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FOREWORD

The organization of this manual is based on the seven areas of
action described in the Plan of Action for Global Eradication of
Poliomyelitis by the year 2000.

The World Health Assembly emphasized in its resolution that
eradication efforts should be pursued in ways which strengthen the
Expanded Programme on Immunization (EPI). This manual will
guide programme managers and other health staff in their efforts to
accelerate EPJ activities and achieve the goal of polio eradication.
The manual emphasizes activities related to surveillance so that
epidemiologically useful information about cases and outhreaks can
be used to guide and refine eradication strategies.

Much of the information contained in this manual was obtained
directly from technical papers previously prepared by WHO. In
addition, several textbooks and a number of other publications were
used.

In 1985, the American Region embarked on a Regional Polio
Eradication Programme. Considerable experience has been gained
since then, which has been of great assistance in the preparation of
this manual. This manual has liberally used the documents prepared
by the American Regional Office, in particular the PAHO “Polio
Eradication Field Guide” and reports from the PAHO Technical
Advisory Group.
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INTRODUCTION

1.1
THE POLIO ERADICATION INITIATIVE

In May 1988 the World Health Assembly committed WHQO to the
global eradication of poliomyelitis by the year 2000 (resolution WHA
41.28). The Assembly emphasized that eradication efforts should be
pursued in ways which strengthen the development of the Expanded
Programme on Immunization (EPI), fostering its contribution, in
turn, to the development of primary health care. '

The Assembly had as background the “Declaration of Talloires,”
which also cited this polio eradication goal. The Declaration was
issued by the Task Force for Child Survival (comprised of WHO,
UNICEF, the World Bank, UNDP, and the Rockefeller Foundation)
following a meeting in March 1988 in Talloires, France atiended by
world leaders in the area of health and development.

The experience that has been gained in the region of the Americas,
which began its drive toward hemispheric eradication of circulating
wild poliovirus in 1985, has also been used in developing the global
polio eradication initiative.

The progress of the EPI has provided optimism that poliomyelitis
can be eradicated during the next decade. In 1988, immunization
coverage rates for a third dose of OPV and/or DPT vaccines in-
developing countries were surpassing 60%. In response to the EPI
goal for providing immunization for all children of the world by 1990
(also termed Universal Child Immumnization by 1990 or “UCT- 1990™),
national and international efforts are being intensified to bring these
levels to 80% or more for all EPI antigens. Achieving and sustaining
this level of immunization coverage is a prerequisite for the global
eradication of poliomyelitis.

The polio eradication initiative is not a separate country pro-
gramme. Rather, it aims for global eradication of poliomyelitis by
the year 2000 through a strengthened EPL The broad objectives of
this initiative are:

* no case of clinical poliomyelitis associated with wild poliovirus;

* po wild poliovirus identified worldwide through sampling of
communities and the environment.




FIGURE 1.1
POLIO IMMUNIZATION COVERAGE IN INFANTS, BY WHO REGION, DECEMBER 1988
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To reach the goal of global eradication of polio by the year 2000,
action is required in seven major areas:

* Immunization Coverage

» Surveillance

= Vaccine Quality Control and Laboratory Services
+ Training

» Social Mobilization

* Rehabilitation

» Research and Development
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1.2
THIS MANUAL

The manual is primarily written for EPI managers who will be
responsible for planning, implementing and evaluating activities
related to the polio eradication initiative. The manager will need to
make decisions on where to focus the activities of his programme
and be able to interpret how the polio eradication initiative relates to
the Expanded Programme on Immunization.

The purposes are:
¢ To describe the polio eradication initiative.

» To describe how the polio eradication initiative relates to the
overall EPL

* To describe the process necessary to determine where the
programme is in terms of development towards polio eradication.

* To describe the activities on which a programme should focus,
depending on the development of the programme.

¢ To describe the implementation and evaluation of the major
activities.
* To suggest how the WHO, UNICEF, other international and

governmental agencies and non-governmental organizations can
assist the programme manager with polio eradication activities.

The manual includes a list of reference literature.

The manual should also be helpful to field personnel and consult-
ants who are involved in polio eradication activities.




2.
POLIOMYELITIS

2.1
THE POLIOVIRUS

2.2
OCCURRENCE

23
TRANSMISSION

2.4
RESERVOIR

2.5
INCUBATION PERIOD

The poliovirus is an enterovirus and exists in three antigenic
types: 1, 2, and 3. All types can cause paralysis. Type 1 most com-
monly causes paralysis, type 2 less frequently and type 3 uncom-
monly. Most epidemics are due to type 1.

Poliomyelitis occurs worldwide. It is seasonal, being more com-
mon in summer and early autumn in ternperate climates. In tropical
climates it is more common in the raimy season. In developing
countries with low immunization coverage, poliomyelitis produces a
significant amount of illness, death and disability. Where poliomyeli-
tis is common, 3 to 10 of every 1000 young children will develop
paralytic disease. During 1985, 29 890 cases of poliomyelitis were
reported worldwide to WHO. On the basis of the reported immuni-
zation coverage it can be estimated that at least 300 000 cases oc-
curred In the same year. Lameness surveys of school-age children
have also shown that official reporting in developing countries
usually identifies less than 10% of the actual number of paralytic,
cases.

The major route of transmission is faecal-oral. During epidemics,
pharyngeal spread may also contfribute to the transmission.

Man is the only reservoir, and spread is from person to person.
Given the large number of inapparent infections it is difficult to find
the source of a case.

The incubation period is usually 7 to 14 days, with a range of 3 to
35 days between ingestion of the virus and onset of the first symp-
toms.




FIGURE 2.1
REPORTED CASES OF POLIOMYELITIS
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2.6
COMMUNICABILITY
Cases are probably most infectious during the first few days ‘
before and after the onset of symptorns.
2.7

SUSCEPTIBILITY AND IMMUNITY

All persons are susceptible to poliomyelitis. Epidemiologic
evidence shows that infants born to mothers with antibodies are
naturally protected against paralytic disease for a few weeks.

Immunity is obtained from infection with the wild virus (including
inapparent and mild infections) and from imrnunization. Immunity
following natural infection or a completed course of immunizations
with live virus vaccine (OPV) is thought to be lifelong. The number
of doses or boosters of inactivated virus vaccine (IPV) necessary to
confirm permanent immunity is not yet known.

]




3.

PROGRAMME MANAGEMENT

3. l
INTRODUCTION

3.2
PLANNING

The management of the polio eradication initiative is not a separate
programme but part of the Expanded Programme on Immunization.
However, it requires special attention because the eradication of a
disease is envisaged.

In achieving this goal, additional effort and special planning will
be needed on the part of the EPI manager. The fundamental prin-
ciples of management, i.e. planning, implementation, evaluation and
action should be applied to the polio eradication initiative through
the existing EPI system of management.

Programme managers must plan for all seven areas that are of
particular importance in the polio eradication initiative. These areas
are:

¢ Immunization Coverage

* Surveillance

¢ Vaccine Quality Control and Laboratory Services
¢ Training

* Social Mobilization

» Rehabilitation

* Research and Development

There are many specific activities within each of these areas.
Programme managers will need to analyze available data, identify
problems, make decisions about needed changes in the programime,
and then plan how to implement the changes.

Decisions about which activities are to be undertaken next will
vary from country to country, and will depend upon which “stage”
the country’s polio eradication initiative has reached, and on the
overall performance of the immunization programme.

It should be noted, however, that targets for high immunization
coverage and improved surveillance are applicable irrespective of
the stage of the programme,




3.3
IMPLEMENTATION

3.4
EVALUATION

In implementing the planned activities there are {our aspects Lo
be considered. They deal with:

1. Execufing activities

This refers to ensuring that prograrmme activities are excculed as
planned and services delivered as intended.

2. Deploying manpower

This refers to deploving manpower in the right amount, at the
right time and in the right place to perform the activities.

3. Allocating resources

This refers to the mobilization and allocation of the physical and
financial resources needed to perform the activities,

4, Processing information

This refers to obtaining the information neceded, identifying
sources from which it should be collected, processing the data,
using it to assess previous decisions, and using it to evaluate ongoing
programme activities.

Evaluation is concerned primarily with the achievement of results,
efficiency in the performance of activities, and the economic use of
resources. Evaluation is particularly important in the EPI and the
polio cradication initiative because performance and effectiveness
are mecasurable in both cases. For example, it is possible to measure
immunization coverage against the trends in disease reduclion as
coverage rises; or 1o assess the economic use of resources by
estimating the cost per immunization and per fully imrmunized child.

'The purposes of evaluating programme activities are:

* ‘To determine where the programme is, in order to plan more
specifically where it should go and how it should gel there, In the
case of polio eradication, the question is determining which stage
the programme has reached and what aclivities should be under-
taken next.

* To detect and solve problems.

+ To take corrective action and modify plans whenever it is
indicated.

The process of evaluating programme activities includes:

* Measuring observed achievements (e.g., immunization coverage
and disease reduction) using accepted “indicators.”




3.5
ACTION

9-10 Programme Management
—

* Comparing observed achievements with previously stated norms,
standards or intended results. For example, compare immuniza-
tion coverage and disease reduction targets with actual achieve-
ments in coverage and disease reduction.

¢ Judging the extent to which certain values are satisfied. Itis
possible that the overall national OPV immunization coverage
could be fairly high, yet a considerable number of polio cases are
reported in the country. When coverage is analyzed by district
this may show that the immunization coverage in a small number
of districts is low, allowing poliomyelitis transmission to occur.

* Deciding whether changes are needed either in the planning or
the implementation of the programme.

Evaluation is useless if it s not followed by appropriate actions.
Actions should focus on modifying programme activifies In a man-
ner consistent with the judgments and decisions made during
evaluation. This includes taking corrective action, modifying plans
or making new plans. However, it should also include providing
feedback to staff on the results of the evaluation.

FIGURE 3.1
MODIFYING PROGRAMME ACTIVITIES

Planning

Modify action )
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evaluation

Implementation

Evaluation
{results)




4,

11

STAGES OF POLIO ERADICATION

What is a stage of a programme?

The stages described in this manual provide a convenient way of
summarizing the status of a programme in a way which highlights
the need for certain actions. The sequence of stages shown below
reflect increasing improvements in OPV immunization coverage (*)
and declining numbers of polio cases. These stages reflect the
status of the overall EPI, and its ability to undertake special polio-
myelitis activities, If a programme has many resources it may move
quickly from one stage to another, or have many activities underway
in more than one stage al a time. Larger countries should not apply
this classification to the country as a whole, but rather to major
subdivisions such as states or provinces.

What are the stages of polio eradication?

s STAGE D: If the country’s EPI has achieved an immunization
coverage of 50% or below or this is unknown, and/or there are 10
or more cases of poliomyelitis reported per year or the number is
unknown, then the country’s programume is at Stage D,

* STAGE C: If the country’s EPI has achieved an immunization
coverage of over 50% and there are 10 or more cases of
poliomyelitis reported per year, then the country’s programine
is at Stage C.

¢ STAGE B: If the country’s EPT has achieved an immunization
coverage of over 50% and there are less than 10 cases reported
per vear, then the country’'s programime is at Stage B. The coun-
try may be already free of indigenous transmission of wild polio-
virus, with cases being imported or vaccine associated.

* 5TAGE A: The country is considered to be polio-free. It has a
reliable reporting system, reported no indigenous case of polio-
miyelitis for at least the previous three years and have achieved
immunization coverage of 80% or higher among infants by their
first birthday and among children in each one-year cohort be-
tween the ages of 1 and 4 years.

A country that is polio-free has not necessarily eradicated polio-
myelitis forever. The poliovirus may be reintroduced in countries
that have been polio-free for a period of time,

(*) NOTE: In the description of stages the term “OFV immunization coverage”
means coverage with a 3rd dose of OPV. In countries where IPV or IPV/QFV
i3 wsed, the manager should determine the stage by the % of children who have
recetved a “hrofective course of polio vaccine”, o




Where is the Programme and What Activities Should be Emphasized?
FIGURE 4.1
PROGRAMME ACTIVITIES

Are OPV immuynization
coverage rates over 50%2

Are coverage rates over 50%2
And are reported cases of polio
less than 10 per year?

This is Stage D

* Priority to improving
coverage

* Develop sentinel
surveillance

= Strengthen general
surveillance

* Epidemic control
where feasible

kit

Are coverage rates over 80% in
children by their first birthday,
and in each one year cohort
between ages 1to 42

This is Stage C

* mprove immunization coverage
= Epidemic control

* Outbreak investigations
(including vaccine efficacy
estimations)

Have there been zero cases
of indigenous polio during
the past three years?

This is Stage B

* Check reporting completeness

* Fully invastigate and classify each
suspected case

* Sustain/improve immunization

coverage

This is Stage A
*Check reporting completeness

*If reporting reliable, regard as poliofree
*Fully investigate each suspected case

* Sustain/improve immunization coverage
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What are the most important activities in each stage?

In STAGE D, the main thrust is on increasing immunization cov-
erage and on developing a sentinel surveillance system.

In STAGE C, a number of activities are important. Increasing
immunization coverage remains the number one priority in order to
interrupt the indigenous transmission of poliomyelitis. At the same
time, improved surveillance (with outbreak control and the initiation
of case investigation} assumes greater significance of eradication
efforts.

In STAGE B, increasing immunization coverage remains a prior-
ity, particularly for programmes that have not yet achieved 80% cov-
erage. Furthermore, for eradication purposes, 50% immunization
coverage may not be sufficient. The final target may be 90% cover-
age or more. Secondly, surveillance is of utmost importance at Stage
B, in order to eliminate any remaining wild-virus infection and to
differentiate wild-virus from vaccine-associated cases. Therefore, full
case investigation with laboratory confirmation/classification is
required.

In STAGE A, the programme needs to sustain the high immuni-
zation coverage it has achieved, and maintain surveillance to identify
susceptible populations and contaminated environments, as well as
to investigate every single case of flaccid paralysis.
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5.

SUMMARY OF ACTIVITIES FOR POLIO ERADICATION

5.1
INTRODUCTION

5.2

Once the stage of the programme has been determined, specific
activities for polio eradication within the overall EPI may be
planned. Planning can then focus on those activities which are most
important during that stage of your programme, either at a national
or regional level.

In this chapter, specific polio eradication activities are outlined
for each of the seven areas. By referring to the appropriate section,
one may easily identify the most important activities for a particular
stage of the programme.

NOTE: The number preceding each activity refers to the chapter section where
the activily is described.

IMMUNIZATION COVERAGE

All countries should consider the following activities:

6.1 Revise/enforce policy on immunization schedule

6.2 Revise/enforce policy on contraindications

6.3 Review allocation of resources

6.4 Increase geographic access

6.0 Increase social/cultural access

6.6 Reduce drop-out rates

6.7 Organize immunization days/weeks

6.8 Monitor and evaluate immunization coverage by “district”

Countries in stages C, B and A should consider this additional activity:
6.9 Reduce missed opportunities

Countries in stages B and A should consider these additionol activities:
6.10 Develop incentives for immunization
6.11 Use immunization days/weeks for control of polio outbreaks




5.3
SURVEILLANCE

All countries should consider the following activities:

7.1
7.2
7.3
74
7.5
7.6
7.7
7.8
7.9

Use standard case definitions

Improve routine reporting systems

Report polio cases by district

Improve reporting frequency
Enforce/implement zero reporting
Develop/improve sentinel reporting system
Conduct case/outbreak investigation
Initiate laboratory investigation of cases

Classify cases of poliomyelitis

7.10 Prepare a complete line-ist of cases

7.11 Evaluate surveillance activities

Countries in stages C, B and A shovld consider these additional acivities:

7.12  Aftempt to calculate vaccine efficacy with every outbreak in

countries that have fewer than 50 cases per year

7.13 Institute vigorous outbreak control
7.14 Establish an Expert Review Committee

Countries in stages B and A should consider these udditionol activities:

7.15 Use social mobilization techniques for active surveillance of

cases

7.16 ldentify susceptible populations

7.17 Identify wild poliovirus in the environment and in communitics
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5.4
VACCINE QUALITY CONTROL AND LABORATORY SERVICES

All countries shovld consider the following activities:

8.1 Develop/improve laboratory services

8.2 Perform diagnostic tests on laboratory specimens
8.3 Use proper procedures for specimen collection and handling
84 Use standard methods to interpret results of diagnostic fests
8.5 Assure vaccine quality

86 Evaluate the cold chain periodically
8.7 Conduct vaccine potency testing

ey

8.8 Evaluate vaccine quality control and laboratory services

Countries in stage A should consider this additional activity:

8.9 Perform diagnostic tests for serosurveys of target populations
and for testing environmental samples

3.5
TRAINING

All countries should consider the following activities:

9.1 Develop/implement a national plan on EFI training

9.2  Adapt/translate EPI training material for local needs
9.3 Plan/implement special training on supervision

9.4 Plan/implement special training on polio eradication
95 Evaluate in-service and special training

9.6 Develop/provide feedback and periodic communication

9.7 Develop/incorporate EPI syllabi into the curricula of the basic
training of health workers

Countries in stages C, B and A shovld consider these additional activities:

9.8 Develop/incorporate EPI syllabi into the curricula of post
basic training of health workers

9.9 Evaluate basic and post-hasic training
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2.6
SOCIAL MOBILIZATION

Al countries should consider the following activifies:
10.1 Use social mobilizalion to meet EFPI goals
10.2 Develop/implement a national communications plan
10.3 Develop/implement a national channelling sirategy
10.4 Develop/implement a national plan to mobilize schoolchildren
10.5 Evaluate social mobilization activities
5.7
REHABILITATION

All countries should consider these activities:
11.1 Develop a national plan for rehabilitation services

11.2 Develop/implement a rehabilitation programme at the
community level

11.3 Evaluate the national rehabilitation plan

Countries in stuges B and A should consider this additional activity: |

11.4 Implement a rehabilitation prograrmume at referral sites

5.8
RESEARCH AND DEVELOPMENT

All countries should consider these activities:
12.1 Conduct special evaluations as “operations research”
12.2 Evaluate strategies to increase immunization coverage

12.3 Evaluate improved surveillance techniques




6.
IMMUNIZATION COVERAGE

6.1
REVISE/ENFORCE POLICY ON IMMUNIZATION SCHEDULE

Should changes in the immunization schedule be considered?

Protection must be achieved prior to the tirne infants are at high
risk from the EPI target diseases. This includes protecting infants
from neonatal tetanus by immunizing women of childbearing age.

The recommended immunization schedule to achieve protection
as early in life as possible is shown in Figure 6.1.

FIGURE 6.1

RECOMMENDED IMMUNIZATION SCHEDULE TO ACHIEVE
PROTECTION AS EARLY IN LIFE AS POSSIBLE

Contact Age of Child Vaccines
1 At birth BCG and OPY
2 6 weeks DPT and OPV
3 10 weeks DPT and OPY
4 14 weeks DPT and OPY
5 9 months Measles

T

When children are born in institutions or when children come in
contact with health services before 6 weeks of age, this opportunity
should be used to administer a dose of OPV. This is generally called
OFV Zero.
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The dosce at birth is particularly important in cities, other arcas
with high population density and whenever cases occur in the first
year of life. Routine doses should start at 6 weeks and be spaced at 4
week intervals, The OPV Zero should not replace any of the other
recommended doses.

QPV is recommended as the standard EPI antigen for the control
of poliomvelitis hecause of its ease of use, its low cost, and its record
of efficacy. Further research with [PV and with combinations of [PV

and OPV are encouraged.

The target group for immunization against tetanus is all women
of childbearing age, especially pregnant women. The recommended
schedule is shown in Figure 6.2,

FIGURE 6.2

TETANUS IMMUNIZATION SCHEDULE FOR WOMEN OF
CHILDBEARING AGE

Dose Whan to Give i

T At first contact or as early as possible during ]
pregnancy {including during the first trimester} i

T2 At least 4 weeks after TT1 H”ﬁ
i

T3 At least & months affer TT2 or during subsequent :;Fl
pregnancy ilfgi

i

T4 At least one year after TT3 or during subsequent il
regnanc i

preg Y i

JEE‘

il

s At least one year after TT4 or during subsequent EJH

pregnancy FE”

T
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REVISE/ENFORCE POLICY ON CONTRAINDICATIONS

Should changes in the policy on controindications to immunizations be
considered?

WHO guidelines are summarized below.

Health workers should use every opportunity to immunize eligible
children.The risks of serious complications from EPI vaccines are
much lower than the risks from the target discases. Low-grade fever,
miild respiratory tract infection, diarrhoea, other minor illnesses, and
malnutrition should not be considered contraindications to immuni-
Zation.

Auseful general rule is that if a child is well enough to go home,
the child can go home immunized. Children who have diarrhoea
should be given OPV, but the dose should not be counted. The child
should be given an extra dose of OPV four weeks later. There are no
restrictions on breast-feeding a child who has received OFV.

The following situations are at present the only contraindications:

* Do not give the second or third doses of DPT vaccine to a child
who has had severe reaction to a previous dose-—especially if the
reaction was a convulsion or shock within 3 days of the injection.

+ Do not give BCG vaccine to a child with clinical AIDS.

» TFor children who have an illness requiring hospitalization, ﬂie
decision whether or not to immunize the child should be made
by the doctor admitting the child.

REVIEW ALLOCATION OF RESOURCES

Is alfocation of resources appropriate?

* Determine whether available resources are fully utilized for
immunizations. :

* Determine what extra resources are needed to implement the
strategies chosen to increase geographic access and increase use
of immunization services.

* Determine what extra resources are needed to organize special
immunization days/weeks for those villages that cannot be
reached through routine services.
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INCREASE GEOGRAPHIC ACCESS

6.5

Is geographic access to immunization opfimal?

* Determine by district what proportion of the population has
geographic access to imumunization,

» Use the figure for the anfigen with the highest coverage as an
indicator of the present geographic access.

* Determine how to reach populations that presently do not have
geographic access to immunization. Ask:

Are there health facilities that are not providing immunizations
that could do so?

Could health facilities that are providing immunizations
increase their outreach activiies?

Are there health care providers other than the Ministry of
Health that could provide immunization services?

Could new health facilities be established to provide immuni-
zation services?

INCREASE SOCIAL/CULTURAL ACCESS

Are there populations that have geographic access to immunizations, but
are nof reached by the health services?

“Never reached” refers to people who never use the health
services offered at the health centre, despite having geographic
access, These people are said 1o lack “social access”.

* Assess the magnitude of the never reached problem by conduct-
ing a “Reasons for immunization failure” study. This can be done
as a part of an immunization coverage survey, or be specially
targeted 1o high-risk areas such as urban slum arcas.

» Determine the reasons people do not use the health services:

The reasons might include;

f

Women/parents are unaware that services are available.
Women/parents do not value health services.
Women/parents believe health services are costly or harmful.

Cultural/ethnic barriers exist (for example, language problems)
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+ Identify solutions to elimminate the reasons why people do not use
the health services, These might include:

- Increased community involvement in health centre activities.

— Training of health workers, particularly in communication
skills.

— Special outreach activities to promote the health services.
* Implement the identified solutions

REDUCE DROP-OUT RATES

Is coverage not high because many people drop-out?

“Drop-outs” refers to people who use immunization services at
one point, but who did not return for subsequent doses.

* Determine the drop-out rates, by district. This can be done, for
example, by comparing the coverage for:

— BCG to measles
~ BCG to OPV3/DPT3
~ OPV1/DPT1 to OPV3/DPT3 (%)

(*) NOTE: It may also be useful to look at the DPT3/QFPV2 dropout rate.
A great discrepancy between DFT3 and OPV3 would be an indication that the
peliv eradication activities were causing othey parts of the EPI to be neglected.

* Determine the reasons for high (more than 10%) drop-out rates.
This can be done by conducting a “Reasons for immunization
failure” study as part of an immunization coverage survey.,

The reasons might be:

- Parents/women are not sufficiently informed about the need
for further doses of vaccine.

— The community fears side effects of immunization.

- The health facility is poorly managed and women do not
return because of long waiting times,

— Health workers are unsympathetic to mothers,
— Jmmunizations are not provided at convenient times and places.

- Health workers do not speak the same language as the
women/parents.

- There is lack of social support for immunization within the
community.

— There are high rates of post immunization abscesses due to
poor sterilization techniques.




* Identify solutions to elirninate the reasons for high drop out
rates. This might include changes in policies on where, when and
how to provide immunizations such as:

- All health facilities are to provide immunizations, including
curative facilifies. As a rule, immunizations should be free of
charge,

— Women and children are to be screened at every contact to
determine their immunization status and given immunizations
as Necessary.

— Avial of vaccine should be opened to give a necessary immu-
nization, even if only one woman or one child is present.

* Implernent the identified solutions.

Is there a system to follow-up on “drop-outs”?

Each health facility should maintain a follow-up system for all
children living within the catchment area of the facility. This should
include:

¢ Identification of those who need to return for immunization.

* Follow-up actions.

How are immunization drop-outs identified?

To identify drop-outs the health facility should set up a tickler-file
system for immunization cards. It can be developed as follows:

1. The file should consist of a box with 12 dividers marked with
each month of the year plus one divider marked with the follow-
ing year (See Figure 6.3).

2. The cards kept in the file should be a copy of each child’s immu-
nization card (the mother still carries the original) or a similar
card with at least the following information:

name of child

name of child’s father/mother
address

birth date of child

immunizations given

remarks

3. As soon as the child receives his first immunization, data are
entered onto the card. The card is then put into the filing system
under the label of the month when the child is due for his next
mmmunization.
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4. Atthe end of each month, there should be no cards left under the
divider with the name of the same month. Any reraining cards
indicate which children need to be followed up. ‘

2. At the end of the year, those cards that are put under the label
“next year” should be put under the appropriate month of the
following year.

EXAMFLE:

The child is born at the health centre on the 22 of January 1989 and rveceives
BCG and OPV Zerg immunizations. The next immunizations are due in 6
weeks’ time (OFV1 and DPT1). The card is put in the file under MARCH. At
the end of March, the child’s card is still there, indicating that the mother has
not returned with the child for subsequent immunizations. You need to follow
up to know why the child is not brought back and to take remedial action, so
that the child is brought back in the future.

FIGURE 6.3
IMMUNIZATION CARD FILE
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ORGANIZE IMMUNIZATION DAYS/WEEKS

What is the purpose of immunization days/weeks?

Immunization days/weeks may be used to accclerate immuniza-
tion activities. They should be considered as catalyzing and energiz-
ing activitics.

Which are the basic principles for immunization days/weeks?
Immunization days/weeks:

* Should not replace routine delivery systems of immunizations,
but must be part of plans for strengthening the delivery systern
and ensuring long term sustainability.

¢ (Can be used to supplement routine daily immunization activities.
This is particularly useful in areas with deficient health services
or low coverage,

¢ Should include all EPI antigens, including TT for wotnen of
childbearing age.

* Should mobilize as many resources as possible: for example,
educational groups, religious organizations, private enterprise,
military and the community.

* Should be conducted for 1, 2 or 3 days or more and should be
repeated with 4 to 8 week intervals twice in order to imrnunize
with multidose vaccines.

* Need careful thought concerning which age groups to include. A
general upper age lirnit of two years should be applied.

* Need careful record-keeping and immunization according to
immunization history.
At the local level, immunization days/weeks can also be used in
situations which require rapid action (for example, the interruption
of epidemics).

All immunization days/weeks require meticulous planning and
organization in the areas of logistics, staffing and publicity. Such
planning must assure that vaccine is available when and where
needed, and that the public is well informed about the programme
and motivated to participate.

NOTE: Refer to section 10.3 for information about alternative ways to conduct
immunization days/weeks.
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6.8
MONITOR AND EVALUAT

E IMMUNIZATION COVERAGE BY DISTRICT

Is monitoring of immunization coverage optimal?

Immunization coverage can be monitored through:

the routine reporting system

COVErage surveys

Monitoring immunization coverage through the routine reporting system:

Ask the following questions to ensure that districts with low
coverage are identified and targeted for additional immunization
activities;

~ [s the target population calculated by district?

- Is immmunization coverage reported by district?

— s immunization coverage reported monthly?

~ Is immunization coverage reported by antigen and by dose?
(including TT for women of childbearing age)

- Is reporting separate for children less than 1 year and children
over 1 year of age?

— Are reports received from all regions and districts?

- Are reports received monthly within 2 weeks after the end of
the reporting period?

If the answer to all the above questions is “yes”, congratulate the’

staff on their good performance.

It the answer to any of the above questions is “no”, identify the
reasons for poor reporting and take action to improve the situ-
ation.

A computer programme called CEIS, for routine monitoring, has

been developed to collect and analyze data on coverage, incidence,

surveys and training courses. CEIS can be obtained from WHO.

Mo

nitoring immunization coverage through coverage surveys.

Coverage surveys can be used to:

Estimate coverage when health information from health facilities
is absent, incomplete or doubtful.

Validate routine reporting and that children are immunized at the
correct age, with the correct interval between multidose vac-
cines.




* Fstimate how many newborns werc protected against neonatal
tetanus,

* Jdentify reasons for immunization failure.
Coverage surveys are also helpful when a significant number of

immunizations are given in the private sector and are not reported
w the public sector.

Coverage surveys should be performed at a district level. How-
ever, a population of at least 30 000 people is needed to conduct the
standard EPI 30—<luster survey.

A computer programme called COSAS, Yas been developed to
analyze immunization coverage survey data. When COSAS is used
for analysis, information will be provided on the pattern of immuni-
zation (age at first dose, interval between doses, etc.). COSAS can
be obtained from WHO.

What indicators can he used when evaluating activities to increase
coverage?

¢ Immunization coverage among all children under one year of
age, by antigen, by dose, and by district.

Immunization coverage among children 1-4 years of age, by
antigen, by dose, and by district.

Drop-out rates for each district:
— BCG to measles

- BCG to OPV3Y/DPT3

- OPVI/DPT1 to OPVYDPT3

Percentage decrease from last year in immunization drop-out
rates.

Percentage of all health facilities in the country that have
adopted the optimal immunization schedules for childhood
immunization and for immunization of women with Tetanus
Toxoid.

Percentage of all health facilities in the eountry that have
adopted the optimal policy on contraindications.
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FIGURE 6.4

IMMUNIZATION COVERAGE MONITOR
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6.9

REDUCE MISSED OPPORTUNITIES

Is coverage not high hecause of missed opportunities?

A “missed opportunity” refers to an occasion when a visit by an
eligible person to a health facility is not used for immunization,

To assess the magnitude of the missed opportunities problem
locally, conduct a “Missed opportunity” study by interviewing some
30 women after they have seen a health worker. This is called an
exit interview.




The study sites could be:

- Health facilities where immunizations are not now offered on a
routine basis. Examples may include pediatric inpatient wards,
children’s sick—care clinics, or hospital/health centre outpa-
tient departments.

Clinics which routinely offer immunizations to some or all
women/children who attend.

FIGURE é.5
THINK, THINK, THINK
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T

The following questions should be answered by the study:

What percentage of children visiting health faciliies which
routinely offer immunization, needed an immunization; but are
not immunized during that visit?

What percentage of children who are immunized at that visit did
not receive all the vaccine doses for which they were eligible?

What percentage of children visiting health facilities where
irmmunization is not routinely offered, are eligible for immuniza-
tion and could have been immunized during that visit?

What percentage of the women accompanying children to chil-
dren’s immunization sessions, or attending an antenatal clinic are
¢ligible for immunization with tetanus toxoid and could have
been immunized during that visit?

The reasons for the missed opportunities could be:

The health facility does not offer immupization services.
Health workers are following the wrong immunization schedule.

Health workers are not opening a vaccine vial for a single woman
or a single child.

Health workers refuse immunization for incorrect reasons, or do
not give more than one needed antigen simultaneously,

Health workers do not screen every child and woman for immu-
nization status.

Inadequate resources,

The health facility has physically separate curative and preven-
tive services. :

The results of the missed opportunity study may indicate the

need for changes in the policy on where, when and how to provide
imrminizations.
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FIGURE 6.6
DON'T FORGET, MY MUM NEEDS A TT INJECTION, TOO.

6.10
DEVELOP INCENTIVES FOR IMMUNIZATION

Should the programme offer incentives for immunization?

Countries in Stage A and Stage B should consider incentives for
immunizations in order to increase coverage to optimal levels and to
sustain them,
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6.11

What incentives for immunization could be offered to parents/women?

* Issue final birth certificates only when the child is fully immu-
nized.

¢ Accept children to primary school only after proof that the child
is fully immunized.

* Issue marriage licences only with proof that the woman’s imzru-
nization for tetanus toxoid is up—to—date.

USE IMMUNIZATION DAYS/WEEKS FOR CONTROL OF POLIO OUTBREAI_(S

Immurization days/weeks usually include all antigens. However,
in special circumstances (i.e., when a polio outbreak is occurring
and coverage is very high), immunizing with QPV alone will be
justified, See section 7.13 for more details.

FIGURE 6.7
IMPROVE IMMUNIZATION COVERAGE

* Provide immunization at alf health facilities.
* Immunize children with minor illness or malnutrition.

* Open a new vial of vaccine even for one child or woman.

* Convince all members of the community of the importance of -
immunization.

=Rl e R e
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QUESTIONS ABOUT ACTIVITIES TO INCREASE COVERAGE

This section is intended to help programme managers plan for
polio eradication by identifying the areas in which their programme
needs to be strengthened.

Each question is labeled with the section number in which you
will find the relevant text in the manual. Read the relevant text
before answering “yes” or “no” to each question. A “no” response
indicates that the programme needs to be strengthened in this area
of increasing coverage.

Questions for all national programme managers: Yes No

6.1  Is the optimal immunization schedule used?

6.2 Is the optimal policy on contraindications used?

6.3 Are resources allocated appropriately?

6.4  Is geographic aceess to immunization services optimal?

6.0  Is social access to itmmunization services optimal?

6.6  Are drop out rates lower than 10%? Is there a system to follow up on drop outs? —
Is there a system to follow up on dropouts? —
Are districts that have low immunization coverage identified? — e

6.7  Are immunization days/weeks used as recommended in the manual? —
Are immunization days/weeks used to deliver all EP] antigens? .

6.8 Is immunization coverage monitored:
- by district? _
— through the routine reporting system? -

— through coverage surveys? _

For countries in stages C, B, and A:
6.9 Is there a system to identify missed opportunities? -

Are measures taken to eliminate them? -

For countries in stages B and A:
6.10 Does the programme offer incentives for immunization? _

6.11 Are immupization days/weeks used to deliver OFV for control of polio outhreaks?
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7.1
USE STANDARD CASE DEFINITIONS

Is there o standard case definition for poliomyelitis?

For reporting purposes, all countries should adopt the following
standard case definition recommended by WHO:

A case of poliomyelitis is defined as any patient with
acute flaccid paralysis (including any child less than 15
years of age diagnosed to have Guillain Barré syndrome)
for which no other cause can be identified.

‘The local situation will determine the degree to which further
exarnination can be cartied out to confirm a case.

What are the important clinical features?

Inapparent (subclinical) infections are common. For each case of
paralytic poliomyelitis there may be more than 100 persons with
minor or inapparent iflness.

Some persons infected with the wild poliovirus exhibit minor
illnesses, which cannot be distinguished clinically from illnesses
caused by other viruses. Symptoms associated with these minor
illnesses include: mild fever, muscle pains, headache, nausea,
vomiting, stiffness of neck and back, and less frequently, signs of
aseptic (non-bacterial) meningitis,

For surveillance purposes, paralytic cases of poliomyelitis are of
primary concern.

When paralysis due to poliomyelitis occurs:

= Itis commonly preceded by symptoms of minor illness such as
those mentioned above.

It is typically flaccid (the muscles do not become stiff or con-
fract).

It is usually asymmetric (not affecting both sides equally).
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Although any combination of limbs may be paralyzed, the most
common pattern ig involvement of one leg, followed by one arm, or
both legs and both arms. Quadriplegia is almost never observed in
infants.

= FPatients usually have problems with standing and walking.

* Most patients have no sensory loss. This is difficult to determine
in infants,

Susceptible older children and adults, if infected, are at greater
risk of paralytic illness.

For persons with paralytic disease, the probability of dyving
ranges between 2 and 20%. With either bulbar or respiratory involve-
ment, however, case-fatality rates can reach approximately 40%. In
most developing countries, the majority of infections occur in early
childhood. Therefore, there are few susceptible older children and
adults.

What other diseases cause flaccid paralysis?

The two diseases most frequently confused with poliomyclitis are
(uillain Barré syndrome and transverse myelitis (see Figure 7.1).
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FIGURE 7.1

Surveillance
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CLINICAL ASPECTS OF POLIOMYELITIS, GUILLAIN BARRE SYNDROME AND

TRANSVERSE MYELITIS

Signs and Symptoms Poliomyelitis GuillginBarré Transverse Myelitis
Syndrome

Fever at onset Yas Mo /-

Meningead! irritation Usually Usually not No

Muscle Pains Severe Variable No

Paretlysis

Usuelly asymmetric

Symmetric ascending

Symmetric stationary

Progression of Paralysis | 3 to 4 days 2 weeks Few houts
Residual Paralysis Usually Usually not Variable
Paresthesia Rare Frequent Frequent
Sensation Normal May be diminished Diminished

Tendon Reflexes

Diminished or absent

Diminished, may
return in few days

Absent, may return in
1 to 3 weeks

Spinal fluid af onset

WBC: High
Protein: Normal to
25% increase

WBC: Normal or
slight increase

Protein: Very high

WBC: Normal or high
Protein: Modercte to 2
high

Case fatality
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7.2

IMPROVE ROUTINE REPORTING SYSTEMS

Is the routine reporting system “complefe”?

To make certain that there are no deficiencies in the structure of

the routine reporting system:

Check that all EPI target diseases are listed as reportable
diseases.

Check that all health facilities report these diseases.

Identify a health worker at each level and each geopolitical unit
of the health system who is responsible for recording and report-
ing EPI target diseases.

Check that all health workers are trained in recording and report-
ing.

Simplify reporting forms for EPI target diseases.

Is the routine reporting system “efficient”?

To ensure efficiency, supervisors should:

Encourage health facilities to submit reports on time.

— Supervisors should record the date reports are received on a
chart.

Follow-up on report defaulters. Identify barriers to reporting and
remove them.

Provide feedback fo all health facilities on disease surveillance:
- to enhance communication

— to encourage continued recording and reporting

— to monitor progress

Analyze data and take action accordingly at all levels of the health
system.
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FIGURE 7.2
CONTROL OF MONTHLY REPORTS FORM

1. Mark the date each report was received by the end of the reporting
month.
2. Reports should be received within 1 week of the end of the month.

Reporting Sites | J | F|M|A|M[J 1) A} S IO N|DEg

Me. reparting

MNeo. reporting on fima

S e ALY i

NOTE: This form can be extended for weekly reports,
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7.3

Bl e

Does the routine reporting system need other improvements or
supplementation?

* Assess the reliability of the routine system.

— Review the chain of information in order to determine at
which levels clinically observed EPI target diseases fail to be
reported.

* Assess under-reporting.

— Compare reports of the routine system with those of sentinel
sites and special surveys, to determine whether there is
complete reporting through the routine system.

It should be noted that with improved surveillance there may be
an increase in reported incidence. This increase may be artificial, and
health workers and supervisors should bear this in mind when
analyzing data.

REPORT POLIO CASES BY DISTRICT

7.4

Are polio cases reported by district?

National reports should include a breakdown of cases by “district”
(a geopolitical unit containing a few hundred thousand to several
million people) and not just by province or country.

It is important to keep records from districts separate so that data
can be analyzed on a district basis, and so that the geographic areas
in need of assistance can be easily identified.

IMPROVE REPORTING FREQUENCY

Are cases of poliomyelitis reported frequently?

Reporting frequency depends on the stage of the programme.
Within a country—from peripheral and district levels to national
level—reports should be transmitted as follows:

STAGE D: monthly

STAGE C: monthly (>50 cases/year)
weekly (<b0 cases/year)

STAGE B: weekly

STAGE A: weekly

Reports from the national level to the WHO Regional level should
be sent quarterly.
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ENFORCE/IMPLEMENT ZERO REPORTING

Does the reporting system inclede zero reporting?

Reporting at all levels should include “zero” reporting. This

means that reports should be submitted even when no cases have
been seen.

7.6

DEVELOP/IMPROVE THE SENTINEL REPORTING SYSTEM

What is o sentinel reporting system?
A sentineg] reporting system:

Uses data from a few selected sites (sentinel sites or local area
monitoring).

Is 2 supplement to the routine reporting system.

Provides more details on cases (for example, age and/or immuni-
zation status) than the routine system.

Can indicate disease trends (i.e., serves as an “early warning
system”).

Cannot give information on disease incidence.

Should the programme establish a sentinel reporting system?

A sentinel reporting system should be established if the routine

reporting system is inadequate, or as a way of infroducing a routine
reporting system. There may also be a place for sentinel systems in
areas where there is an adequate routine system if there is a need to
collect more detailed data.

How shoold the senfinel sites be selected?
Health facilities selected as sentinel sites should:

Be able to report regularly and accurately.
Be willing to participate.

See a large number of patients with the disease of interest. (For
poliontyelitis this could be a referral hospital with a rehabilitation
unit or a paediatric hospital.)

If possible, be geographically representative.
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What data should be collected by sentinel sites?

The information collected should include the following, at a
rminirmum:

* number of cases

* age of cases

* jmmunization status

If possible, the site should attempt to:

= Distinguish the date, age and residence at onset of disease (not
at date of presentation).

* Follow disease trends separately from within and outside the
catchment area of the sentinel site,

Can facilities other than health facilities serve as sentinel reporting sites?

In areas without suitable health facilities, sentinel surveillance
can be supplemented by primary schools as sentinel sites for report-
ing polio cases.

School principals can report to the local health authorities the
number of lame and non-lame school entrants to the local health
authorities each vear. Then a trained health worker can examine
any lame children to make the presumptive diagnosis of poliomyelitis.

Surveillance at a group of sentinel schools for several years can
indicate the trend in poliomyelitis. Since the prevalence of poliomye-
litis in school entrants reflects the disease incidence 3 to 6 years
earlier, this monitoring can be started even after immunizations
have begun. If a high percentage of children attend schools, and if
continuously no cases of residual polio paralysis are found among
school entrants, then this will be a strong indication that the country
is polio-free.
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FIGURE 7.3

REPORTED MEASLES CASES FROM MUNICIPAL HEALTH OFFICE AND FROM CHILDREN'S
HOSPITAL, ISTANBUL, 1985-1986

—— City data-128 sites —— Ghildren’'s Hospital I

2000
1500 -
Masi
1000 - campaign
500 - ﬂ
0 D B M~ [ N | I =
1234123412341234123412341234
| 1980 | 1981 | 1982 | 1883 | 1984 | 1985 | 1986 |
Years/quarters

7.7
CONDUCT CASE/OUTBREAK INVESTIGATION

What is the difference hetween a case investigation and an outhreak
investigation?

An outbreak investigation is the compilation of many case investi-
gations, plus some additional analysis that can be done with larger
numbers of cases, In general, however, the investigative process is
similar,

Is an outbreak occurring?

+ In countries at Stages D and C, an outbreak is occurring if the
number of reported cases is in excess of what would be expected
for time (season), place (district), or agegroup.

* In countries at Stages B and A, any reported case of poliomyelitis
is considered an outbreak.

NOTE: If preliminary assessment indicates that an autbreak is occurring,
countries in stages B and A should initigte control measures simultaneously
with investigation.




When should a case /outbreak investigation be initigted?
STAGE D:

* Isolation and type identification of viruses from representative
endemic cases and from representative cases in outbreaks.

STAGE C:
o Less than 50 cases: investigation of as many cases as possible.

* More than 50 cases: isolation and type identification of viruses
from representative endemic cases and from representative cases
in outbreaks.

STAGE B:
» Full investigation of each reported case.
STAGE A:

= Full investigation of each reported case.

How should case/outbreak investigation be carried out?
Conduct investigation of each case:

¢ Confirm diagnosis by standard case definition.

* (Collect clinical and demographic information.

* (Collect information on immunization status.

= Collect laboratory specimens.

» Enter data on linelisting forms.

* Use the case investigation form f{or ¢ach suspected case
(Annex 1).

= Arrange for follow-up to determine clinical outcome and to collect
convaiescent serum specimen.

In an outbreak, conduct these additional activities:
& Assess/review the immunization status of the community.

* Make time graph showing cases by day or week of onset.
¢ Map geographic distribution of cases.

Summarize information on cases - age, sex, immunization status.

Attempt to calculate vaccine efficacy.




A5 Surveillance
[ { L oo |

HGURE 7.4 , ‘
GUIDEUINES FOR TIMING OF CASE INVESTIGATIONS

Days
8 Onset of paralysis. Clinical investigation. Faeces and serum sampiles.
5 Faeces and/or serum samples (if not obtained earlier).
{Laboratory evaluation of first samples)
21
Second serum sample.
35
{Laboratory evoluation of second samples)
60

Second clinical investigation and final diagnosis.

o
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TR




a6

What data analysis should be performed?

Data from case investigation forms and linelistings should be
analyzed in order to provide a descriptive picture of the outbreak
and to determnine whether standards for outbreak investigation and
control are being met. Data should be analvzed by:

* Age/Sex:

The age/sex distribution of cages is usefil for establishing which
age groups to target for immunization.

* Geographic location:

Cases should be plotted on a map according to their place of
residence. These maps can be useful for coordinating activities
(such as immunization points, etc).

* Source of notification:

This will help to determine whether improvements are needed in
the surveillance system. For example, if cases are being reported
only from rehabilitation centers, then additional clinic and hospital
contacts may be required.

» Immunization history of cases:

Accurate information on the immunization history of persons
with poliomyelitis is essential for evaluating vaccine efficacy and
possible cold chain problems.

* Laboratory investigation:

This provides important information on the predomiriant polio-
myelitis type and whether different outbreaks are related to one
another.

* Time of onset:

Information on the time of onset of each case of poliomyelitis will
provide important information about the epidemic pattern and
should be plotted on a graph (see Figure 7.5). .»




a7 Surveillance

FIGURE 7.5

REPORTED CASES OF POLIOMYELITIS BY WEEK OF ONSET FOR A DISTRICT-JULY TO
OCTOBER 19..

| Week of onset

7'8
INITIATE LABORATORY INVESTIGATION OF CASES

When is there a need for laboratory investigation?

Laboratory investigation of each of the cases is essential for
countries at Stage A or Stage B. Laboratory confirmation should
also be attempted in countries at Stage C if fewer than 50 cases of
poliomyelitis are reported each year. Countries in stage C with more
than 50 cases reported per year and countries in Stage D should
conduct laboratory investigation for representative endemic cases
and for representative cases in outbreaks.

The objective of the laboratory investigation is to:

Confirm that the paralysis is due to poliovirus.

Identify the type (1, 2, or 3).

Identify whether the poliovirus is of wild or vaccine strain origin.
Determine intratypic charactenzation.

Further details can be found in section 8.4.
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7.9

CLASSIFY CASES OF POLIOMYELITIS

What clossifications should be used for investigation?
* Suspected Case:

A suspected case of poliomyelitis is any casc of acute flaccid
paralysis for which no other cause can be immediately identified.

The classification of a suspected case is temporary, and within 10
weeks of its onset should be reclassified as “confirmed” or
“discarded.” :

* Confirmed Case: ‘
Probable case by history and :[)hﬁical examination, and
any one of the following: '
-~ positive virus culture for poliovirus, o

— positive serology (four-fold or greater rise in serum polio
antibody titres), o7

— epidemiological linkage to another suspected or confirmed
case, or ;

~ residual paralysis 60 days after onset, or
— death of a suspected case, or
— lack of follow-up of the case.

When death occurs the case should be classified as conﬁrmeﬂ if .
acute flaccid paralysis and other clinical criteria indicative of polic-~
myelitis were present.

A probable case that could not be i"éclassiﬁed a5 “discarded” at
60 days because of lack of folow-up or other reasons should be
considered a confirmed case, -

NOTE: In stage D and in stage C if more than 50 cases are reported per year,
it is often not posstble to investigate all the cases. Therefore, the “lack of follow-
up"” of cases automatically classifies a suspected case as a confirmed case.

* Discarded Case:

It is recognized that there may be certain cases for which labora-
tory evidence was absent or inconclusive, there was no epidemi-
ological linkage with another case, and there was no residual
paralysis observed at the 60 day follow- up. Such cases should not
be considered polio cases and should be discarded.
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How should cases be classified?

FIGURE 7.6
CLASSIFICATION OF CASES

Immediate
investigation

Was there:

= Acute onset of flaccid paralysis in
o person less than 135 years of
age (not due to severe lraumale

* Or paralytic iliness in a person of
any age in which poliomyelilis is

suspected?

[ 1s there:

Within 10

weeks

= Laboratory confirmation?

= Or epidemiological linkage to another
suspected or confirmed case?

* Or residval paralysis 60 days after onset?

* Or death of o suspected case?

* Or lack of follow-up of the case?

Classify asa  u,
confirmed case i
e g

Classify as o
discarded case

e
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7.10
PREPARE A COMPLETE LINE-LIST OF ALL CASES

Is line-listing of the cases done?

Linelisting should be done for all investigated cases. Line-listing
is of particular importance during outbreaks and case investigation
and control activities. A sample form is attached. (Annex 2)

Linelisting enables EPI managers to identify the age and sex
distribution, the geographic distribution, and the severity and
outcome of the cases. It will also help identify the time of onset, the
duration and seasonality of an outbreak, and whether case investiga-
tion and laboratory investigations are done on a timely basis.

EVALUATE SURVEILLANCE ACTIVITIES

How shovld case/outbreak investigations he monitored?

The following indicators can be used to evaluate surveillance activi-

ties:

» Percentage of all reporting sites that submit surveillance reports
on the date they are due (Figure 7.2).

» Percentage of afl reporting units that routinely report zero cases.

» Percentage of all districts that report polio cases within the
prescribed time period.

The following indicators should be used in monitoring case/out-

break investigations:

= Percentage of all reported polio cases that are investigated within
the prescribed time period.

e Percentage of all reported polio cases from which specimens
were obtained for laboratory investigafion.

» Percentage of all districts that record investigated cases of polio-
myelitis on a lineist.

» Percentage of all outbreak investigations which include a vaccine
efficacy study.

* Percentage of all outbreaks for which control measures are
conducted simultaneously with the investigation.

» Percentage of cases investigated within 48 hours from the time of
the report.

* Percentage of cases from which laboratory specimens were
collected within 7 days.

s Percentage of cases being followed-up 60 days after onset of
paralysis.
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Has a report of the outhreak heen prepored?

It is extremely important to evaluate the reasons why an outbregk
ceenrred, and to identify any mistakes made during the confrol
efforts. Such information is valuable in helping to determine the
effectiveness of the immunization programme, and to identify where
improvement is needed. '

The experience gained during an outbreal is useful for handling
future outbreaks of poliomyelitis or other diseases preventable by
immunization.

At a minimum the report should include the following sections:
= introduction

(how the outhreak was discovered, reported, investigated, etc)
* description of the outhreak
* analysis of the outbreak
« methods of surveillance
¢ control measures taken
* problems encountered

* conchisions and recommendations

To whom is the report distributed?

The report should be given to those involved in field activities to
assure that recommendations are adopted, and to secure coopera-
tion in the future.
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FIGURE 7.7
ANALYSIS OF DATA FROM AN QUTBREAK INVESTIGATION
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7.12

ATTEMPT TO CALCULATE VACCINE EFFICACY WITH EVERY OUTBREAK

7.13

Is there a need to estimate vaccine efficucy?

The efficacy of the vaccine is suspect when more than 10% of
cases are immunized. It is important to analyze vaccine efficacy
appropriately. For example, in a highly immunized population, the
majority of cases will have a history of immunization. However, this
alone does not indicate that the vaccine has failed.

If vaccine efficacy is less than 80% for three doses of QPV, a
break in the cold chain should be suspected.

A preliminary assessment can be made by using either of the two
methods described in Annex 3. More accurate vaccine efficacy
estimates ¢an be made by a ¢ase control study. However, due to the
large proportion of subclinical cases, the case-control approach is
not recommended to estimate the efficacy of polio vaccine.

INSTITUTE VIGOROUS OUTBREAK CONTROL

How should outhreak contrel be carried out?
* Notify community leaders.
* Intensify case finding (search for additional cases).
- visit schools/churches
- visit medical care facilities
- meet with community leaders
~ conduct house-to-house searches
* Initiate immunization activities.

A case or cases of poliomyelilis signifies a lack of protection in
the community. This will require urgent action.

Trivalent OPV is the vaccine of choice for outbreak control. At
times, use of monovalent OPV may be indicated.

Who should be immunized?

* Immunize all infants and children between the ages of 0-4 years,
inclusive. In general this group should receive the highest prior-
ity. If cases occur in children 5 years of age ‘or older, thén con-
sider immunizing the older affected age groups as well. Regard-
less of documented polio immunization history, all should receive
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a single dose. If immunization coverage is less than 80% with|
three or more doses, a second dose should be given 4 weeks:
later. '

When should immunization start?

# Qutbreak control measures should start as soon as preliminary
assessments indicate an outbreak. Do not wait for laboratory
results,

How to immunize?

= Collection points such as schools, churches, or health posts may
be used. In both urban and rural areas, house-to-house immuni-
zation may also be used, although this approach requires greater
resources.

Which areas should be immunized?

» Selection of areas to immunize depends om
- gize of the area
- extent of the outbreak
— epidemiological data _
- assessment of the immunization status in the community
- logistics

* Complete case investigation of newly found cases.

» Provide feedback to surveillance coordinators, programme -
managers, community leaders.

* Continue case finding and follow-up on cases detected earlier.
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FIGURE 7.8 ‘
CASE/OUTBREAK INVESTIGATION FLOWCHART

-
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Each paralytic case probably represents at least 100 infected’
persons. Therefore, the spread of the virus is much wider than just
the local area where the case resides. The presence of even one
suspected case may indicate a larger problem.

It should be emphasized that mass immunization programmes
with OPV have been shown to quickly interrupt wild poliovirus
transmission. Thus, immunization activities should cover a wide
geographic area, particularly if there is any doubt about the quality
of surveillance and/or immunization coverage data.

How Should Outhreak Control be Monifnred?

The most recent information on cases, immunization activities,
and villages visited needs to be monitored continuously during an
outbreak. This information should be kept in a form which can be
quickly summarized. An example is the “Outbreak Control Summary”

® provided in Annex 4.

7.14
ESTABLISH AN EXPERT REVIEW COMMITTEE

Has an Expert Review Committee been set up to determine the final
diagnosis of poliv cuses?

Countries with fewer than 50 cases per year should establish an
Expert Review Committee responsible for the final diagnosis of
cases reported as poliomyelitis and for their classification as:

» vaccine-associated,

* wild poliovirus/imported,
¢ wild poliovirus/indigenous,
* unknown/other.

The committee members should include epidemiologists, neu-
rologists, paediatricians, laboratory scientists and other specialists
in the field of poliomyelitis diagnosis.

To distinguish between vaccine-associated and wild virus cases,
specimens need to be examined by a specialized laboratory.
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7.15
USE SOCIAL MOBILIZATION TECHNIQUES FOR ACTIVE SURVEILLANCE OF
CASES
How can case finding be intensified?
Mobilize affected communities in order to:

* Identify potential community contacts of cases, particularly
relatives, friends and schoolmates. If face-to-face contact oc-
curred less than 18 days ago, immunize and follow-up for pos-
sible illness.

* Identify pockets of susceptibles in schools, churches, or other
social groups. Conduct special immunization clinics to reach
these groups.

7.16

IDENTIFY SUSCEPTIBLE POPULATIONS

Are there ony susceptible population groups in the programme?

In countries at Stage D), most of the population is susceptible to
poliomyelitis due to the low immunization coverage level (<50%).

In ¢countries at Stage C, the number of susceptibles is smaller and
therefore susceptible population groups may be identified. These
mainly belong to areas within the country where the immunization
coverage lovel is below the national average (i.e. below the 50-80%
range), such as under-served urban areas.

In countries at Stage B and A, the immunization coverage is
above the 80% level, and susceptible population groups can be
identified in a more accurate way. Apart from those unimmunized,
there are also a number of persons who are immunized but who did ‘
not develop immunity because of the limitations of vaccine efficacy. '
Immunity to poliomyelitis can be determined through serosurveys.

Seroconversion is useful to measure the induction of an immune
response in the host. In the absence of disease, seroprevalence can
indicate the persistence of antibody and presumably immunity.

Is there u need fo carry out serological studies ?

Serological studies are expensive and require the support of a
laboratory capable of performing polio neutralizing antibody tests.
Therelore, use of such studies should be limited:

* To assess the serologic status of a given population. Population
based scrologic studies are of value in countries with high immu-
nization coverage and very few or no cases of poliomyelitis, In
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such countries one might want to look at the serologic status of
certain age groups or cerfain population groups. In this way oene
might be able to identify age groups or special populations who

remain susceptible. Remember, however, that population based
serologic studies require good sampling techniques and a fairly
large population sample.

» To rapidly assess serological response to oral polio vaccine, EPI
has prepared a standard protocol to quickly assess whether a
country is having a significant problem of low seroconversion
following 3 doses of oral polic vaccine. This study can be conr
ducted among 30 to 60 children 7 to 12 months of age who have
immunization cards documenting the receipt of OPV1, OPV2,
and OPV3. Such a study would be of particular importance in a
country where immunization coverage with OPV3 is at least 60%
and where poliomyelitis remains endemic (see Annex 5).

IDENTIFY WILD POLIOVIRUS IN THE ENVIRONMENT AND IN COMMUNITIES

Why should dircolation of wild poliovirus in the environment be monitored?

Monitoring wild poliovirus circulation in the environment and in
communities is important in countries at Stage A to document their
polio-free status, This kind of monitoring may help detect wild
poliovirus importations even before cases occur.

Which are the best approaches for monitoring the circulation of poliovirus
in the environment?

Surveillance of wild poliovirus circulation can focus on the follow-
ing different techniques:

» Analysis of sewage and/or surface waters for wild poliovirus.

» Search for wild poliovirus excretors among selected “risk popula-
tions”.

¢ Random screening of faecal specimens for wild poliovirus.
* (Collection of data front diagniostic laboratories.

Sewage/surface water screening:

~ » Regular screening of sewage for wild poliovirus can be carried

out only in areas where a central sewage systermn exists, This is
usually possible in large cities. ‘

» A sewage specimen should be collected from the inlet tube of the
selected sewage plants at monthly intervals. The selection of
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sewage plants should be based on geographic representativeness
and should cover large population settlernents.

* Specimens can also be taken from surface water (for example,
rivers and lakes).

* Since the screening has to be limited for practical reasons to only
a small number of locations, it may only reveal the circulation of
wild poliovirus at a relatively late phase in an outbreak.

Screening of “risk populations:”

= Countries which receive immigrants (particularly young children
arriving for adoption) from areas of the world in which poliomye-
litis is endemnic can screen these populations on arrival for their
immunization status and immunize accordingly.

Random screening:

* Random screening for poliovirus excretors is not recommended
as a routine method. However, it can be useful in screening rural
communities where sewage screening is not possible.

* Screening of young children can substifute for random screen-
ing, but in countries with high immunization coverage levels the
yield is not expected to be significant.

Collection of diagnostic data:

¢ Reliable routes for information from diagnostic laboratories to
the national health authorities must be established.

* All poliovirus isolates from the environment and untyped entero-
viruses from cases which clinically resemble poliomyelitis should
be forwarded to a national reference laboratory for further
identification.

What actions to take when wild poliovirus is isolated?

Countries in stage A or B may already have an established policy
to deal with isolations of wild poliovirus either from healthy individu-
als or from the environment. The following applies particularly o
countries which do not yet have an appropriate set of procedures to
deal with such situations.

Actions following the isolation of wild poliovirus diffcr in coun-
tries using mainly OFV from countries using mainly IPV. Countries
using a combined OPV and IPV schedule should follow the puide-
lines for countries using OFV,
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In countries using OPV. poliovirds will frequently be isolated from
individuals and from the enviromment. Stage A countries using OFV
need not be immediately concerned when a positive isolation is
made. In most cases, further analysis will show that this poliovirus is
of vaccine origin. Even when the poliovirus is shown to be a wild
strain, the intestinal immunity resulting from OPV immunization
should limit its spread in the general population.

Ini countries using OPV, if the isolation of wild poliovirus is made
Srom a healthy individual who has been in another country during the
previous two months, and if immediate contacts are adequately
immunized, surveillance of household contacts of the individual for
clinical symptoms and for virus excretion should be adequate. If !
there is any doubt about the immunization status of the confacts,
one or more doses of OFV should be administered to them.

In countries using OPV, if the isolation of wild poliovirus is made
from a healthy individual who has remained within the country for the
last two months, there has been either a laboratory error or there
has been local spread of wild poliovirus. This would call for a repeti-
tion of laboratory examination and a review of the immunization
coverage data in the general area of the place of the isolation (the
district in which the individual resides and the neighboring district).
Serological studies of immunity of the districts population may be
considered.

In countries using OFV, if the isolation of wild poliovirus is made
from an envireanmental sample, a review of the irnmunization cover-
age date is indicated. Also, health facilities seeing neurological
patients should be reminded of the need to collect specimens from
all patients with flaccid paralysis for laboratory examination.

If the isolation of wild poliovirus is made from a healthy individual
or from the environment in a country in stage A using only or mainly
IPV, there should be more concern about the potential spread of the
wild virus. Any isolation of wild poliovirus should be followed by
widespread sampling of contacts and of the environment and by -
intensive review of immunization coverage data and where available,
of serological data. A mass campaign with OPV should be consid-
ered in areas where the immunity is less than optimal.
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QUESTIONS ABOUT SURVEILLANCE ACTIVITIES

This section is intended to help programme managers plan for
polio eradication activities by identifying the areas in which their
programime needs to be strengthened.

Each question is labeled with the section number in which you
will find the relevant text in the manual. Read the relevant text
before answering “yes” or “no” to each question. A “no” response
indicates that the programme needs to be strengthened in this arca.

Questions for all national programme managers: ' Yes No

7.1 Does the programme use the case definition for poliomyelitis that is included in
the manual?

7.2 Does the routine reporting system:
~ report all EPI target dizseases?

— assign one health worker to surveillance at each level and geopolitical unit of
the health system?

train health workers to record and report cases?
use simplified forms for reporting EPI target diseases?
receive reports from all health facilities?
receive all reports on time?
— follow up on report defaulters?
~ provide feedback to health staff?
Does each district submit a surveillance report to the national level?
Do district levels report to the national level on a monthly basis?
Does the national level report to WHO on a quarterly basis?
Is zero reporting implemented and enforced?
Has a sentinel reporting system been established?
I yes, does the sentine] system:

~ select appropriate sites?
— report the total number of cases, plus the age and immunization status of
each case?

- include facilities other than health facilities?
Are outbreak investigations conducted:

~ when the number of reported cases is greater than what would be expected,
as described for each stage in the manual?

— using the procedures described in the manual?

— with all elements done within prescribed time limits?
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Yes No

7.8  Are specimens collected for laboratory analysis?
7.9  Are all cases classified as “Suspected,” “Confirmed,” or “Discarded?”
7.10 Are all investigated polio cases recorded on a line-list?

7.11 Are surveillance activities evaluated on an ongoing basis, as described in
this manual? :

For countries in stages C, B and A:

7.12 Are vaccine efficacy studies conducted as a part of every outhreak?
In countries with fewer than 50 cases per year:

7.13 1s outhreak control conducted:

— as soon as preliminary assessments indicate an outhreak (i.e., without waiting
4‘ for laboratory confirmation)?

- by immunizing all infants and children 04 yearsof age?

— in a wide geographic area?
7.4 Do districts report polio cases to the national level each week?
7.14 Has an Expert Review Comumittee been established?

For countries in stages B ond A:
7.15 Are social mobilization techniques used to identify cases of poliomyelitis?
7.16 Are efforts made to identify susceptible populations? |

7.17 Are environments and communities monitored for the presence of wild poliovirus?
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8.
VACCINE QUALITY CONTROL & LABORATORY SERVICES

a.‘
DEVELOP/IMPROVE LABORATORY SERVICES

What general principles should be followed when developing/improving
Iohoratory services?

Identify the laboratories which will perform the required virol-
ogic and serologic tests for poliovirus.

The tests needed are:
* virus isolation
—- primary identification
~ intratypic differentiation
» gerologic tests for antibodies
Determine the capability of the laboratory to perform the indi-
cated tests.
The following are guidelines:
+ National laboratory:
— virus isolation (primary identification)
— serologic tests
» Reference laboratory:
- virus isolation
— primary identification
- intratypic differentiation
- serologic tests

Arrange for the required services.

8.2
PERFORM DIAGNOSTIC TESTS ON LABORATORY SPECIMENS

When should laboratory services be used for diagnostic purposes?

At Stage D, diagnostic laboratory services are not vet a prioﬁty.
However, the programme does need to identify and develop a
national laboratory, if possible, and to identify a reference laboratory




for back-up services and special tests. Laboratory investigation
should be reserved for isolation and type identification of virus from
representative endemic cases and from representative cases in
outbreaks.

Af Stage C, if more than 50 cases are reported per vear, the pro-
gramime should use laboratory services very selectively. Laboratory
evaluation should be reserved for isolation and type identification of
virus from representative endemic cases and from representative
cases in putbreaks,

At Stage C, if fewer than 50 cases are reported per year, the pro-
gramme should extend the use of laboratory services. Surveillance
with case investigation and laboratory confirmation is important,
and will aid outbreak control measures.

At Stage B, the programme should use laboratory services fully.
Case investigation is vital for all reported cases, and laboratory
identification of all virus isolates is needed.,

At Stage A, the programme should use laboratory services fully.
Laboratory utilization is essential for serosurveys of target popula-
tions and testing environmental samples, as well as for case investi-
gation if needed.

8.3

USE PROPER PROCEDURES FOR SPECIMEN COLLECTION AND HANDLING

Who shouvld collect spedmens?

» For hospitalized cases, the clinician in charge of the patient should
collect the specimens.

» For field work, the epidemiologist and team who conduct the case
investigation should obtain the specimens.

What specimens should be collected?
»  For hospitalized cases, obtain the following samples:
~ paralytic poliomyelitis: throat swabs, faeces, acute and conva-
lescent sera,

— meningo-encephalitis: throat swabs, facces, cerebrospinal
fluid, acute and convalescent sera.

- fatalities: autopsy specimens (tissue from brainstern and
spinal cord, a segment of descending colon, and serum).

*  For non-hospitalized cases, obtain faccal and serum specimens
only.

(These specimens will have the highest vield and are the most
important to get during field investigations.)
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How should Iahoratory specimens be collected, handled and stored?

= For hospitalized cases: details of specimen collection may be left
to the clinician in charge.

s For non-hospitalized cases: Figure 8.1 summinarizes when and how
to collect, store and ship faecal and serurn specimens obtained
during 2 field investigation.

FIGURE 8.1

SPECIMENS FOR POLIOVIRUS DETECTION: COLLECTION, HANDLNG, LABORATORY TESTS
AND INTERPRETATION

Type of | When to Collect | Collection Handling and Storage | Type of Exam | Results ’E
f . Specimen | Specimens Technique of Specimens
Fagces |- Assoon as + Collect 8 + Transport in Virus Isolation | Isolation
possible after grams of stool insulated box indicates
onset of iliness in clean infection |
container + Store in refrigerator i
+ May be taken (0-8°C) or in freezer
up to 6 weeks | + Label with 20°)
after onset name, 1D
number, date | = Ship in insulated
+ Take 2 of collection box with cold packs
specimens
24-48 hours ¢ Include investigation
apart form
Biood = First specimen | = Collect 510 cc | + Keep af room Neufralizing | See
Serum as soon os of blood in temperature until Antibodies Figure
possible after sterile tube ¢lot retracts 8.3
onset
+ Use clean + Transfer serum to
-‘. » Second technique sterile plastic tube; i
specimen 3 use centrifuge if L
weeks after the| + Label with available lﬂlg
first nome, iD Jniﬁ
number, date | = Transport, store & i
+ Third of collection ship as above i
specimen, if
needed

1 o e e i AL P i
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When should specimens be collected?

1

Collect specimens for viral isolation (for example, faeces) as early
in the course of illness as possible, preferably within 7 days aftcr
the onset of illness,

. Likewise, collect an acute-phase serum sample as early as pos-

sible, preferably within 7 days after onset of the illness.

Collect a convalescent-phase serum sample 3 weeks after the col-
lection of the first sample.

If the results of tests on the first two serum samples are inconclu-
sive (see Figure 8.3), then collect a third serum sample as soon
as possible after the results are known.,

Take autopsy specimens as soon after death as possible, Other-
wise, any virus present may become non-viable because of post
mortem changes in the tissues.

You may collect faecal specimens as late as 6 weeks after onset of
illness, although the yield of virus will be the highest in the first
week.

You may, likewise, collect serum specimens at any time after
onset of iliness, although neutralizing antibody titres are likely to
rise a few days after poliovirus infection.

How are specimens collected during a field investigation?

Outside the hospital, in field investigations, the most important

specimens to obtain are faecal and serum samples,

1.

For faeces, collect 8 grams (zbout the size of the tip of the thumb)
in a clean, leak-proof container. Seal the container with tape
during transport. Collect at least two samples 24-48 hours apart.
If the patients cannot produce a stool, use the anal tube tech-
nmiue:

Anal tube technigue: Use an open-cnded glass tube approximately
2 mm in diameter and 150 mm in length. The glass edges should
be rounded by heating in 4 flame. Sterilize the tube and plug one
end with cotton wool. Lubricate the unplugged end with liquid
paraffin and insert gently into the rectum. With slight movements
of the tube, an appropriale amount of stool is usually obtainablc.
Place the tube containing the stool in a test-tube, and seal se-
curely.

. For acute and convalescent sera, collect at least 5 ec and not more

than 10 cc of venous blood by clean technique. (Bacterial or
fungal contamination will interfere with the results.) Place the
blood sample in a sterile blood collection tube (without antico-
agulants or preservatives).
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Do not forget to collect the convalescent serum specimen 3 weeks
after the first. Collect a third serum specimen if test results on the
firsttwo specimens are inconclusive (see Figure 8.3).

3. Label all specimens clearly with the appropriate information:

L]

patient’s name ‘

— identification number, if available

type of specimen

— if blood, state whether acute or convalescent sample
date of collection

Submit a copy of the Case Investigation Form with each sample.

What materials are needed when collecting specimens?

Several items are needed, at a minimum, for each case invest-
gated:

1. Materials for collection of faecel specimens

1 stool specimen container—nonsterile, disposable,
polyethylene, 60cc, with water-tight screw-cap

1 tongue depressor- disposable, wooden, 140 mm x 16 mum

2. Materials for collection of blood samples

2 gauze pads, cotton—nonsterile, disposable, 8 ply, 5%5 cm
1 alcohol wipe—sterile, disposable,5x5 ¢m
1 tourniquet—Ilatex rubber, 75 cm length

1 needle—sterilizable 23 gauge straight or disposable
butterfly type

1 syringe—sterilizable, Scc

1 blood collection tube—sterile, glass, 10¢c volume, plain (i.e.,
no anticoagulant)

1 band-aid

3. General materials

2 labels—auto-adhesive 2 plastic bags
1 roll—sealing tape
1 case investigation form

A “contaminated” insulated box with ice packs to enable trans-
portation of specimens at temperature (0-8° C.

(NOTE: Whatever container is used for transpart of laboratory specimens
should be used ONLY for this purpose. It must NEVER be used to transport
vaccines. It should be labeled as “contominated”.)
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How are specimens hondled and stored UNTIL testing or shipment fo a
reference laboratory?

Storage and handling of specimens in the field:

1. Transport stool specimen containers from the field to a health
centre or laboratory in a “contaminated” insulated box with ice
packs.

2. Store stool specimens at the health centre at 0-8° C in the refrig-
erator. Stool samples are contaminaled, so place them inside a
plastic bag and store them separately from vaccines or other
clean itemns.

3. Transport blood at room temperature.

Handling blood specimens in the lahoratory:
Separation of serum from red blood cells:

* Use clean technigue and sterile laboratory ware. Bacterial or
fungal contamination of the serum can interfere with the neu-
tralization test.

= Letblood samples clot at room temperature for 1-2 hours.

= [Jse great carc when separating the serum to avoid mixture
with red blood cells. Residual red cells will hemolyze during
later storage and interfere with serologic tests.

+ [f a centrifuge is not available, remove serum carefully with a
sterlle disposable transfer pipette after retracting the clot.

= If possible, after clotting, centrifuge the blood at 1500 rpmin a
centrifuge for 5 minutes to separate the clot from the serum.
Rernove the serum to a sterile plastic tube with a sterile dis-
posable transfer pipette.

+ After separating the serum, store it in a refrigerator at 0-8° C
until it is transported to the laboratory. Make sure each tube
is labelled clearly.

Storage and handling of specimens in the national laboratory:

1. If blood samples have not yet been processed for serum separa-
tion, do so now.

2. Store sera and specimens for viral isolation in a refrigerator at
0-8° C. Store serwm only, not whole blood.

3. Hthereis no national laboratory with the capability to perform
serologic testing or primary isolation and identification of virus,
arrange to send specimens to a designated reference laboratory
as soon as possible. Seek the assistance of the WHO Regional
Office for any questions or problems.
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Refrigerated specimens (stored at 0-8°C) should be shipped in an
insulated box with ice packs.

How are Spedmens Shipped to a Reference Laboratory?

1.

‘The specimens should be in a securely closed, watertight plastic
tube or vial. If screw caps are used, these must be reinforced
with adhesive tape.

Label all specimen containers (fubes & larger containers) with
the name of the case, the type of specimen, and the date of collec-
tion. Use a marker with indelible ink that will remain legible even
if wet,

. Include a copy of the Case Investigation Form, with complete in-

formafion about the patient and his/her specimens, in the pack-
age. Enclose the form in a plastic bag, heat-sealed or taped over,
not stapled.

. Wrap vials or centrifuge tubes individually in a piece of paper

towel or newspaper and place in a plastic bag, heat sealed or
taped over, not stapled. Wrap larger-sized stool containers in
paper as well.

. Wrap each plastic bag in loosely packed paper or absorbent

cotton wool and place in a rigid waterproof outer container (see

Figure 8.2).

. Place containers in an insulated box with enough ice packs to

maintain refrigerator temperature during shiprment.

. Fill any remaining space in the box with crumpled newspapers or

similar material to serve as padding for the specimens. All pack-
ages containing infectious substances must be marked durably
and legibly on the outside of the package with address and tele-
phone number of the consignee.

NOTE: Specimens sent to laboratories in the United States of America need
special customs clearance. Please check with the laboratory prior to shipping.

8. After receipt in the reference laboratory, all specimens will be
stored frozen (20°C or lower} until they are tested. Cerebrospi-
nal fluid and autopsy specimens should be stored frozen at -20°C,
if possible.




FIGURE 8.2
THE ELEMENTS OF PACKAGING FOR VIROLOGICAL SPECIMENS

WIAR MaTCd

A: Ampoule containing the specimen: screw-copped vial (illustrated with a
nontoxic rubber line and taped shuter lamesealed glass ampoule.

B: Absorptive material—e.g., fissue paper or absorbent cotton wool—sufficient o
absarb all the specimen should leakage ocour,

C: Plastic bog, heatsedled or foped over {not stapled},

D: Sheck-absorbing padding—e.g., loosely packed paper or absorbent cotton wool,

E: Rigid waterproof outer container.

F: Tightfitting lid—e.g., screw-on or push-on [paintcan typel—foped shut or clippad,
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8.4

USE STANDARD METHODS TQ INTERPRET THE RESULTS OF DIAGNOSTIC |
TESTS

How are the results of virus isolation studies imterpreted?

Stool samples, throat swabs, cerebrospinal fluid and autopsy
specimens will all be processed in the laboratory, stored until test-
ing, and tested by culturing the specimen on cell lines that support
the growth of poliovirus.

Isolation of poliovirus from any of the above specimens indicates
infection. Failure to isolate virus, however, does not exclude the,
possibility of infection.

‘When viral growth is noted in cell cultures, poliovirus is identified
by neutralization tests, using antisera. This is primary identification,
and indicates whether poliovirus type 1, 2 or 3 is involved.

Special tests are required to distinguish vaccine-type poliovirus
from wild- type poliovirus; the methods may differ at different refer-
ence laboratories. This is intratypic differentiation.

How are the results of serologic tests interpreted?

Acute and convalescent serum samples are tested simmultane-
ously. Serial dilutions of the sera are made, and the presence and
amount of neutralizing antibody is determined.

Figure 8.3 summarizes the interpretation of serologic tests.

When can the results be expected?

For viral isolation, it will take at least 28 days to have final results
hack, given the length of time it takes to isolate and identify virus,
including repeat tests if needed.

For serologic tests, the acute and convalescent sera should be
tested at the same time. Therefore, depending upon when the
second blood sample is collected, allow 4-6 weeks for results to be
available,




FIGURE 8.3

INTERPRETATION OF RESULTS OF NEUTRALIZING ANTIBODY TEST FOR POLIOVIRUS

Acute Serum
(0-7 days after onsef)

Convalescent Serum

{More than 21 days after
onset)

Interpretation

Recommendations

Absence of neutralizing
antibodies

{titre<1:8)

Absence of neutralizing
antibodies
{titre<1:8)

Absence of recent
infection
—not poliomyelitis

Presence of neuiralizing
antibodies

{titre=1:8)

Inconclusive

Collect third serum
sample. If same results,
not poliomyelitis.

Prasence of neutralizing
antibodies

ftitres>=1:16)

Confirms recent
poliovirus infection

Presence of nautralizing
antibodies

(tifre=1:8)

8.5

Presence of neutralizing
ontibodies
{titre <4x initial titre)

Inconclusive

Collect third serum
sample. If same results,
not poliomyelitis.

Presence of neutralizing
antibodies
(titre==4x initial fitre)

Confirms recent
poliovirus infection

Presence of neutralizing
antibodies

(titre same as initial fitre.
Both »=1:512)

ASSURE VACCINE QUALITY

Suggests recent
poliovirus infection

Collect third serum
sample. If same results,
not poliomyelitis.

What is the source of vaccine vsed in the programme?

Polio vaccine used in an immunization programiume comes from
one of the following sources:

* supplied through UNICEF

= supplied from other external sources (for example, bilateral
donation or purchase) in final form

* bulk obtained from an external manufacturer, repackaged nation-

ally

» manufactured nationally
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Does the vaccine meet WHO requirements?
If it is obtained from UNICEF, it does.
UNICEF purchases vaccines:

¢ that are certified to meet WHO requirements by the national
control authority (NCA) in the country of manufacture

» that are routinely monitored for potency by WHO

However, if there are any questions concerning UNICEF-tendered
vaccine, consult the WHO Country Representative (WR) or the
UNICEF representative.

If the vaccine is obtained from other external sources, manufac-
tured nationally, or imported from a source other than UNICEF, it
may not meet WHO requirements.

Assure its quality by requesting wriften information:
¢ from the manufacturer

¢+ from the national control authority, or

* from the relevant official in the Ministry of Health

If the immunization programme uses vaccines from multiple
sources, please note the following suggestions:

1. If possible, use vaccine from the same source in the same area of
the country (for example, use UNICEF-tendered vaccine in
Province A and nationally-mamifactured vaccine in Province B).
If problems arise, vaccine qualify issues can then be analyzed
more easily.

2. Use vaccine from each source according fo the mamifacturer’s in-
structions (for example, give 2 drops versus 3 drops of TOPV).

3. Keep records of the vaccine manufacturer and the batch number
in the immunization centres.

EVALUATE THE COLD CHAIN PERIODICALLY

Does poliv vaccine maintain its potency during shipment to the country?

Review WHO/UNICEF guidelines for packaging and shipping
vaccine and decide:

= Iz insulation appropriate?
» Are storage volumes per dose of vaccine maintained?

» Are cold chain monitor cards packed with every 3000 doses of
vaccine?
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* Js vaccine packaging white?

* Is the vaccine shipment label affixed to the package?
(See Figure 8.4)

¢ [s vaccine sent by direct route?

* Does it arrive on Monday - Thursday only?

* Are vaccine consignments booked well in advance?
¢ Are telexes sent at least one week in advance?

* Do telexes include appropriate information, especially airwayhill
(AWB) number?

* Are copies of the invoice attached to the AWB for customs clear-
ance?

* Do invoices quote vaccine batch numbers and dates of expiry for
the lots of vaccine sent?

FIGURE 8.4
VACCINE SHIPMENT LABEL

VACCIN

X

AIURGENT
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FIGURE 8.5

E ]

Does polio vaccine maintain potency from its arrival in the country fo
delivery?

This depends on:
» cold-chain requirements for polio and other EPI vaccines
¢ the functioning of the cold-chain system

Are the vaccnes stored af the right femperature?

The cold chain must ensure that vaccines are kept at appropriate
temperatures during transport from the manufacturer to the vaccine
recipient (see Figure 8.5).

VACCINE STORAGE TIME AND TEMPERATURES

Level:
Maximum
Sterage Time:

Central Store Regional Store | Health Centre Transport

Up to 8 months ~ Up to 3 months Up to T menth Up to 1 week

Measles

Oral Polio
Vaccine

DPFT

Tetanus
Toxoid

BCG

NOTE: Storage times are maximum figures. Check expiry dates as well.

Polio vaccine should be kept in the health centre refrigerator,
and not in the freezing compartment because there is a danger of
warming the vaccine when unfrozen ice packs are put in the freez-
ing compartment to be refrozen.

NOTE: Polio vaccine is the least heat-stable of all EFT vaccines.
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Is there adequate and operafing cold chain equipment available ot all
levels?

Check that all health facilities have the necessary equipment to
maintain the cold chain. This includes:

* (Central level:

— ¢old rooms (-15°C to -25°C and 0 to +8°C) and/or refrigera-
tors, freezers and ice pack freezers

- cold boxes

- ice packs

- cold chain transport

— back-up power source

— alarm system

- temperature recorder
* District/regional level:

— freczer and/or ice pack freezer

— ice-lined refrigerator

— cold boxes

- ice packs

- vaccine carriers

- cold chain transport

— thermometer

* Health centre level:

1

refrigerator and ice pack freczer combined

cold boxes (if sufficient icepacks can be frozen)
— ice packs

— vaccine carriers

~ cold chain transport

— thermometers

Check the equipment inventory for spare parts. Ensure that there
is a system for immediate maintenance and repair of cald chain
equipment,
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How should the quality of the cold chain be monitored?

Use indicators to warn if the temperature has been either too low
or too high. The following indicators should be used:
1. Daily temperature chart.

One person should be responsible for measuring and recording
the temperature twice a day in each refrigerator or freezer used
for storing vaccines (see Figure 8.6).

FIGURE 8.6
DAILY TEMPERATURE CHART

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Tme MEMEMEMEMEMEMEMEMEMEMEMEMEM EMEME

+24

+20

+1&

+12

SAFE TEMPERATURE
RANGE

NOTE: The chart shows morning (M) and evening (E) recordings. There
have been three periods when the safe temperature range has not been matn-
tained.
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2. Cold chain monitor card.
The cold chain monitor card (Figure 8.7) can be used to:

~ check the cold chain routinely

— check on suspected weak patts of the cold chain

— conduct special evaluations of vaccine storage and handling
practices in a region or in a country.

FIGURE 8.7
THE COLD CHAIN MONITOR CARD

‘ﬂ Vaceing Cold Chain Monitor

L1

Dute 1 Irilh g Location Dave our Index

Keep the Cold Chain Monitor with your vaceine

complete the top part of the card

— fill in the date

= fill in the index {--, &, B, Cand/or 12}
—hiliin the Jocation

When the Monitor arrives ., ., , Q

When the Monitor leaves | . . .
complete the top part of the card
— 1t in the date
= fill in the index |+, A, B, Cand/or 1)

T am INDEX/INDICE 4 M “_3_'“': W wincdows A, B, C & (3w sl white use vacgiom nonmally,

E o COICOICD

+3 onitarMar A B c

==. lndwator = 11 the windows A to & ae completely blue, ot window 0 i sl
WA | e al WhiTe it mears that Th vacine has baen @xpasod 4G s bt uin

abave 107 G but below 34" €2 1o 1 Tallowing numbia of days;

A AR ABC

. BEFORE USE iy Y ; AEC
Meagtes | . - AT 0| Fewys | Baays | 14 daye
M ‘ el 2a [ 11 days
T EDI may ba uscd If window D is blue it means that thees has bieon 3 brask in the ool
chwin of a empecature higher than 38° & tar g prion of at et e
MAmHE hears, Chuck the rold chign,
Mam " ' The 1 i ! 3
SUPPLIER My - g i D e i s b b
g i A bt o g EXD E Al ot ghain pulicy fefuing a
FOURNluSEUR Vmeena: - _ shartin prariod befoor aw on dispersat of e vagginn,
Vg
My

3. The Freezewatch indicator

The Freezewatch indicator is used with DPT, DT and TT vaccines
to check that the temperature does not get too cold.

What should you do if there is a break in the cold chain?

Information about what to do in different situations is given on
the cold chain monitor card.

* [f the monitor card gives the advice to test before use, the number
of doses justifying testing is given in Figure 8.9.







