 4 1{Jan 7
2 15 1 +3 L g 8 2 14
-3 22 0 0 ¥ 8 3 21
4 29 6 -3 3 XY 11 4 28
5 |Feb 5 8 8 ¥# 19 5 | reb &
6 12 10 +2 12 2 41 6 11
7 19 5 5 ¥ 46 7 18
8 26 8 25
9 Mar 5§ QlMar 4
10+ 12 10 11
11 19 11 18
12 26 12 25
13 |Apr 2 13 [ Apr 1
14 9 14 8
15 16 15 15
16 23 16 22
17 30 17 29
i8 [May 7 18 May ©
19 14 19 13
20 21 20 20
21 28 21 27
22 {Jun & 2 [Jun 3
23 11 23 10
24 18 24 17
25 25 25 24
26 |July 2 20 jJuly 1
27 9 7 8
28 16 28 15
29 23 29 22
30 30 30 29
31 fAug 6 31 Aug 5
32 13 32 12
33 20 33 19
3k 27 34 - 26
35 | Sept 3 35| Sept 2
36 10 } 36 9
37 17 37 16
38 24 38 23
39 [ Oct 1 39 30
40 8 Lol 0ct 7
51 15 41 14
42 a2 42 21
43 29 43 28
44 I Nov 5 4 TNov B
45 12 45 1
46 19 46 18.
47 26 47 25
I8 | Dec . 3 48 [ Des 2
49 10 49 9
50 17 50 16
51 24 3 51 23
52 31 52 30
Total Total
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ANNEX IIX

NATIONAL MONTHLY SMAILPOX MORBIDITY REPORT*
(for submission to WHO)

Country
Month

I. | . l Check this box if there were no smallpox cases during this reporting period

II. SMALLPOX CASES BY AGE AND SEX, AND VACCINATION STATUS

No. vaccinated before

Age Number of cases exposure

Group

Male Female | Unknown | Total Vac. |Not vac. |Unknown

<1

14

5-14

15+

Unknown

TOTAL

III. GEOGRAPHIC DISTRIBUTION OF SMALLPOX CASES

District or No. of

FProvince Division cases

IV, CORRECTIONS TO PREVIOUS REPORTS (additions or deletions)

- .
To be sent 15 days after close of reporti'z period whether or not information
is complete.




VII-26 k

INSTRUCTIONS FOR

NATIONAL MONTHLY SMALLPOX MORBIDITY REPORT

Amnex IIT

1. Made by:

2. Transmittal:
3. Completeness
of data:

4, Corrections
to previous
reportst

5. How reports

are used:

Smallpox eradication programme director in each country.

The monthly smallpox morbidity report should be transmitted

in two copies by mail by the fifteenth day of the succeeding
month to WHO Regional Office.

It is appreciated that at the beglnning of the programme
some of the data requested will not be available. 13
is requested that data which are avallable be sent on a

regular basis and that every effort be made to obtain the
data noted for future reports.

Both additions and deletions of cases should be noted.

These reports will be consolidated both on a regional and
an international basis and will be included in a regular

publication of information pertaining to the eradication

programme which will be distributed to all countries.
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ANNIX IV

SAMPLE FFORM

Country
Province NATIONAL SMALLPOX SURVEILLANCE CASE RECORD - CLINICAL
- Date case
% notifieds
. H{ame Father's name Age Sex Tribe
L]
.
@}
1%} -
] Address Viliage or city County, District
jo
Date rer-ort-1 Hospitalizeds ({(Name and location)
‘ i o ‘ Yes
Hrief clinicél"fiescrhi’t‘fon (symploms and slgns; maximum temoeral.res,., ata. )
i - | . - . \
N - k,//"l </ - i R - N L )\_, //_—\\/
- —
1}
g’j Date of onsci of fever: | bate of onse. ot raso:
a Distribution of rash (in order o appearance):
o
° Sketch :dist—ibution on reverse side,
S Predominant skin lesions at height of eruption were: j it lesions oceur in
i (Check one rrx on each line) | successive crops?
o
. - - v 4 T ar
Vesicular i1 Pustular l E Haemorrhagic l | Yes | . No
Superficial | beep~seated || Outaome of nase:
— —
7 e R At S=ron =t et L S g f Recovered [ | Died
All at same Ir different ' | still sick
stage stages ' . .
g D sree Date of death
Earliest vaccination date T Most recent vaccination date
. Has patient ever had:
% 3 ’ r . -
[ Smallpox? I No D Yes, Year Are there residus: pock mark scars? Yes ' _| No
[4p] B ]
o] Chickenpox? D No D Yes, Year Are there residual pock mark scars? {__\ Yes ' | No
8kin allergy or chronic skin disease? (Specify)
e & Was patient recently exposed to: (If yes, give dates, piace, and to whom exposed)
=
O B \
== a case of smallpox?
% g a case of chickenpox?
© Iy a recently vaccinated person?
jo]
Date Test . _ _
Specimen . - Hesults Laroratory
1%} collected | performed
bt Vesicle fluid or ous
= wn
£+ Crusts
Qu 3 R
& %) Other (Speclify)
<t Date of vacclination following present illness Hesult:
= R — . . A .
~ Frimary { ! Majlor | I Zquivoca’
Investigator's name Title

APPRAISAL

Date(s) of investigation

Investigator's impression o case:
Smallpox r_] Diagnostic proc.- ™ D

Not smallpox D
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Annex IV

SKETCH DISTRIBUTION OF RASH:

WHO 70627

d)
oé

lpox dlzgm Classical smallovox 1s a discase normally distinguished by

re svsnemic signs and symptoms and an extensive pustular eruption. Previous

vaccinatlion wmay modify the severlity of the clinical and eruptive features of
the dlsease.

Pretiromess Typically, the onset of lalloox is marked with severe headache, back-
acr.~, malalise snd chills, The tempcr vture may reach -O——LO °F (29,2 - 40,5%C),
cination may modify the severity of sipgns and symptoms,

Howuever previous wvacoe

s +
Ervthon Jusually follows bhe prodrome by two to.four.daysS..

Eructions The lesions characteristlically progress from macules to pustules,
usu~lly reaching th fullnbiown stage by the sixth day of rash. The eruption
begins on the faze, neck, upper chest, arms and hands, and is typically most
severe in these sxpesed areas, The lesions, when fully developed, ore yelliow,
spl . t-pea sized, firm, decep~seated, umbilicated, and surrounded by a faint red
bor-er, When the lesions are accidently ruptured, pus exudes but they do not
comnletely collapse (i.e. they are multilocular). The lesions are all in the
sams stage of develcpment, not in successive stages, nor are they surrounded by
viide areola, as in chickenpox.

dstory: Ceritain other eruptive disorders may be mistaken for smallpox. The
comnonest is chilckenpox. In addition to chickenpox, syphilis, herpes and

disreminated vacecinia should be considered.

Labrratory tests: The virus may be demonstrated in smears or lIsolated from
vezicle {or nustule) Fluid or from crusts.

<

(,,)Né\ chast v\_vyg SS\)_ N R ?Q'\)U/\\‘

Following recovery, if the patient is vaccinated, a primary or "major"
reaction would »rovide very strong evidence against a dliagnosis of smallpox.,
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SAMPLE FORM

IDENTIFICATION DATA

Country

Province

Date case
notifieds

NATIONAL SMALLPOX SURVEIIILANCE CAS:

je3nlal

FATANY)

ANNEX V

ORD - EPIDEMIOLOGICAL

Name

Father's name

Address

Village or city

Source of case finding:

[:] Notification

[ ] other

i Investigation cf other

cace

Occupation

Heligien

HISTORY AND PRESENT ILINESS

Date of onset
of rash:

Hospitailzed: |

Yes

[:] No

! ! Never

Outcome of case:

Vaccination history:

vaccinated [:] Unknown

t:] Vaccinated

if ever vaccinated

Year of most recenl vooolnabtion {(Glve date if
vaccinated two weeks rrior to onset of rash)

[] Primary vaccinatlon ori ] Hevaccination

Recovered

Sti11l sick Scar present: [:] Yes [:3 No

Died

(Date)
Known contact with smallpox case 7 to 17 days prior to illness:
. « Date of Place of contact
Contact's name Age | Sex| Same household poop .
contact Village or town | Province

1. _[_—] Yes D No
2. [:] Yes [:] No
3. [:] Yes [:] No
4, [:] Yes [:] No

Travel outside village from three weeks prior to

illness until time of investigation

Dates

Points of travel

Means of transportation

Places of lodging

IAB

Specimens collected: [:] No [:] Yes - Date collected

Results

APPRAISAL

Investigator's impression of case:

[:] Smallpox

[:] Not smallpox

E:} Yes

[:] Uncertain

Did you vacclnate contacts?

[:} No

Number

Investigator's name:

Titles

Date of lnvestigation:

Signature:

Date form completed:






