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You have asked for forgiveness for asking quéstions. . Some. of
your guestions are frivolous but I forgive yous AR b tler e
education regarding live viral vaccines will do you no harm,. . .. ., .

¥ Infe, ~ 1 s .
The live viral vaccines go into a 'suspended animation' at —2000 :
Tieir shelf life hence gets pgolonged by the period it staged at
-207-, If stored at +4 to +8°C, it would reach the end of its 7
shelf life and potency by the time its date of expiry approaches,

Yutdated OPV will cause no harm if it is potent. It may not bhe

ury jood/have a vaccine with an expiry 2 years hence,but of [if you
lousy potency at the time of use., There is hence né magic in

expiry dates stamped on vials. Generally speaking, you do not

use outdated vaccine but if you know its good, you are a fool

to throw it away, b ’ .

If you iave gave me an option of using an outdated OPV of good
pvotency for my child versus no vaccine, I would take the outdated: ..
va:ccine, If I was not very educated and my child developed chicken
pox after .receiving a dose of OV which my doctor said was of

dubious quality, I would then scream mnrder .at the doctor who gave it.

I have tried to make you understand the issues involwved. If you
fekl uncomfortable, stop using the vaccine. When the 'hext batch
comes in August I.will let you know, ' i o

Regards

Yours sincerely,

Sl o
\Hwokrndz7
Dr.Vinochar Balraj®:
Project Officer '
fiorth Arcot District
Folio Control Program
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Paralytic Poliomyelitis : A Tragedy on the Rise

Gloria Burrett

The Spastic Society of Northern India is a
voluntary organisation which runs the Centre for
Special Education. This is a special school for
children with cerebral palsy. Here problems such
as stubborn self willed limbs, specific learning
difficulties, hearing problems and unintelligible
speech are handled by a group of professionals
working closely with the parents of the affected
children. This article traces our increasing inter-
vention in the area of polio, both in management
and prevention. This is significant in that, cerebral
palsy was intended to be our main area of speciali-
sation. We also hope to project through this the
enormity of the problem in that—epidemics of
polio are occurring in an area well connected to
hospitals; despite the OPV (oral polio vaccine)
children are being affected by polio; and general
practitioners are aggravating the problem by the
indiscriminate use of injections.

QOur rural centre:

Two years after starting our centre at Delhi and
following our brief experiment with the children
from Madangir (an urban slum development area
of Delhi), we felt it was necessary to reach out to
the many children affected by cerebral palsy in the
villages. Our centre would have to be sufficiently
distant from Delhi for it to be viewed as a necessity
and yet close enough for our regular visits. This
October will have made it six years since the incep-
tion of our rural centre at Dayalpur village (Farida-
bad District). The centre is situated within the
Primary Health Centre campus, 10 kms from the
district hospital at Ballabgarh which is also the
training centre for interns from the All India Insti-
tute of Medical Sciences, and approximately 20

Kms from the main civil hospital at Faridabad. One
could say that the area we chose had access to
primary health care as well to other referral services.

Soon after the rural centre was opened, we
realised that there were several problems in starting
a centre of this kind in villages. The whole area
of “handicap” is not a priority. Children with
severe cerebral palsy die or are starved to death.
In poorer families like those of the daily wage
earners where the work load on parents is greater,
each day’s wage is precious; and where it is diffi-
cult to feed one’s normal children, the handicapped
child is a problem that is best forgotten. So,
often we had to create a problem in the minds of
parents and make the child’s handicap appear
more serious than it seemed to them at that time.
In our minds we could imagine these disabled
children growing into handicapped adults.

Shift of Priorities:

Of the seven students we started with, only one,
a severely handicapped, immobile, intelligent, eight
year old with cerebral palsy was brought in by
parents who were desperate for our services. The
others we admitted were either mildly affected
physically and/or had speech problems. One was
a child with polio whom we wanted to integrate
into a normal school as quickly as possible. There
was always the feeling that with our limited staff
and our initial intention of rehabilitating children
with cerebral palsy, the condition of polio could
never take precedence. We believed that the
severely affected spastic children in the course of
time would make up our numbers and take up our
full attention,



However, within six months, and increasingly
so today, the great number of polio referrals and
to a lesser extent those with hearing problems
have made us think otherwise. The following
facts are indicative of our growing involvement
with polio.

Today the breakup of our children is as follows:

Polio —52
Hard of hearing —24
Cerebral palsy —17
Others —13

These figures are not a complete index of
cases existing in this area, but only those who
attend our centre. There are many mildly affected
polio cases who see no need for our services and
some severely affected cerebral palsy children who
are unable to attend our centre. But we are aware
that the number of polio children who are not
being catered to by the centre at present far
exceeds the latter.

To cater to the growing number of cases other
than cerebral palsy, a home management program-
me was introduced for children needing specific
help in one or two areas and needing to attend the
centre only once a week, fortnight or a month.
We held a six-months training course for local men
and women to enable them to detect, diagnose and
treat polio. Right now there are six fully trained
rural rehabilitators who are instrumental in increas-
ing the number of polio referrals. Their closeness
with the community aids detection. They also
have a special ability to motivate parents as three
of them have children affected by polio.

Our medical follow-ups include regulation of
drug doses for epilepsy, diagnosis of neurological
conditions, audiograms, applying for free aids
available in hospitals and operations. Of these,
the most running around is involved in the case of
operations. Upto five visits are necessary before a
child is admitted and another four during admission
to get feed-back from doctors. Of the 25 cases
we have referred so far, 23 are cases of polio.
Following surgery, and also in most polio cases not
requiring surgery, calipers and crutches are essen-
tial. This requires another round of hospital visits,
to ensure that the recommendations we forward
are heeded by the doctors. Getting into the area
of polio sometimes forces from us a greater involve-

ment by way of time, energy and manpower
than we had bargained for and yet there is no
choice for us.

What would happen if we referred all such cases
to the nearest hospital? The Civil Hospital at
Faridabad has two orthopaedic surgeons but our
operation cases were turned away with the state-
ment that “this operation is not done here”. The
District hospital at Ballabgarh does not have an
orthopaedic consultant. Four years ago, during
an ICMR project on polio, a team from the Rehabili-
tation department of the All India Institute of Medi-
cal Sciences visited the hospital regularly twice a
week. Since then all cases requiring rehabilitation
are referred to Delhi where the department provides
us maximum support by way of diagnosis and
provision of aids. A word about the ICMR project
is in order here as an example of Government’s
intervention in the area of polio. The project
covered the greater part of Faridabad district. The
ICMR team conducted an impressive survey of
the number of handicapped children of all catego-
ries in all the villages. Measurements for calipers
for all polio children were taken at one go and the
families were promised delivery of free calipers at
their homes. Although some children did receive
the calipers immediately, we know that these were
stillbeing delivered as much as two years later. Apart
from the obvious outcome of ill-fitting calipers
and disappointed parents, even those with well-
fitting calipers discarded them in a couple of
months due to a lack of follow-up. Many homes
in the ICMR project area display calipers hung up
on the walls as an ‘object de art’!

Coming back to the question of referral services
for the handicapped children, the chances are that
they would be sent onto the hospitals in Delhi of
which, Kalavati Saran Children’s hospital, the All
India Institute of Medical Sciences, and the
Safdarjung hospitals are the most frequented.
Generally in these hospitals, even if they boast of
superspecialities, the rehabilitation units tell a sad
tale. | recollect how an intelligent and a very
confident parent of one of our polio children had
to intervene in his son’'s treatment. He realised
that the fixed contracture would need more than
the wax treatment his son was being given. The
Consultant was, fortunately, honest enough to
admit the misktake—a costly one for the father,
who had to travel the long distance from Haryana
to Delhi, but the father was allowed to meet the
consultant only on his third try when accompanied
by me. We also have had parents tell how




futile they felt the daily sessions to be and even
after a year of treatment at one of these hospitals
many parents have no real knowledge of the
problem. Over 50% of our cases are drop-outs
from such hospitals because of the problems of
distance, time and money, They now have child-
ren needing operations for unattended fixed joints
because of parental frustration in the face of the
uncaring medical profession.

All this has forced us to get into this area of
polio in greater depth. We have had to follow-up
old hospital cases, accompany parents to hospitals,
be actively involved at every stage of the operation
procedure, and motivate parents and children into
doing therapy so that mobility and integration may
follow.

This management of polio has made a difference
in that it has helped us gain more credibility.
While earlier, a high percentage of acute cases
relied on the local village ‘phalwan’, who claim
to have the ability to activate flail limbs through
vigorous massage (even within the very vulnerable
first month following the onset of polio), today, we
are being referred acute cases as compared to
the initial referral pattern of cases of plus-five
years of duration.

From Rehabilitation to Prevention

The next step was apparently to go beyond the
acute cases and evolve measures to prevent or
lessen the incidence of polio. However, after
giving it much thought, we felt ill-equipped to
get involved with such measures. It would have
meant involving ourselves with too many priority
problems, a situation where we would be spreading
ourselves too thin. We already had on our priority
list the following priority areas: training courses,
sheltered workshop, employment opportunities in
factories, educational programming, integration,
daily management of cases, following-up govern-
ment facilities for the handicapped and completing.
the medical follow-up. But two issues forced us
into the area of prevention sooner than we thought.
The first was a recent case of polio following an
injection administered by a private practitioner
for low grade fever. The second an epidemic of
six cases of polio at Madalpur village. This epide-
mic would have gone unnoticed save for the
referral by a Physical Training instructor in the
regular school who had been approached by
parents to strengthen their daughter’s lifeless
limbs (she had been a normal two vyears old till
two days before the paralysis). Since then an

isolated case of six-days onset was detected by us
in Tigaon. In all 10 acute cases were enrolled
in the month of April 1987.

There were three disturbing facts about this
epidemic. (1) A recent survey carried out by the
Dayaipur primary health centre showed that out of
the 36 cases who had received three doses of
OPV, 18 had contacted polio; (2) why with two
hospitals within half an hour away, should there be
such an epidemic? Both these hospitals run
primary health centres attached to them, and

" immunisation is meant to be a priority area for the

staff; (3) It is a known fact that 909, of the polio
cases follow injections given during the early
symptomatic stage of fever/cold. Why then were
the doctors indiscriminately using injections for
fever cases in children? The urgency of the situa-
tion however, demanded that we take immediate
action. Our action included working at four
levels:

1. Private doctors— A meeting was held where
all the private doctors from the nearby villages
were invited to find out their routine ‘treatment’ of
polio as well as their awareness to the link between
intra-muscular injections and polio. The meeting
was most revealing in that none of the doctors
present knew that an IM injection could aggravate
paralysis. They felt that as long as there was no
reaction to the injection and as long as it was
properly given, no problem could result. They

surmised that only when the child was injected .

wrongly, ‘injection palsy’ could result, and the
fault therefore lay with the technique and not with
the practice.

We did manage to convince them of otherwise
with our practical experience, medical data, and
explanations. They were also made aware of our
seriousness in following up each such case with
the doctor concerned. Even those who did not
attend our meeting were sent a summary of the
proceedings. Appreciating the doctor's problem
of giving into persistent parents to whom an injec-
tion is a magic remedy, we arrived at the following
compromise. The doctors could continue using
injections as before except in children under five
years of age suffering from fever and chills and
especially during the months of May to September.
As a follow-up to our meeting, a private doctor
ready to inject a child put the syringe away and
persuaded the mother to rely on tablets, on sighting
two of our staff who chose that moment to call on
him!

|
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2. Affected Families— A day after hearing
about the epidemic, our local team went round
Madalpur with their charts and songs on polio.
As people who had gone through similar experienc-
es, the members of the team supported and advised
the parents of the affected children. ,;./Stress was
placed on ‘what not to do’ in the first month follow-
ing the attack. A report was lodged with the
Sarpanch, and details regarding our centre was left
with the parents.’; A month later as none of them
had visited us, another visit was made to explain
the change in treatment and to look into the matter.

3. Community— An all out effort was made to
inform all our old and new parents as well as their
neighbours about the epidemic, the need for
immunization and the role of injections. Many
who had not been given the OPV in Tigaon were
referred immediately to Ballabgarh hospital.

4. Government Health Authorities— Madalpur
village is under the jurisdiction of the Chief Medi-
cal Officer, BK Hospital, Faridabad. Through a
letter personally delivered to him, we appraised
him of the situation and the need for follow-up
action. We also offered our help. However,
there was further feed back only when our local
team made a second visit to the area a month iater
and found out that children had been given their
first round of OPV. Following the CMO’s delay
in getting back to us, we approached a doctor at
Ballabgarh district hospital who felt that it was not
possible for one government organisation to
interfere with the area that lies within the jurisdic-
tion of another government organisation. He also
felt that we, as a voluntary organisation, should
not have delayed in buying vaccines and administer-
ing them in the village when we came to know of the
epidemic. Itwas obvious that the problem was back
in our court. But the question remains as te why a
voluntary organisation be asked to take on a major
responsibility when there were well-equipped and
well-staffed  government hospitals that were
supposed to provide comprehensive health
care to the population it covered. We still have to
meet the CMO, the Health Workers, and Super-
visors at the two sub-centres (Madalpur and
Tigaon) to find out details pertaining to the immuni-
sation programme.

There is no way of knowing how effective all
this will be. Our credibility in this area has certainly

(Contd. on p. 7)

Dear Friend,

Inspite of being one of the ‘cowards’ myself.l
share the basic point that the Gadres have made in
their article ‘When Rome is Burning’ (mfcb-12£_!-).
In fact it is from the point of view of community
health itself, defined in its broadest and most
political sense, that | see the need for more attempts
at and experiments in clinical medical practice.
The process of evolving an alternative health sys-
tem(s) has to include alternative ways of clinical
practice. Community health theory has to in-
clude an analysis of existing clinical practice
(which it has to a large extent) as well as evolve a
system of curative health activity conducive to
our notion of an egalitarian, human, health system.
But any theory evolving in a vaccum is meaning-
less. Theory and practice together can be the
only way of working out any socially meaningful
alternative.

Of course, clinical practice alone has its limita-
tions. But don‘t community health activities alone
have their own limitations as well? Curative
medicine always ends up forming an important
part of any such programme and most of us fall
back upon the conventional form of clinical prac-
tice. However, our major impact in terms of the
message carried to the people is often through
the curative services rendered because they are the
ones felt to be the most needed and relevant by
the ‘people’ themselves. It is the most important
contact point and a major need. But as yet, | feel,
that we have failed to evolve modes of clinical
practice in accordance with our understanding of
the existing and of the desirable health system:
the doctor-patient relationship, technology to be
used, the approach towards ‘treatment’ and
‘healing’, the holistic vs partial view of a patient/
person, the balance to be struck between treatment
as human intervention and allowing nature to do
its own work in the healing process etc. etc... Not
that all these issues have been theoretically resolved
as yet but neither can they be without trying out
various options in practice and testing their vali-

dity in the social reality rather than as we think it
to be.

All I'm trying to point out js that it isn't a ques-
tion of clinical practice vs, community health work.
They are both a part of and complementary to each
other. Both are socially relevant from a radical
progressive view point if undertaken with certain



value positions and with attempts at fresh thinking
and innovative action in response to the social
reality around us. One can understand the reac-
tion of the ‘community health wallas’ to curative
medicine because of the overriding emphasis on it
with neglect of the social aspects and because of
the nature of curative medicine in the established
health system. Unfortunately it has also resulted
in our acquiring a "holier than thou’ attitude border-
ing on the contemptuous towards clinical practi-
tioners, even those trying to practice honestly,
ethically and creatively. This is what the Gadres
are reacting against, and therefore the extreme
positions and strong language that they have
used.

And this kind of clinical practice is in many
ways a much mere difficult task than that of keeping
one’s hands clean and staying out, engaging either
in safe, ‘clean’ work such as a community health
project doing preventive, educative and social
activities or engaging in ‘research’. To be able to
hold one’s own and work amidst others who are
corrupt, within a system which can easily elimi-
nate, amidst a clientele which demands a certain
kind of services which it has been habituated/
addicted to is an extremely intimidating task,
full of frustration, helplessness and the fear of
getting carried along with the tide. It requires
much greater strength of conviction and an inner
strength to be able to hold out. [t also requires
the ability to innovate and creatively use available
resources in accordance with one’s critique of
prevalent medicine and clinical practice. Mutual
support and exchange of experiences could be
most helpful in such a situation.

Therefore if we see the two (clinical practice
and community health work) as parts of a whole |
would consider it important to support and en-
courage clinical practice of the kind referred to.
| wonder if mfc can become, besides a group of
doctors and others focussing on community health,
also a forum for discussion and debate on ethical,
innovative clinical practice. The mfc bulletin can
probably be used to initiate the dialogue among
such clinical practitioners and between them and
those focussing on community health. Later a
separate cell could be made for this if the need
arises making the mfc, as | see it, more ‘wholistic’.
Or may be a separate organisation becomes neces-
sary, but that is yet far in the future.

Ritu Priya, New Delhi

The debate on ‘medical care vs community
health’, which started with the Gadres’ high pitched
cry of “Down with Community Health” has
reached a stage when, all parties concerned, need
to pause and clarify a number of issues, First,
neither Gadres nor Kamla Jayarao, Uplekar——and
now Das, have clarified what they mean by the
term ‘Community Health. Though, Kamla Jayarao
has given us some glimpses of what she has in
mind by implication, she has still responded only
tangentially to Gadres’ attack on community
health.

Gadres’ main complaint is (1) it is almost
‘criminal” for doctors trained to deliver medical
care to go into community health; (2) such a
‘capitulation’ is indeed glorified by the health
establishment including the funding agencies.
What we are not told very clearly is, whether they
are against community health as such or, against
community health by doctors alone.  Das has now
joined this debate by enlightening the “elitist and
snob sections of the health activists” that the slogan
“prevention is better than cure is no longer an
in-thing in fashion” and also that “to a moribund
patient community health carries no meaning
except ridicule.”

Gadres seem to have completely misunder-
stood what community health really is and there-
fore their attack is, in fact, a ‘non-attack’, attacking
what at present goes in the name of community
health (with some notable exceptions though).
Das, too, confuses the issue further by flocking
together community health with other equally
unclear terms like self-help.

Therefore, let me try to clarify what, accord-
ing to me, is meant by community health.

“Community Health is .... a way of looking
at the problem of dealing with #// health in indivi-
duals in their social, biological, and physical
setting. Community Health has at its focus both
individual and environment. Community Health
is .... about the health of all the individuals in
the community”. (emphasis mine) (1). The
specific tool of Community Health approach is
Epidemiology besides the conventional tool of
clinical medicine.

Community Health is about asking the ques-
tion ‘why did this child suffer from pneumonia in
the first place’ after treating the moribund child
with bronchopneumonia following measles—a



child whom Das is so anxious to save. Further
it is about asking the question—why do so many
children suffer and/or die from pneumonia follow-

ing measles in the locality where a doctor practices. '

It is also about asking the question ‘why does
tuberculosis persist in the community despite 20
years of the National Tuberculosis Control Pro-
gramme and with extremely potentanti-tubercular
drugs like Rifampicin available. In no way does
it preclude treating an individual suffering from
tuberculosis but it certainly prevents a doctor
getting the wrong idea that by modern, medical
care afone,—and thus by modern medical doctors
alone, tuberculosis can be controlled. Community
health approach by placing the illness that pre-
sents itself at the clinic—which is often the tail
end of the disease process—in the community, it
places medical intervention in its proper place:
amongst many other types of interventions namely,
socio-economic, political and cultural, all of which
are needed to do away with a disease.

Secondly, contrary to what the Gadres and
Das seem to imply, community health is not (and
should not be) a separate discipline. Though a
doctor can (and should) obtain special skills in
epidemiology, there need not be community health
doctors as there need be surgeons, physicians, and
gynaecologists. [t is possible and it is imperative
to impart a community health orientation to clinical
medicine. For instance, a doctor who is able to
see that a TB patient is unable to come to a Dis-
trict TB Centre for his/her daily stretptomycin
injections because it is 10Kms from his/her village
and s/he is too poor to afford the bus fare, has the
community health perspective. Or a doctor who
perceives a pattern in several patients of infective
hepatitis coming to his/her clinic from a particular
locality and demands that the water supply of the
locality be tested is practicing community health,
Today, an epidemiological outlook in clinical prac-
tice is becoming all the more important to a clini-
cian because of the appearance of iatrogenic diseas-
es. Side effects and toxic manifestations of a
a drug do not become obvious unless the treating
doctor carefully /ooks for unusual symptoms in a
number of patients consuming the drug in ques-
tion. Forming of even such impressions on the
basis of observation is community health, in the
broadest sense of the term.

Finally, Das” attempt, to defend the existing
status of medical practice by absolutizing an impor-
tant but only one of its aspects namely, the “much
needed life saving medicare” is nothing but an

exercise in ideological rationalisation of the profit-
oriented, often irrational and incompetent, as well
as the over-glorified practices in clinical medicine.
Does he really believe that the thousands of doc-
tors who flock every city/town in the country are
really busy saving people’s lives, all or even most
of the time? What about cough and cold prac-
tice, and un-necessary medications, injections as
well as surgery? What about cut-practice? What
about the activities favouring pharmaceutical com-
panies wittingly or unwittingly? Or should we
not diagnose and treat the deep rooted disease
that afflicts the ‘noble” profession because every-
body else is also suffering from the same disease ?
Like the omnipresent ‘foreign hand’, Das invokes
the ruling class’s attempt to push forward indigen-
ous medicine and self-help and its attempt to
denigrate modern medicine in order to, ‘destabi-
lize" it. There is some truth in this theory, no
doubt. But is it not also true that it is the very
nature of modern medical practice at present that
has provided the ruling class the ground for crticis-
ing it and utilising the criticism to deny modern
medicine to the people?

Dhruv  Mankad, Nipani
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I have only one question to ask the author of
“use and Abuse of Biomedical technology” (mfcb
No 124). You, a socially Sensitive doctor, are in
the Out Patient Department, and a woman, with
tears in her eyes, comes with the request for a sex
determination test. She is being terribly ill-treated
and is being beaten up every day by her husband
and her husband’s family. Does one give her a
lecture on medical ethics and the declining sex
ratio and send her back to be illtreated (and who
knows, perhaps to be murdered), or does one
respond to her need?

Prashant, New Delhi




(Contd. from p. 8)

protecting the individual immunized child, is pro-
bably creating a condition conducive to the increase
of paralytic poliomyelitis in the community dueto its
partial coverage. This is the first area of concern.

A study was carried out in Pune in 1983 in
which 90% of the eligible population in the slums
were immunized against polio with 3 doses of
OPV (3). The number of patients admitted in the
paediatric ward from 1979 to 1984 showed a
sudden increase in the number of cases from 44
in 1983 to 84 in 1984. It was found that 3577
of the affected children had infact received three
doses of OPV and the vaccines had maintained
their potency as observed by random checks.
The study concluded that in order to control
polio, 100% coverage of children below one year
is absolutely vital and the dosage of OPV should
increase fram 3 to 5.

Both the UIP and EPI recommend only three
doses of OPV, and if indeed the three doses pro-
vide inadequate coverage, it will not only aggra-
vate the situation by incresing incidence of paraly-
sis but more important, it will discourage parents
from getting their children immunized against
polio. This is the second area of concern.

It has been well documented that intramus-
cular injections predispose children to paralysis
if later they are exposed to poliomyelitis virus.
Injections which cause an inflammatory reaction
can increase the risk of paralytic poliomyelitis
upto 25 times. The most sensitive period is in
the initial stage when the child develops fever and
the first thing that the general practitioner would
do in such a case is probably to give an intra-
muscular injection thereby precipitating paraly-
sis. The educational programmes organized by
UNICEF especially through the television concent-
rate on the need for vaccinations but does not
mention other preventive measures that need
to be taken into consideration. This is the third
area of concern.

It is possible that with EPI & UIP, all these
factors have led to a proportionate increase in
the incidence of poliomyelitis in rural areas also.
But, as the article printed in this issue points out,
even if there is an epidemic right under the collec-
tive noses of UNICEF, WHO, and the Ministry
of Health and Family Welfare (the Head Offices
of which are in Delhi), the chances are that it

will go largely unnoticed and by the time it does
get noticed it could very well be too late.

Sathyamala

References

1. Jacob John, “How shall we control polio-
" myelitis in India?”, Indian Journal of
Paediatrics, 48: 565-568, 1981.

2. RN Basu, “Measles Vaccine, feasibility,
efficacy and complication rates in a multi-
centric study”, Indian Journal of Pediatrics,
51:139-143, 1984.

3. M P Phadke et al, “Poliomyelitis in Pune vis
a vis Immunization in urban slums’, Indian
Pediatrics, 23: 5, 351-354,

CHOPAM-II

CHAI announces the second 4-week course on
Community Health Organisation, Planning and
Management for middle level workers with deci-
sion making powers in their programme. The
medium of instruction will be English and the
venue will be announced later. The training period
will extend from 15th November to 15th December
1987.

For prospectus and application forms contact:
Programme Director, Community Health Depart-
ment, Catholic Hospital Association of India, PB
No. 2126, Secunderabad 500 003, A P.

(Contd. from p. 4)

gone up. Following repeated requests from the
parents of polio children and the village leaders,
a new centre has been opened at Tigaon. A
recent survey done by the local society (Jan
Kalyan Samiti) gave us the names of 50 polio
children. This did not include the 8 already being
treated by us, and those detected more recently.
It is interesting to note that the list has 3 deaf
children and one child with cerebral palsy. It
does seem that we will have to change our priority
from providing services for spastic children to
helping children handicapped with polio. It is
not so much the change in priority that is causing
us concern, as much as the question—When the
simple technology of immunization is available
why should a situation of increasing incidence of
paralytic poliomyelitis come up? Could this
tragedy not have been averted?
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From the Editor’s Desk

According to UNICEF, WHO, and the Ministry
of Health and Family Welfare, India is on the verge
of controlling poliomyelitis by the year 1990.
The Universal Immunization Programme (UIP)
launched in 1985, envisages coverage of the 420
districts in India in a phased manner so that by
1990, the incidence of residual polio paralysis will
be reduced to less than 5/100,000 population.
The strategy of UIP, at least on paper, is better
than the EPI (Expanded Programme of Immuniza-
tion) but three aspects in relation to the control
of poliomyelitis through the administration of OPV
(oral polio vaccine) raises concern.

It has been observed in the last few years that
there has been a paradoxical increase in the inci-
dence of polio in areas where a large amount of
polio vaccine is being administered annually.
For instance in Bombay, coverage with polio
vaccine was found in 37 % of school children in
std IV, 46 % instd I, 47 % in std Il, and 54 % in std
I. Contrary to expectations, the incidence of
paralytic polio has been steadily increasing in
Bombay. A similar situation has been reported
from Delhi, Ahmedabad, Madras, Trivandrum, all
of which are urban centres. One explanation
has been put forward by Dr Jacob John of the
Virology Unit, Christian Medical College Hospital
Vellore, to understand why partial coverage with
OPV not only fails to cause a proportionate reduc-
tion in Incidence but also apparently results in
increasing incidence of paralytic poliomyelitis (1).

Generally, only a small proportion of infants
and children infected with polio virus develop
paralytic illness. Susceptibility to paralysis is
determined by genetic disposition, age at infec-
tion, and immune status; a fourth factor is iatroge-
nic, namely intramuscular injections. Of these it
is unlikely that the proportion of genetically pre-
disposed children is increasing, and the current
increase in the incidence of polio cannot be because

of increasing proportion of children getting infected
due to decreased immunity.

Susceptibility to paralysis increases with in-
creasing age at first infection. Infection when the
infant is very young, with immunity passively
acquired through maternal antibodies, does not
cause paralysis. Therefore in un-immunized com-
munities, intensive polio virus circulation is ad-=
vantageous since infection would occur early.
In the passively immune, infection will induce
active immunity without the risk of the disease.
In others, as age is low, infection is attended by
low risk of paralysis. Thus in these communities,
the incidence of paralysis would necessarily be
low. The increasing incidence in the partially
immunized communities could be due to the
passively immune infants escaping infection only
to become susceptible to the risk of paralysis out-
side the umbrella of protection afforded by the
maternal antibody. The age at first infection may
also be rising, although subtly, resulting in increased
incidence in older children thus increasing the
chances of paralysis. Finally, there may be an
increase in the frequency of intra-muscular infec-
tions which coincident with infection may provoke
paralysis. The first two situation are the result of
the retardation in the circulation of polio virusesin
the community and at the same time the presence
of a large proportion of susceptible population.
The two factors responsible for the retardation of
the circulation of polio viruses in the community
are: improvement of hygiene and partial sporadic
immunization coverage as immune individuals
would be poor transmitters of the virus.

In 1985-86 the OPV coverage in India was 65 %
in the UIP districts and barely 279% in the EIP
areas. It has been reported that there is a high
drop-out rate between the first and second dose
(43.97%) and second and third dose (39.9%) of
OPV (2). The effective coverage is probably even
lower because of the enormous difficulties in
maintaing the cold chain especially in the rural
areas. Thus the UIP programme, while perhaps,

(Contd. on p.7)
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Pulse Polio Immunization (PPI) in India
Process Evaluation
7 December 1997

7 DECEMBER, 1997

18 JANUARY, 1998
Name of interviewer:
Designation:
Date of Visit: Time of visit: ___ State:
District: City/Town/Village:
. Name of Post: Post Coordinator:

Type of Post: Urban/rural/urban-slum/resettiement colony/tribal transit points

Contests:

Form I Interview of PPI Post Coordinator (person in-charge of post)
Form i Observation check list (by independent observer)

Form IlI: Exit interview of people leaving the post (4 forms)

DEPARTMENT OF FAMILY WELFARE
‘MINISTRY OF HEALTH & FAMILY WELFARE
GOVERNMENT OF INDIA, NEW DELHI




INSTRUCTIONS FOR FILLING UP THESE FORMS

As you are an experienced observer, the information you provide us in this evaluation is extremely
useful for the programme. Please take time to fill out the attached forms according to the instructions

given below which may kindly be noted before filling out the forms. We value your comments and
suggestions.

il Please fill up a complete set of forms including, one Form I, one Form Il and four Forms Il}
(one form for each of four children) for each PPI post visited by you.

2t Please fill out one set of forms per post. If you visit more than one post, please copy this set
as needed.
3. This is a qualitative survey. Please try to record the responses as they are made by the

respondents, without changes. If more than one response is made, record all.

4, Please try to spend some time observing the working at the PPI post before filling up Form 2.
The post should have been open for at least two hours before the observations are made. Q"‘
i~
5! Please tick the relevant answer.
6. Whenever “other” is selected as a response to a question, please try to specify what exactly is
meant by “other”, using whenever possible the words of the respondent or your own
description.
7. An incorrect response (for instance a date other than 18/1/1998 for the next PPl or any other

vaccine) should be recorded as “doesn’t know” indicating the respondent does not know the
correct answer.

8. Please try not to prompt the respondent. This is especially important for questions like no. 6
in Form Ill where the responses should be recorded as said by the respondent.

9. Please feel free to record your own observations in the spaces provided on Form Il. Your
valuable observations will enable us to improve the second round on 18/1/1998.

10. In form lil, please try to assess and fill in routine immunization and earlier PPI dose coverage Q,
of the children interviewed.

1) Kindly post these forms back latest by Monday, 9 December 1997 so that they can be
analysed in time to improve the second round of PPl on 18/1/1998. A self addressed
envelope is enclosed for this purpose.

Thank you.

Please post all forms by 9 December to:

Dr S. Sarkar

Assistant Commissioner (Imm.), MOHFW
c/o Health Section

UNICEF

73 Lodi Estate, New Delhi 110 003



Form |

INTERVIEW OF THE PPI POST COORDINATOR

1

OTELE i G RR

What is the total number of workers at this post?

Health Workers Anganwadi workers
Teachers Students
NGOs Community volunteers

Armed Forces Others (specify)

What is the number of children 0-59 months (less than 5 years) of age expected?

How many OPV vaccine vials were received?

Did vaccines arrive - on time/delayed
What cold chain equipment is available at this post?

Vaccine carriers Day carriers Others (specify)

What communication materials have been received?

Banner/Flag/Stickers/Posters/Others (specify)

A) Are there some localities within your catchment area from where

children may not come? Yes/No
B) If yes to part A, please describe these areas:
C) If yes to part A, what is your plan to reach these areas:

Are any children being returned without vaccination? Yes/No. If yes, give reasons:

What suggestions do you have for change or improvements?




Form Il

OBSERVATION CHECKLIST
1] Were FROZEN ice packs or ice present? Yes/No
2. a) Did you find the Vaccine Vial Monitor (VVM) sticker on the vaccine vial? Yes/No
b) If yes, the colour of the square changed to than the circle Lighter/Same/Darker
3. Is the age of the child being checked? Yes/No
4. Record maintained by: Tally sheets/Enumeration lists/Names being recorded/
Others (specify)
5t Observe 4 children being given polio vaccine: Record the number of drops given to:
Child No.1 Child No. 2
Child No.3 Child No. 4
6. Is the PPI site easily identifiable? Yes/No
7. What are your additional comments or observations about the functioning of this PPl Post

(examples: description of physical facility, vaccination skills of person giving vaccine, adequacy of
materials, novel ways to identify post, etc.)?




Form Il
EXIT INTERVIEWS WITH PEOPLE LEA VING THE PP] POST (Fill our 4 forms)

CHILD NO. 1
1. How old is your child? Years Months
2. What vaccine did your child receive today? Polio/None/Doesn’t know
2l How did you know where and when to come for the vaccine? (Do not prompt)
Tick (v) all that apply:
| Health staff ool Anganwadi worker =
' Teacher School students Sk
Relative, friend or neighbour Other volunteers e
Radio B TV S
Posters, leaflets s Loudspeaker/microphone
\. Others
4. When is the next Pulse Polio Immunization Day?
18 January 1998 Doesn’t know
5. How will the programme today help your child?

Prevent polio or eradicate polio/others (specify):

6. What suggestions do you have for change or improvement of this programme”?
]
| \_.
| 7. Did your child get routine immunization and/or earlier PPl doses?
Vaccine/dose BCG D.P.T. 0.P.V. P.P.lL Measles

i 200030 1HBE 1 2 3 B* Dec | Jan | Dec | Jan
95 96 | 96 97

Date/Month/Year
OR

Age of child in

months when this

was given.

* Booster dose

Thank respondent for participation and remind them about the next PPI day on 18 January 1998.

5



EXIT INTERVIEWS WITH PEOPLE LEAVING THE PPI POST (Fill our 4 forms)

Form Il

CHILD NO. 2
1 How old is your child? oo Years Months
2 What vaccine did your child receive today? Polio/None/Doesn’t know
How did you know where and when to come for the vaccine? (Do not prompt)
Tick (v) all that applies:
Health staff b a Anganwadi worker s
Teacher School students sl
Relative, friend or neighbour Other volunteers S i
Radio i TV ey
Posters, leaflets ity Loudspeaker/microphone ____
Others
4. When is the next Pulse Polio Immunization Day?
18 January 1998 Doesn’t know
B How will the programme today help your child?
Prevent polio or eradicate polio/others (specify):
6. What suggestions do you have for change or improvement of this programme?
T Did your child get routine immunization and/or earlier PP doses?
Vaccine/dose BCG D.P.T. O.P.V. PPl Measles

1 2 3 | 'B* 1 2 3 B* Dec | Jan | Dec | Jan
95 96 96 97

Date/Month/Year

- OR 2
Age of child in
months when this
was given.

* Booster dose

Thank respondent for participation and remind them about the next PP| day on 18 January 1998

6



Form Il
EXIT INTERVIEWS WITH PEOPLE LEAVING THE PPI POST (Fill our 4 forms)

CHILD NO. 3
How old is your child? Years Months
What vaccine did your child receive today? Polio/None/Doesn’t know

How did you know where and when to come for the vaccine? (Do not prompt)
Tick (v) all that applies:

Health staff i Anganwadi worker s
Teacher School students St
Relative, friend or neighbour Other volunteers S
Radio San TV e
Posters, leaflets Dk et Loudspeaker/microphone
. Others
4. When is the next Pulse Polio Immunization Day?
18 January 1998 __ Doesn’t know
5. How will the programme today help your child?

Prevent polio or eradicate polio/others (specify):

6. What suggestions do you have for change or improvement of this programme?
7. Did your child get routine immunization and/or earlier PPl doses?
Vaccine/dose BCG D.P.T. O.P.V. P.P.L Measles

1 2 3 | B* 1 2 3 B* Dec | Jan | Dec | Jan
95 96 96 97

Date/Month/Year
OR

Age of child in

months when this

was given.

* Booster dose

Thank respondent for participation and remind them about the next PPI day on 18 January 1998.

7



EXIT INTERVIEWS WITH PEOPLE LEAVING THE PPI POST (Fill our 4 forms)

Form Il

CHILD NO. 4
e How old is your child? : Coim e e Years Months
2. What vaccine did your child receive today? Polio/None/Doesn’t know
3. How did you know where and when to come for the vaccine? (Do not prompt)
Tick (v) all that applies:
Health staff SR Anganwadi worker s
Teacher School students SEE ol
Relative, friend or neighbour Other volunteers PR
Radio ek e TV e
Posters, leaflets Loudspeaker/microphone __
Others
4, When is the next Pulse Polio Immunization Day?
18 January 1998 Doesn’t know
5. How will the programme today help your child?
Prevent polio or eradicate polio/others (specify):
6. What suggestions do you have for change or improvement of this programme?
T/ Did your child get routine immunization and/or earlier PPI doses?
Vaccine/dose BCG D.P.T. O.P.V. PP.I. Measles
T2 s B b2 s Bt FDec |idan | Dec. | Jan
95 96 96 97
Date/Month/Year
OR
Age of child in
monthls when this
was given.

* Booster dose

Thank respondent for participation and remind them about the next PP| day on 18 January 1998.

8
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THE LANCET

Polio Recansidered

THE efTicacy of killed poliovaccine for prevention of
poiiomyelitis was proven thirty years ago in the
placebo-controlled study of Francis and his colleagues
in the USA.' Despite this proof of effectiveness, the

Yacoint gans -nrvrucdcri int the UJSA, the UK, and most
other  countries—for  several reasons First,
poliomyelitis cpidermics continued to  occur in

unvaccinated poor areas of the USA and an orally
administered vaccine seemed 2 good way of reaching
the disadvantaged members of socieiv. Second, oral
vaccine was expected to offer supenor gut immunity,
brcaking the chain of infection as well as preventing
,c.scase Third, orally administered living poliovaccine

! might spread in the community, thus vicariously
{ immunising those who are difficult 10 reach by public
health programmes. Finally, the oral living vaccine is
much cheaper.

Today poliomyelitis is largely controlled wherever
living poliovaccine has been used in elficient public
hezlth  programmies, few
ceuntries—notably, Sweden and the Netheriands—
thai have relied on killed vaccine, 3o that
reconsideration of the matter is not obviously
necessary. There are, nonetheless, several reasons why
the vaccines and policies for control of rthe discase
deserve review. Thus, through much of the dev=loping
world poliomyelitis remains unchecked and lameaness
surveys indicate that it is a much more important cause
of disability than had been previously supposed. In
addition, recombinant DNA techniques have afforded
insights into the nature of virulence and the structure of
the antigenic sites concerned with protective
immunogenicity.?

On p 1322 of this issue Dr Kim-Farley and co-
workers describe an outbreak cf poliomyelitis in
Taiwan, in 2 population well vaccinated with OPV.
Oral poliovaccine often gives disappointingly poor
immunity and protection in tropical countries; notable
examples are described by John in Southern India’ and
Goldblum et al* in Israel (particularly the Gaza Strip).
It was therefore iniportant to assess whether the cause
of the outbreak wrs a vaccine failure or g concentration
of czses in the small unvaccinated segment of the
population. In the event, it was established that the
vaccine was very effective but thet an epidemic can
occur in 2 subpopulation that is poorly immunised.
This is the szme experience ss the Dutch public health

1 in rthe
an 3.5 e
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authorities had in 1978 in 2 programme relying on
killed poliovaccine with excellent immunisation rates.
Thus, there was 2n extensive outbreak of poliomyelitis
amongst the members of 2 religious sect opposed to
immunisation. A reanalysis of this outbreak by Schaap
et al' shows clearly that the killed vaccine used in the
Netherlands was effective, both in protecting the
vaccinated and in conferring & herd immunity on non-
immunised individuals living in the community, but
did not protect the particular religious sect that
maintained itself as a distinct subpopulation. The
OTiginzi exneciation was gt fiving poliovaccine would
be superior in just this regard, and it gained strong
support from the observation in the UK that Sabin-
related strains of poliovirus have largely replaced wild
strains as the poliovirus arculating in the population.
The evidence from Taiwan seems to indicate that the
benefits of OPV are largely confined to the immunize
and that the herd benefit is unlikely 1o be much
supcrior to that afforded by killed poliovaccine of
adequate potency.

The safety of OPV 1 grrother consideration. The risk
was cstimated by a WHO investigation in several ways,
of which the most accurate was probably the
assessment of risk per million susceptible children.
The Nhgure vancd between 0-5 and 3-4 per million
with 2 int the USA ke conwmpisci
peliomyeclitis eifected by OPV has been so successful
that the spread of infection is curtailed.? A consequence
is that a high proportion of the cases now occurring in
the USA are temporally associated with vaccine in
recipients or their contacts and the viruses isolated are
cenfirmed by modem techniques as derived from the
Sabin vaccine strains. On p 1315 a paper from the
Centers for Disease Control, Atlanta, suggests that
endemic cases of poliomyelitis arising in the
population in the USA are also vaccine-like and thus,
presumably, associated with the wide spread of
vaccine-derived strains in the population. There is a
danger that these observations may increase litigation
against vaccine manufacturers and public health

- R
mmeas of (28

authoritics and place in jeopardy the supply of vaccines |

for the protection of the populations. There should
instead be rcjoicing at the virrual conquest of
poliomyelitis and discussion of the policy options. The
findings should also give impetus to the setting up of
mcthods to compensate victims of “‘vaccine accidents®’
without resort to litigation. (Any public body set up to
compensate victims of a public health programme
should be empowered to sue manufacturers for any
negligence in production, testing, or promotion, but
this option should not be optn to the victims
themselves.)

3. Schaap GJ P, Bikerk H, Coutinbe RA, Kapscaberg JQ, ven Semi AL Tha wpresd of
wild poliomirms in the welbraccipated Netbrrizads la coanscnon wnc the 1978
(R dummec, Prage Mad Virel |984; T 124-40.

¢ Cossant YE . E roburion of peliovirua sincy introdmction of siiroass race.ss. e Moty
1977; L 1821-23.

1 WHO consulsore proup. The rebatios Sotuves acwie prrusoog spol wad
Pl el it vectioe— reswits of 8 rea-year caquary Bsll WHO 1942 @ 13141

& Nuberooa N Eiadication of poticmyeiios in U Ussct Sissea. R Infoa D 1963 &
40— 50,
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OPV  remains the bedrock of most control
programmes for poliomyelitis in developed countries.
When intensive public health programmes are
mounted—as, for example, in Malaysia or Brazil—it
can be successful in developing countries too, but it
doces need an intensive effort and outbreaks of discase
can occur, as illustrated by that in Taiwan. A great

{drawback is the heat lability and short shelf-life of
"OPV, requiring 2 well-developed cold chain. Killed
poliovaccine, either alone or in combination with
living vaccine, is now being investigated for the control
of poliomyelitis in several countries. ** In a third paper
-athisissue(p 1317) Dr Darreli Salk i Lis colleagues
put forward a reasofied case for the use of one or two
Toses of killed poliovaccine to provide immunological
memory. Asingle dose of potent vaccine at six months.
of age is sufficient to produce antibodies and stimulate
immunological memory as are two doses starting at two
months. [t is expected that a single dose of killed
“ poliovaccine at two months, or perhaps at birth, will
2 induce immunological memory. Thus, there are good
prospects of an alternative strategy for preventing
poliomyelitis to that afforded by OPV. A two-dose
schedule of killed poliovaccine combined with
diphtheriz and tetanus starting at two months or less
would be very convenient and likely to be successful.
We have previously argued that a combined
diphtheria-pertussis-tetanus (DPT)/polio vaccine is
more likely to achieve high coverage than OPV plus
killed DPT. There are two objections to this
strategy-—anxictics about the pertussis eicinent and the
high cost of injected poliovaccine. The cost of injected
poliovaccine can be reduced by the use of continuous
cell lines such as Vero on niicrocarrier cultures; also the
costs of admunistration are substantially lessened by
use of a combined vaccine. This policy option needs to
be cxplored along the lines advocated by Salk et al. It is
important to build confidence in a new programme
step by step. The recent withdrawal of batches of
poliovaccine in the US and Canada because they had
lost potency shows how important it is to validate every
step in a new programme.’ The vaccine made in the
Netherlands and described by Salk et al has proved
stable, safe, and effective over several years and should
form the basis for extended studies of the new policy
option. Meanwhile, the work deséribed by Almond et
al’ offers a very exciting prospect for the future
development of vaccines. The understanding of
virulence and attenuation of polioviruses at the
! [fmolecular level is proceeding fast. So far, surprisingly
: !{few differences have emerged between attenuated and
virulent type 3 polioviruses, which bodes well for our
understanding of the mechanism and underlines the
. deficiencies of the type 3 vaccine strain compared with
type 1. Such work could lead to better sttenusted and
killed vaccines in future, but this prospect should not
impede the use of the tools we have at present which
have so successfully controlled the disease,

9. Fol Dret fowrnzl How 8, 1534,
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Vascular Disease, Senility, and
Demantia

ABOUT ! o'clock in the afternoon of July 25, 1694,
and after suffering from palpitations and pissing of
blood for many years, the great anatomist and
physician to the Pope, Dr Malpighi, was seized with
apoplexy with a palsy of the whole nght side and
distortion of the mouth and right eye. Despite
bleeding, cupping, and application of the powder of
Cornachini and Sinapismus to the soles of his feet he
recovered from the palsy after 40 days but was left
sumnewhat deaented, impaired in memory and reason
with emotional weakness, melting into tears upon the
slightest occasion, with intervals of inappetency and
slight fits of giddiness.' On Nov 29 that year he had 2
further apoplectic fit and died. A week later, George
Baglivi dissected his corpse. The heart was larger than
ordinary and there were about 2 pints of black clotted
blood in the brain. The blood vessels of the brain were
dilated and beoke on ali hands.?

Alzheimey) i 1906 and 1907, distinguished a
specific kind of demrentia, named after him by Kraepelin
and first thought of as a presenile psychosis in which
signs of arteriosclerotic change in the brain were
distinctly rare.”* The brain was diffusely shrunken,
sometimes with a thickened pia-arachnoid, 2nd with
two virtually constant histopathological changes—
senile plaques and intracellular fibrillary lesions.
Patients with Alzheimer’s discase had symptoms of an
enfeebied mind, confusion, restiessness, excitzment, ot
hallucinosis rather than the sudden stroke and focal
signs of Dr Malpighi. One peculianty of Alzheimer’s
discase is its onset before old age is imagined to begin,
but nearly all examples can be grouped with other cases
of senile dementia in which there are senile plaques and
neurofibrils. Old age itself is unlikely to be a discase
and Critchley in 1930 found there were no *senile”
plaques in the brain of two persons aged 101 and 103.

These two. histological correlates of vascular and -
parenchymal dementia are easily recognisable by
neuropathologists. The dementa .of “cerebral
arteriosclerosis is probably due to multiple cerebral
infarctions** and is commonly referred to as multi-
infarct dementia.’ This is sometimes associated with
the white matter degeneration and demyelination of
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Efficacy of inactivated poliovirus vaccine in India*

"MavLaTti Japnav,? & T. Jacos Jonn'?

The immunogenic efficacy of inactivated (Salk) poliovirus vaccine (IPV/) was evaluaied

in infants in India, in view of the high frequency of vaccine failure after immunization with’

oral (Sabin) poliovirus vaccine (OPV}. A total of 150 infanis, aged 6-45 wecks, were given
3 doses of 1PV, with intervals of 4 or 8 weeks beiween doses. The effect on the antibody
response of child’s age, presence cf maternal anithedy before im>1eoizanion, and intervel
between doses was assessed. The overall seroconversion rates 1o poliovirus types I, 2, and 3
were 99%, 89%, and 91%, respectively. Seroconversion rates to tvpes 2 and 3, and anti-
body titres to types 1 and 2, were higher (i) in infants given vaccine doses at 8-week intervals
and (ii) in those without detectable maiernal antibody. The seroconversion rates in mfunts
without maternal antibody, who were given [PV at 8 week intervals. were 10080, 100%,

and 96.2% to poliovirus types 1, 2, and 3, respectivel

IPV was found to be satisfactory.

Although the oral (Sabin) poliovirus vaccine (OPV)
has been shown to be effective in the control of polio-
myelitis in many countries, there are two reasons why
an evaluation of the alternative, inactivated (Salk)
poliovirus vaccine (1P V) has become necessary. First,
in some developing countries, especially in the
iropics, the immunity induced by the conventional
three doses of OPV has been incomplete (/). Conse-
quently, the incidence of paralytic poliomyelitis in
vaccine recipients has been unacceptably high (2, 3).
Second. in some developed countries where polio-
myelitis due to wild poliovirus infection has become
rare, the very small risk of paralyticillness associaied
with the oral vaccine virus has assumed a greater
importance (4).

We have investigated the immunogenic efficacy of
IPV in infants in a tropical area of south India. The
results, we believe, have wide relevance.

MATERIALS AND METHODS

The general setting of the study was similar to that
described in earlier reports on the efficacy of OPV
(1, 5). Briefly, infants between 6 and 45 weeks of age
attending the immunization clinic were offered a
quadruple vaccine dincorporating IPV with diph-

* From the Christian Medical College Hospital, Vellore, Tamil

Nadu 632004, India. Requests for reprints should be addressed 1o
Professor T. J. John.

! Formerly Registrar, Depariment of Child Health. Presemt
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Lumpur, Malaysia. E

1 Professor of Paediatrics, and Head, Child Health Unit.
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Director. Indian Council of Mcdical Research Centre of Virology.
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Thus the immunogcnic efficacy of

theria-pertussis-tetanus vaccinc.” Each dose of 1 ml
contained 20, 2, and 3.5 D antigen units of poliovirus
types |, 2, and 3, respectively. Three doses were given
to infants intramuscularly, at 4-week or 8-wech
intervals according to the week in which the first dose
was given. Blood was collected from all infants by
finger or heel prick before giving the first dose and
again, 4 weeks after the third dose. All sera were
tested in pairs for the presence and titre of poliovirus
neutralizing antibody, using doubling dilutions from
1:8 10 1:1024, as.described previously (7751,

In infanis without detectable antibody before
immunization, the appearance of antibody at any
titrte was considered indicative of seroconversion.
Any antibody present prior to immunization in
infants up to 6 months of age was considered 10 be
maternal in origin. Since the half-hfe of passively
acquired lgG is 3-4 weeks, it was assumed that, in the
absence of seroconversion, the antibody level would
have declined 10 one-eighth or less when the second
blood sample was collected 12 or 20 weeks later. Anti-
body titres 4 or more times higher than this expected
level were accepied as indicative of seroconversion: In
the calculation of the geometric mean titre (GMT),
titres of sera showing no end-point at 1024 were taken
as 1024. The mean seroconversion rate to the three
serotypes was termed the seroconversion index (6).

RESULTS

Although 240 infants were recruited to the study
only 152 completed it. Their preimmunization anti-

¢ Supprlicd by the Ruke Insitute, Bilthoven, Netherlands

— 689 —
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body status is summarized in Table 1. Two 2K-weck-
old infants with anubeds apainst pohovirus type |
and/or type 2 were excluded from further analysis.
The antibody response of the remaining 150 in-
fants, according 1o age and the interval between
doses, is summarized in Table 2. In infants under R
weeks of age at the start of immunization, the sero-
conversion rate 1o type 2 virus was significantly higher
when the doses wer~ administered at £-w~e! intervals
rather than at 4-week intervals (P < 0.01). Serocon-
version rates (o types | and 3 were also generally
higher with a longer interval between doses, but the

AL AL

differences were not statistically sipmficam

The type-speaific scrocanyersion rates i mfangy
with and without matcrnal antubodies belare immy.
nization arc presented in Table 3. In infants withouy
malcrnal antibody, the respanse 10 type | poliovirus
was 100% irrespective of the interval beiween doses
Although responsc ratcs 1o poliovirus types 2 and 3
were Jower when doses were given at 4-weck intervaly,
the differences wers not significant. Ameng infanis
with maternal antibodics, those receiving IPV a;
4-week intervals responded poorly to types 2 and 3
poliovirus, but those receiving the vaccine at §-weel,

Table 1. Prevalence of pohovitus anhbodv m nfants immediately before immurnization

‘1 ants Intanis
without with all 3
A No of onti.cdy No with anubody antibody lypes
e
“f'“ % chidren T
tested No % Type 1 Type 2 Type 3 No %
6-7 80 27 30 50 42 14 1" 12
8-12 26 11 42 7 14 3 ?
13-26 26 20 81 4 2 2 1
27-45 10 8 80 2 1 (6] 0
Total 152 &7 44 63 £a 19 i 5

Table 2. Antibody response to poliovmus immunization according 10 age and interval between doses

Seroconveision
o Interval y
Age a1 1 1 1 2 T . Sero
fwst goge b!d:’\ﬁﬂfﬂ i NloPd xes e s XS g conversen
e es €,
erechs] (woeks) No % No % No. % oot
6-7 4 57 56 98 40 70 50 88 85 4
8 33 33 100 33 100° az 97 99
8 12 4 0 .10 100 80 10 100 93.3
16 16 100 15 94 15 94 958
13.26 4 19 18 95 19 100 17 89 94.7
8 1 7 100 7 100 6 86 95.2
27-45 4 3 3 100 3 100 2 67 88.9
8 5 5 100 5 100 [ 100 100
6-45 4 89 87 98 70 79 79 89 BF 2
8 61 61 100 I 80 98" 58 95 97 &
Total 4andB 150 148 99 130 89 137 9 92 1

“ Sigmificantly different from seroconversion tate with 4 week inteivals between dases, # < 0 01,
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Jable 3 Type rpecihic seroconversion rates slier 3 doses Gf PV i infard e witt nned w108 materii, st | b (e

the {1181 dose

Typer 1 Tyie 7 Tvie =
intetval e et BT o e =
Marerns: betwecs No. with No with NG watl.
sniibody doses
( entibody/ %% ontihiody’ 4 anulindyi %
weehs)
No tested No. tested No tested
Abzent 4 53153 100 68/63 92 74186 825
g 33138 10C 30/3C 105 61/52 8€.2
Present 4 34/36 84.4 12/26 46 2 519 55 6
e} 25/12% 100 30/3% 396.8° 78 875
¢ Significantiy diffecent from geroconversion rate with 4-week interval between doses, P< 0 U1
intervals showed a good response. The difference was

significant only in the case of type 2 poliovirus
(P<0.0]).

The post-immunization GMTs of poliovirus anti-
bodies in infants with and without maternal anti-
bodies before immunization are shown in Table 4.
The preimmunization GMTs of antibodies 10 polio-
virus types 1, 2, and 3 were 17, 18, and 14, respec-
tively, in infants immunized at 4-week intervals and
16, 16, and 17, respectively, in those immunized at §-
week intervals. Irrespective of the presence or absence
of maternal antibody before immunization, antibody
tiires fe ail types of poliovirus were higher in the
group given doses at B-week intervals. Similarly,
regardless of the interval between doses, the titres of
antibody 0 poliovirus types 1 and 2 were higher
in those without maternal antibody before immu-
nization.

Table 4. The post-immunization geometrnc mean ttres
(GMT) of poliovitus antibody in infants who showed
seroconversion, according 1o presence or absence of
maternal antibody before immunization

Interval

Maternal betoieen GMT of anubodies 10 poliovirus
antibody doses
(weeks) Type 1 Type 2 Type 3
Absent 4 311.2° 777 86.7
8 632.4* 194.0 97.0
Piesent 4 190.1 24.1* 80.6
8 347.3 137.2 98.7

Signitizantly different frem (1) GMT with B-week interval
beiween doses, and (i) GMT in infants with maternal antibody,
given doses a1 4-week intervals (P < 0.05).

* Significantly different from GMT in infants with maternal
antibody, given doses atl B-week intervals (P < 0.05).

e i s e e

DISCUSSION

Since the immunogenic efficacy of IPV has not pre-
viously been evaluated in India, the first objective of
the present study was to establish the seroconversion
rates in infanis given the vaccine. The results
presented here confirm the high immunogenic effi-
cacy of the presently available IPV in Indian infaniy,
especially when given afier 7weeks of age or ai B-week
intervals. Preliminary results showing a satisiactory
response in inple seronegative infants have been
briefly reported earhier (7). 5

We have evaluated the effects'on antibody response
of three factors, namely, age, presence of maternal
antibody, and the interval between doses. Age and the
presence of maternal antibody are interrelated, as
shown in Table 1. By 6 weeks of age, nearly one-third
of infants had become seronegative and only 12% had
antibodies to all three poliovirus types. As immu-
nization is usually started at 6 weeks of age in India.
2 months in the USA, and 3 months in the United
Kingdom, the results were analysed in terms of these
three age categories. The effect of interval between
doses was most marked in infants under 2 months of
age; IPV should be given to these infants at 8-wecek
intervals to obtain a satisfactory response.

The adverse effect of maiernal antibody on
immune response to 1PV has been shown earlier (8).
This effect is reduced by increasing the interval be-
tween doses from 4 1o 8 weeks. The results presented
in Tables 3 and 4 indicate that maternal antibody and
the interval between doses are the two factors with
greatest cffect on the antibody response. The best
responsc, particularly to types 1 and 2 poliovirus, was
obtaincd in infants without maternal antibody piven
vaccinc 2t §-week intervals; the pcorest response was
scen in infants with maternal antibody given doses at
4-week intervals.

In a recent review of IPV (9), the quantity of
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anupen, the number of doses, vaccine potency, and
immunological adjuvants were histed s« factors influ.
encing the antibody response; the interval between
doscs was not recognized as such a facior. Qur resuits

show clearly that an 8-week interval between doscs

produces & bctter antibody response than does a
4-wecek interval. This finding is of immediaie rel
evance te countries where IPV is used for immu-

nizanon of dhalidien The sacame ssed anthis study
currentiy beensed and used rouninely in the Nethyey.
lands. The anugcnic content of the 1ype § componen:
is adequate for usc in india, bui ihc antigenic conteny
of types 2 and 3 could be increased 1o produce a bettes
response, especially if immunizztion is to be started a;
6 wecks of age. Given in 3 doses at 8-weel intervalg,
the present formulation is quite satisfactory.
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RESUME

ETFICACITE DU YACCIN ANTIPOLIOMYELITIQUE INACTIVE EN INDF

L2 grande fréguence des échecs de !'immunisation par
dmunisiration du vaccin antipchiomyélitioue cral (Sabin) 2
conduit & evaiuer i'efficaciié immunogeinc Gu vaccin anti-
poliomychnque inactivé (VP (Salk). Au total, 130 novr-
rissans, apes de 6 4 45 semaines, ont recu 3 Goses de VPI, 3
des intervalles de 4 semaines pour les uns, de & semaines
pour les autres. On a évalué I'effer sur la réponse en
anticorps de 1'age de I'entant, de la présence ou de I'absence
d’anucorps maternels chez I'enfant avant sa vaccination, et
de Iintervalle entre les doses. Le 1aux global de séro-
conversion pour les pohovirus de type 1, 2 e1 3 a ¢1é de 9%,

]

E9% et 91% respectivement, Les taux de séroconversion
pour lec types 2 21 2 et les titres d'anuicorps contre les types |
¢l 2 étaieni pius élevés chez les nourrissons avani rogu des
doses de vacein & R cemaines d'intervalle, #t gussi chez ioe
enfanls nc trescntant pas d’a2nlicorps maternels decelables
Les taux de séroconversion chez les enfants depourvus
d’anticorps d'origine maternelle et qui avaient regu le VPl 2
intervalles de 8 semaines s'établissaient & 1G0%0, (0% ¢
$6.2% pour.les poliovirus de types 1, 2 et 3 respectivement
On peut donc en conclure que 1'efficacité immunogenc du
VPI est satisfaisante.

REFERENCES

1. Jonun, T. J. & JayvasaL, P. Oral poliovaccination of
childrenin the tropics. 1. The poor seroconversion rates
and the absence of viral interference. Americen journal
of epidemiology, 96: 263-269 (1972).

2. Jonn, T. J. Problems with oral poliovaccine in India.
Indian pediatrics, 9: 252-256 (1972).

3. RainaswaMmy, L. ET AL Paralytic poliomyelitis.
Clinical and virological studies. Indian pediatrics, 10:
443-447 (1973).

4. NIGHTINGALE, E. O. Recommendation for a national
policy on poliomyelitis vaccination. New Erglcnd
Journal of medicine, 297: 249-253 (1977).

5. Joun, T. J. Oral poliovaccination of children in the
tropics. 2. Antibody response in relation to vaccine
virusinfection. American journal of epiderniology, 102:
414421 (1975)

6. JoHN, T. J. & CHRISTOPHER, S. Oral polio vaccination
of children in the tropics. 3. Intercurrent enterovirus
infections, vaccine virus take and antitody response.
American journal of epidemiology, 102: 422-42§
(1975).

7. KRrISHNAN, R. ET AL. Immune response of infants in
tropics 1o injectable poliovaccine. Brirish medica!
Journal, 284: 164 (1952).

&. PrrKins, F. T.E1 At Scrological response of infants to
pohomyelitis vaccine. Britsh medical journal, 2 68-73
(1958).

9. Sawk, J. E. & SaLk, D. Control of influenza and polio-
myzitis with killed virus vaccines. Science, 195: §34-847
(1977).



4 BOMBAY TIMES, THE TIMES OF INDIA ', /!

\
s we know, the incidenclv

of polio is on the
increase in the rainy
eason. But this

monsoon, just eight indigenous
cases were reported in Mumbai, as
against 65 in 1994. This is an
obvious result of the Pulse Polio
Immunisation (PP1) programme of
1995.

PPl is part of the global
programme to eradicate Poliomy-
elitis by the year 2000 and it is the
last important thrust in the whole
process. It can be effective only if
the coverage by regular
programmes is 90 per cent. For the
past six years in Mumbai alone,
this coverage has fluctuated
between 90 -94 per cent. Besides
the routine three- plus booster
dosages for all newborns, the
BMC health department has Mop
Up Rounds prior to the rainy
season, when the incidence of
polio is the highest. This is the time
when extra doses of OPV are
given to children in slums and polio
pock, ike Chembur and Kandivii.
Ina n, the civic administration
also carries out Ring Immunisation
for suspected cases of polio. This
entails additional doses of OPV
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WILL
FREE

UMBAI BE PO
Y THE YEAR 2000?

The polio eradilcction programme has had 7o
impressive results. But loopholes still need to be

plugged, _write% Janaki Krishn

FHOWZINDIVIDUALSICAN HELP #51)

B By getting every child . *
(below five years)
immunised at PPI
progrmmes

H By reporting any recent
case of paralysls of the limbs
In chiidren with full name/
address of the chlld to the
medical officer at the nearest
municlpal ward or on J
telephone nos. 418 3602/ 413
4560 to Dr Barve/ Mr Dalvi/ Mr
Surkund. :

given to 5,000 children in affected
areas within 24-48 hours and once
again after a month.

Under the surveillance system,

every case of paralysis of the limbs

in children— Acute Flaccid
Paralysis (AFP) — is reported in.
After testing the stools of these
children for the presence of the
polio causing virus, these cases
are classified into polio and non-
polio.

The sustained efforts have
brought down the polio cases in
Mumbai from 1124 in 1987 to 271
in 1996. Still, they account for 45
per cent of cases in Maharashtra.

The density of population and
poor environmental sanitation in
urban areas like Mumbai, facilitate
quick and easy transmission of the
polio virus discharged in stools of

amoor!

[ ]
hi
Mot %
children. The migration of
population from other areas also
makes It difficult to contain it. Notes
Dr Ulhas Barve, officer on special
duty (expanded programme of -
immunization) of the BMC, “The
influx of people is a major problem
for us. Most of the cases reported
in Mumbai are actually outside
cases. For instance, of the 171

OLIO: |

polio cases.reported last year, only - §

54 were indigenous, while 117
were mostly from places like
Thane, Bhiwandi, UP and Bihar.”
The overall coverage under PPI
'96-'97, in Mumbai was 99.38 per
cent. Says Dr Rajesh Parikh,
consulting psychiatrist at Jaslok
Hospital, who is involved in the PPI
programme as a Rotarian, “The
response was good and only a few.

had to be convinced. In our E

Polio scenarlo:in

Number of 5

(from 1993 to 1997)

' Nﬁmber o.f-r

Year Ayaes
indigenous  imported cases Total
cases | } S :

1993 84 ‘97 .. 181

1994 130 200 330

1995 58 127 .. 185

1996 54 bl 171

1997(up to o : ‘

30 Sept) 14 95 109 (16 pend

Sourced from BMC Health Department

ing'investigation).
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. ward, de:

Kamathif
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people.”
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FOR
~ ward, despite areas like
Kamathipura, we experienced no
major difficulties. The BMC doctors
have a good rapport with the local
people.”

Surprisingly, the response was

not so good in the affluent areas of
Cuffe Parade, Juhu and Malabar
Hill. This was bacause of an
unwillingness on the part of the
residents to visit BMC booths
located in poor localities. A majority

WANT OF A DROP: Proper and timely Immunisation can easlly prevent such lifelong misery

of them had bgen advised by their
private|practitioners that it was not
necessary for the children to take
the extfa doses since they were
alreadyl immunized:

ThUﬁ. convincing the upper

strata of the soclety directly and
through their doctors, Is one of the
main objectives of the organisers
this year. “We have realised that
our approach must suit the needs
and fears of the target population.
We are planning to involve private
practitioners in a big way,” avers Dr
Parikh.

The resistance to PPl generally
revolves around two major issues
— an apprehension that the
additional doses of OPV will harm
the children. And parents are not
convinced to go in for the extra
dose when children have already
been iImmunized. Dr Prakash
Gurnani, programme officer -
health at UNICEF, dispels these
fears and doubts: “The additional
doses will not cause any harm to
the children. Even a sick child can
be given the vaccine. It is essential
for every child below five to be
administered the extra dose of
OPV In the larger interest of
society. To eradicate polio, we
have to eliminate the wild virus
totally from the environment. For
this purpose, we are flushing the
environment with a vaccine virus
which will arrest the transmission
of the wild virus."

Dr Barve adds: “The wild virus
will settle down in any area without
the extra vaccine coverage. The
children in that area, particularly
the unprotected, will be prone to
the disease. Can you be sure your
child is protected? Any break in the
cold chain before the vaccine
reaches the beneficiary, can
reduce the efficacy of the vaccine.
Even if the vaccine's potency is
maintained, out of 1000 children
immunized, only 85 can be
assured of total protection. Hence
it is necessary that every child be
given these extra doses.”

Polio can be considered as
eradicated from India only if there
are no cases reported from any
part of the country for three
consecutive years. Will the goal be
achieved? Opines Dr Gurnani,“If
wa have to eradicate Poliomyelitis
by the year 2000, then we should
have zero cases from 1998. Is this
possible? We are attempting to
achleve this goal but, | as an
epldemiologist, feel that we may
require more time."

The next PPI, a third in the
series, Is scheduled for December
7, 1997, and then later for January
18, 1998, when children upto the
age of five, from all over the
country, will be administered two
additional doses of OPV.

In Mumbali, where about 10.55
lakh children are targeted, the
BMC along with the WHO,
UNICEF, Rotary International and

" several govemment and non-

government agencles, are gearing
up for the massive task to be |
undertaken at an estimated cost of *

- Rs 1.25 crore. ‘ :

i
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~Vaccines do save lives

Immunisation is a must — scare stories notwithstanding, says Dr Harshvardhan

Imost two hundred spired global effort to bring uni-  children in poor countries die
years after Edward versal child immunisation really largely from preventable caus- IMMUNISAHON COVERAGE AND NNT DEATHS
Jenners discovery of got underway, child deaths es, and the major and afford- ey el
he vaccine, immuni- have fallen considerably. able way of combatting these 11849 . Tea1] )
sation is saving the lives of ap- deaths is immunisation. The 11114 xf: 7
proximately 9 million children Immunisation: The story pattern of disease reduction in o4
a year, worldwide. A further 16 gg far the country over the last five 9313 l A NNT deaths
million cases could be pre- years or so, with low rates of ,
vented each year with effective Immunisation is quite literally polio, neo-natal tetanus, : Immunisation
vaccines deployed against all a lifesaver, especially in a coun-  measles and diphtheria, clear- i 6626 6679 coverage
vaccine preventable diseases.  try like India with its high rates ly point to the national vacci- DN 79.7 : 81.5 79
Since the mid eighties, when of child malnutrition and poor nation programmes as the main W5l B 7.8 m
the WHO and UNICEF — in- environmental sanitation. Poor reason for this reduction. . b ; 79.4 82.5
e ey T — e Reduction of neo-natal tetanus 852 3
: Progross of immunisation is an indicator of a successful .| 58.8 /¢ : 2336
vaceination programme. Neo - f I : i) = 1761
BRI NP e % natal tetanus deaths have come e BO8) B se it Wi GO SN
e SR : : down to 90 per cent in the
Cjomseaser | Bomiing [TTOVeMed [Occuring:, (P Serions country from11849in 1988, 10 | 1200 1989 1990 199t 1992 1993 1994 1995
el || e, 1190, in 1300 (il | Children Immunized in India
+1 Smallpox. .. ; .0 miilion, |, 5.0 million ik N nberj. C L
< | Diptheria 260,000 223,000 37,000 86 right indicates that only after fee 3 December, 95 20 January, 96
¢ |Whooping Cough {930,000} 630,000 ] 360,000 64 over 75 per cent tetanus toxoid 0-3 Rural.. 54,358,272 56,254,592
Measles (58 0 7 oo i 1.6 million ] 1.1 million 60 coverage of pregnant women trban.® 16,825,403 18,825,867
i3 O b et gty was achieved, was a reduction above 3 8477.345 8,038,120
i, tNeonatal tetanus f’ 1.2 million'{. 0.7 million || 0.5 million | 58 s Eo S 417,
i sRomts - x : fi¢  InNNT cases sustained. We all Total 87,771,343 83,118,579
fHepatilis B~} 1.2 million }' 0.4 million | 0.8 million | 331 know that the environmental ok e
# Tubsn:ulosis“," ”:3.2 millf_onf- 0.2 million | SD.QOO i 6B and personal hygiene situa- Source: MOHFW Graphic: SUNIL
ses offife-11T  640.000 ] - 550,000 | 2.2 million- 86, tion, has not changed signili-
loW®Paralysis). | ; cantly during these years. in Badaun district of Uttar  world’s polio cases, held mass
| Malaria/ather par- | 2.2 million _ | 1.3 million 0 Similarly, with polio, as the Pradesh, during l‘cbruary to  immunisation campaigns.
1 asitic infections g i ! immunsation coverage in- July, 1996, where 236 chil-  Millions of children in the age
HIV/STDS & 1.3 milion _'| 1.3 millien 0 . (:rnzlsﬁ'd to ?6 p;:_r cent, so (I.jho. ((i_ru(il'l were ul"h-rlv(l and .6(» groupl 0]‘30 im.!lligli“g';“]ll‘sll'il
3 i illi A i number o POI10 casces e- 1ed, occurred among unime- mated 2 mitlon n India ’
; D;arthealenterlc : 0, milfan =l 3.0nillon) 0 creased byl 70 per cent. munised children. So lar, Only alone, received the oral polio
i} overs g illion b 37 mill 0 Immunisation against measles one disease — small pox —has  vaccine. In India, this was the,|
! |Acute respiratory |, 3.7 million SHEeAmiiion ~  has also been successful in re- been eradicated by vaccines, sccond year, that the Pulse
4 Infections : ducing the number of reported saving approximately 5 mil-  Polio Immunisation days have

Lol rard

S B e e L AR B

cases. The epidemic of measles

[

IMPACT FOLLOWING
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Source: MOHFW
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lion lives annually. Polio could
be next. Over 80 per cent of
the world’s children are now
being immunised against the
polio virus and the annual
number of cases, has been cut ¢
from 400,000 in 1980 (o fow?
er than 100,000 by the mid
nineties, and 145 countries in-
cluding all of those, in north
and south America, reported %
zero cases of polio in 1993, *
However, polio cannot bhe
eradicated anywhere, unless
it has been eradicated every-
where. In 68 countries, the
wild polio virus, is still ¢ireu-
lating including some of the
largest and poorest countries
of South Asia. It can be erud-
icated by maintaining high
levels of routine immunisation,
combined with driving out
thq-,wild polio virus through
special ‘'mass immunisaion
days, and then by detecting
and following up cach sus-
pected case, Saturday,
January 18, was an important
day. in the quest (o eradicate
polio. On this day, six Asian
countries, which logether ac-
count for 80 percent of the

N
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been held. In Delhi, it is the
third year of sustained cover-
age. It is widely believed that
the light against polio, is now
in the final, crucial stages. No
public health programme in the
country has received such widg -
commitment and practical sup- 4
port as Pulse Polio. K

The process evaluation of
PPl on December 7, 1996, in-
dicated that there were on av-
erage, over seven people - in
each booth, and fewer than one
quarter were from the health
sector. Teachers, students, an-
ganwadi workers, NGO stalf,
community workers and odivrs
made up the rest. The country
mobilised, nearly 50 lakhs of
people to stalf the bouths alone

Despite some seare stories,
the oral polio vaccine is gufe
and 1L IS important tha( avery
child is protected. Even il a
Ch”d has blf(‘l] in‘“nllllf.ﬁ'l'f‘ﬂf”]-
other dose hposts c{;”ﬂ:’ L
unity, and ’milg::sf‘::o:;l‘ri'bul-
the wild P""n,-:’.‘.ﬂ country.
inf.’ a4 polio Ire S

The author is Dethi’s
Health Minister

——
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Ending polio: Is it a case of now or ney

l l nder the impact of a 20-vear offor, polio is in
retreat. Worldwide, the estimated number ol
cases has fallen from 400,000 in 1980 10 just

over 100,000 in 1993. Of 213 countries under sur-
veillance. 145 reported zero cases in 1993. Confidence
is therefore running high that the goal of eradicat-
ing polio by the year 2000 will he met. Such confi-
dence is dangerous.

Polio can not be eradicated anywhere until it is
eradicated everywhere. There are some 68 countries
in which wild polio virus is still circulating. Some of
those countries —Bangladesh. India, Pakistan—are
among the largest and poorest. Others, like Ethiopia
or Nigeria. have weak health infrastructure, One or
two, like Myanmar. ha\re not so f:ar shown a real
commitment to polio eradication. Still others, such
as Azerbaijan and Uzbekistan, are witnessing new
polio outbreaks as health systems deteriorate. And
in many nations, from Afghanistan to Rwanda, the
effort is being sabotaged by conflicts and their af-
termath. Adding to these difficultics. some of the
doner nations are dragging their feel.

No hiding-place

Stage one on tile road to eradication is a high lev-
el of routine coverage with oral polio vaccine (OPV).
This reduces polio to low levels.

Stage two involves blitzing the virus in a series of
national immunisation days, during which all under-
fives are given two doses of OPV. This immunises those
missed by routine coverage, and boosts the immu-
nity of the already vaccinated So far, 58 countries
have held national immunisation day. In 1994, for
example, China reached 83m children in two days.

After this, the polio virus has few hiding-places (it
can not live for more than a few months without a
human host). And the stage is now set for the final
act.

Stage three demands a change in approach. Every
suspected case of polio must now he detected by na-
tional surveillance systems backed by laboratories.
If paralysis is found to be caused by wild polio virus
(other viruses can mimic polio), then a supplemen-
tary immunisation effort must be targeted to the out-
break. In this way, the last hiding-places of the in-
fection are discovered and eliminated.

If the effort to eradicate polio is to fail, then it will
fail here at this final stage. Large quantities of vac-
cine are needed and the surveillance systems, es-
pecially the laboratories, can be expensive. Meanwhile
pneumonia, diarrhoeal disease, malaria, AIDS, are
afflicting large numbers. Why should countries de-
vote several million dollars to eradicating a virus
which now affects only a handful of children a year?

No doubt people will say that the year 2000 is on-
ly a symbolic date, and that it doesn’t really matter
whether eradication is achieved in 2000, or 2005 or

2010. Butthis is an even more dangerous fallacy.
To se.by. let us place ourselves at some date ear-
ly in the' Text century. Polio has heen almost but not

quite eradicated. Very few cases are occurring. And

itis now almost impossible for countries to contin-
ue devoting millions of dollars a year to the few re-

© maining cases. The perceived threat has faded. And

s0 has the political momentum. Donor countries can-
not be persuaded to keep up the funding. With the
momentum lost, even routine immunisation levels
may begin to [all.

Meanwhile the very low incidence of polio means
an ever-increasing population of young people who
are neither vaccinated nor immune through natur-
al infection (most cases of polio are mild. with no long-
lerm consequences). In this way, the potential for a
polio epidemic slowly builds up in the carly years of
the next century.

When that epidemic breaks it will be more diffi-
cult o cope with. The large pool of unprotected chil-
dren will include older children (for whom polio is

A child being immunised on January 18, 1996

usually more serious), and efforts to surround out-
breaks may then have to be aimed not just at un-
der-fives but at a much larger group of under-tens
or even under-fifteens. Secondly, “failure’ will make
it harder to mount another eradication attempt.
Remember the effort to wipe out malaria? When it
failed, mobilising support for further attempts at
malaria control became almost impossible.

Eradicating polio requires a head of steam. This
we now have. But if the year 2000 target is not
achieved, then that pressure will quickly be lost. We
will have to start with cold water all over again.

ILis therefore not a case of “if not by the year 2000,
then soon after”. Indeed, it may well be a case OF
‘now or never'.

Pioneering

The case for seizing the present opportunity to erad-
icate polio gn.ecpcr than this. In particular, its
cost-effectiver needs to be weighed in a wider
scale. First of all, polio eradication is integrated in-
to the worldwide vaccination programme, strength-

ening and beins sirengthened h‘ '._hr'
immunisation systems. Second, it pion
bringing other major diseases under
measles o pneumonia. In the years ah
be an increasing need to shift from “inp
to “outcome’ approaches — form ser
to ever more competent epidemiol
quires different skills and strategies —
‘learned by doing” in the final stages (
cation.

More intangibly, eradication would |
Success breeds success. And another |
rv would help to motivate the millions 1
daily struggle 1or health throughout th

Economics:

Finally. eradication makes obvious ecr

If' the world remains in the limbo of
but-not-quite’ stage of polio eradicatic
cination will have to be maintained in
If eradication is achieved, all countries c:
cination.

Polio immunisation costs about $270 1
in the United States and about $200 m
in Western Europe. The cost for the worl
Is many times greater.

The effort to eradicate polio wouid t}
for itself within a relatively short time -
eradication of smallpox has paid for itself
over in the last two decades.

The last stage of this struggle will be d
ticularly in countries affected by conflict.
sonahle o suggest that the industriali
should ensure funding.

For itis to the industrialised nations th:
est savings will acerue. The total amou
nal aid needed over the final five years ¢
will be approximately S 130 million a year.
States along will save twice that much ever
the virus is gone. The savings to the devel
tries will also be significant. Only in the .
therefore, is polio eradication competing
health resources,

Once achieved, it will actually release
the struggle against other threats to huir
Following the victory over smallpox in
there is now no doubt that polio can becor
ond major disease to be banished from the
have the technologies and the strategies. .
sent time, we also have the momentum. A
be a tragedy if it does not carry us throu
nal victory over poliomyelitis.

Dr Jong Wo
The author is director, Global Progr
Vaccines and Immunisal

The articles above are in respe
{ _an earlier article on this page
tVarcine shots can kill’ by Alan




TIMES oFf /NDIA

* As the band marched to the
rhythmic beat of the drum during
a rally organised by the Rotary
Club in Delhi, a helicopter scat-
tered pamphlets on the impor-
tance of immunising children
against polio.
* At local mosques and gurud-
waras all over the country, daily
rayers were followed by
uncements reminding devo-
of the National Pulse Polio
Immunization Day.
* The police-patrol vehicles in
Bangalore used their loudspeak-
ers to spread the message in dif-
ferent localities.
* A jet-setting Mumbai executive,
father of a one-year-old boy, was
amazed to recerve a message on

his Max Touch mobile reminding-

him that it was the Pulse Polio
Immunization Day.

miss the message in the aware-
ness blitzkrieg. December 7,
1997, and January 18, 1998,
have been indelibly marked in the
minds of parents as the days on
which their children would be
administered the Oral Polio
Vaccine (OPV). The Government
of India, along with UNICEF and
the Rotary Club, has left no stone
unturned to ensure that the polio
virus is eradicated by the tumn of
the  millennium: ~ hoarding,
posters, stickers, pamphleis, and,
rse, satellite television chan-

I ashed the message.

The Pulse Polio Drive (so
called as it begins at the pulse of
8.00 a.m. all over the country and
winds up by 5.00 p.m.) was a
great leveller, managing to cut
across social barriers, as the rich
and the poor of India flocked to
medical centres round the coun-
try. A well-known filmstar’s
brother took his daughter to'the
civic clinic for OPV as against
that of a private practitioner.
And, although slighted by the
behaviour of the volunteers at
the vaccine centre, A. S. Raju
did travel all the way from
Thirupathi to Bangalore by bus
to get OPV for his child. The
faith in the government mecha-,

INDEED, it was impossible to

v'The pulse of the nation
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An awareness blitzkrieg accompanie'a the National Pulse Polio drive. This is what took
it to every corner of the country. Malathy Iyer on the vision and mechanism

s
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can be done. How did the state
machinery manage to get our mil-
lions to respond to the call this
time, when past entreaties had
fallen by the wayside?

According to UNICEF'S Indira
Roy, the unrelenting creation of
awareness was the key. “In
Mumbai; we “used- our ‘national
ambassador Ravi Shastri (o
spread the message through visils
and the electronic medium. We
also roped in filmstars like Jackie
Shroff, Sonali Bhendre and Shah
Rukh Khan to shoot spots
reminding people to administer
OPV to children under three. We
also prepared slides in regional

T

THE BIG PICTURE
e

nism this time round was com-
plete.

As a result of the well-oiled
operation of December 7, 1997,
approximately 122 million chil-
dren under five received the polio
vaccine. The success of the cam-
paign is clear in the downward
trend nationwide since 1995
when this drive was initiated:
from 4,791 reported cases of
polio in 1994 to 682 cases in
1997 ( till October 31). %

In a country where ‘political
will' is a phrase much bandied
but little served, where burean-
cratic inefficiency is Augean, the
resounding success of the drive is
all the more impressive. It also

shows that even the impossible
L

networks

languages with regional stars,
which, incidentally, were telecast
free of charge on all the satellite
as well as
Doordarshan.” Not surprising
then, a team of BMC workers was
asked by a slum-dweller on D-
day, “Kya, aap Jackiewalla dose
dene aaye hai? Righl across the
length and breadth of the coun-
try, civic officials, medical stu-
dents, school administrations
joined the swell, trudging from
door to door to educate the peo-
ple, especially these living in the
slums, about polio and the two-
part immunization drive.
According to Dr Harsh
Vardhan, health minister of Delhi

pulse polio drive was held'in 1994
— il was all a matter of “mobilis-
ing the community and establish-

behind this winning campaign

ST o sS4 e
— where the pilot project for the

ties. And, I personally visited the
heads of all religious groups —
Sikh, Hindu, Christian and
Muslim, This helps creating

~ STURDY STATS,

Nﬁil(ﬁﬁf‘?ﬁﬁﬁﬂlm can
paign started in: 1995

Number of rep;)rled' Polio
eases in 1994: 4,791

44
1-

Number  of reported |Polio
cases in 1007: 082 - 1

Number of children undfr'ﬁve
who_received the polia vac-

cine on December 7: 122 mil-
lion (apprx) i

Number of health warkers'
involved: two million

Number of iuimu,ni' tion

posts set (t)l&ncross'the un-

try: 6,50, g5 3
%

Projected cost of the 1997-'08
immunisation ‘exercise| (on:
both December 7, 1697,
January 18,.1008): Rs 2
Erore; TR Rag v

ing a network”. He explajns, “I
held over 1,000 meetingd with
government bodies, NGOs, teach-
ers, anganvadi workers, theipolice
ete as well as all the political par-

awareness within these core
groups which could be spread to
the community at large.”

To involve all strata of society,
the BMC called on a meeting of

1y |12 l“f'}' mOGg_

representatives from vario
organisations as well as the c
porate sector, the police a
navy. Dr Ulhas Barve, officer
special duty (EPI) with the BM
recalls, “We identified over 2!
to 300 persons and sent the
invites signed personally by tI
executive health officer. And v
got a slupendous respons
Colgate-Palmolive helped us wil
stickers, HPCL/ BPCL put 1
banners at all its petrol pump
Akbarally’s and Shoppers’ Ste
allowed us to use their depar
mental store to spread awar
ness.”

With the communication ne
work in place, it was still a daun
ing task to set up an implement:
tion process. In Delhi, as in 199
and each following year, a centr:
polio cell was established, an
“we replicated the system fol
lowed during elections, dividin
the city into constituencies, eac
of which had three doctors. A
this level, the local cell manage:
all the peripheral activities, lik
co-ordinating with the gurdwara:
ete,” says Vardhan. “A huge vol
unteer force, drawn from govern
ment and NGOs aided doctors."

In Mumbay, the regular 6,71¢

_centres sct up for polio contro

that managed the action. “We
have 176 health posts in the 2:
wards of the city, each with 2
team of health officer and medical
workers,” points out Dr Barve.
This team, along with UNICEF
and Rotary officials, took charge
of the operations on December 7
1997. Girish Patel, who took his
child to St Anne’s School in
Bandra for OPV, returned
impressed with the efficiency and
alertness of by the staff: “A vial
fell to the ground while a medical
worker was attending to my son;
his colleague promptly told him
to pick it up and discard it as a
safety precaution.”

On December 7, 1997, the Pulse
Polio Drive in Mumbai recorded
100.29 per cent success. “The
over-the-top figure is explained
by the presence of the migrant
population which came to the
centres,” points out Barve. “The
floating population needs to be
covered better,” wams Dr B. J.
Mahendra of Kamataka Institute
of Medical Science, underlining
the fear that the migrant popula-
tion may be'the critical factor in
the dream of polio eradication by
A.D. 2000. m

(With inputs from Sumita Paul
in Dethi and Sriranjan Chaudhuri
in Bangalore) J
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Polio-free In

India began the polio
eradication programme
late, but statistics show
that it has achieved a
remarkable success
rafe. Turja Sen reports

MU simply cannot miss i,

Hoardings all over. messages

on buses and awareness
campaigns on television.

The pulse polio eradication
programme for 1997 which start-
ed vesterday is one of the largest
health campaigns undertaken in
the country. More than 6.5 lakh
booths have been set up all over
the country. A total of 26 lakh

rople will be involved in
administering the oral polio
doses. More than 117 million
children were expected to have
received the polio drops yester-
day while more than 127 million
children will be given the polio
dosage on 18 January.

India may have started late on
the eradication programme but if
slatistics are anything to go by, it
is set to become a much awaited
success story.

The figures have been encour-
aging after the adojfion of the
ambitious project for immunisa-
tion was undertaken. According
to available figures, in the pre-

T
1987 phase, around 28,000 new
polio cases were detected every
year. In 1995, this figure had

- dropped to 4000. In 1996, the

number of new polio patients

Administering (he oral polio vaccine and (right) a polio-stricken child

had gone down to 1005. And
though the exact figures for 1997
are not available, experts are
optimistic that this number will
come down to around 700.

The oral polio vaccine has
been available in India since
1979 but it was only as late as in
1985, that the Universal
Immunization Programme was
established and implemented in
India. As a result of UIP efforts,
in 1989 nearly 150 million doses
of OPV were distributed in India
and over 18 million infants
received three doses of the vac-
cine. That year national coverage
levels of Oral Polio Vaccine
(OPV) reached 75 per cent of the
children below five years.

Polio was eradicaled in a
small country like Cuba and
Hungary in Lhe sixties itself.
Brazil was also successful in
ensuring polio was removed
from the country in the 1981,
Then why did it take so long for
India to eradicale the disease?

Says a senior WHO official:
“Infrastructure was not available
to undertake such a mammoth
programune because the popula-

adds that bath Cuba and
Hungary were comumunist slates
where mandatory immunisation
was imposed to curb the disease.

Poliomyletis is a disease
caused by a virus. The disease
exists worldwide. In temperate
climates as in Europe and North
America it is seasonal. In India,
the incidence increases during
July to September, coinciding
with the rainy season.

Man is the only reservoir of
the virus and there is no inter-
mediate host or vector involved.
“The virus spreads from man to
man”, says Dr Kaushik Banerjee,

o

Med
is ac
catio
spre:
the d
in ar
ties a

On
the b
intes
mult
lishec
blooc
tral 1
along
tiplie
motg

=

Tran:

CCORDING 1o a recent

WHO report, scientists have
recently succeeded in geneti-
cally engineering a mouse that
is susceptible to polio.
“Transgenic” mice will dra-
matically reduce the very high
cost of polio vaccine quality
control tests.
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Medical Officer of WHO which
is actively involved in the eradi-
cation drive. “The virus mainly
spreads through the faeces and
the disease is therefore prevalent
in areas where sanitation facili-
ties are poor”, he adds.

Once the virus gels entry into
the body, it lodges itself in the
intestines and the throat and
multiplies inside. Once estab-
lished, polio virus can enter the
bloodstream and invade the cen-
tral nervous system spreading
along the nerve fibres. As it mul-
tiplies, the virus destroys the

“mofor neurons. These motor

it
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neurons are responsible for acli-
vating the muscles. These nerve
cells cannot be regenerated and
the affected muscles no longer
function. It results in acute flac-
cid paralysis.

In severe cases, which can
prove to be fatal, polio virus
attacks the motor neurons of the
brain stem — reducing the
breathing capacily of the patient
and even causing difficulty in
swallowing and speaking. This
form of polio, which can also
cause death, is known as the bul-
bar polio.

Two different kinds of polio
vaccine are available.

An inactivated (killed)
injectible polio vaccine was orig-
inally developed in 1955 by
Jonas Salk, and a

&
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presence of another virus”, says
Dr Kapoor.

The virus contained in the
vaccine is excreted by the chil-
dren. And thus the mode ol
transmission of the polio virus is
prevented because the polio
causing virus present in the fae-
ces is also prevented from multi-
plying.

“Since polio virus is mainly
spread from the faecal matter,
polio eradication through oral
vaccine is prefered when polio
has to be controlled among a big
population”, asserts Dr S K
Mittal, National Coordinator of
the immunization programme
undertaken by the Indian
Association of Paediatricians.

An added advantage of the

o
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OPV is being an oral vaccine, it
does not have to be administered
by a trained health worker.
According to WHO, the down-
side of the OPV is despite being

- mostly safe and effective, in

extremely rare cases the live
atlenuated virus contained in the
virus can cause paralysis. This
figure is approximately one in
every 2.5 million cases of doses
administered.

On the other hand, the IVP
which consists of dead or attenu-
ated virus waorks by producing
protective antibodies only in the
blood — thus preventing the
spread of poliovirus to the cen-
tral nervous system and is more
effective in ensuring personal
immunity.

live  attenuated
weakened oral polio
vaccine was later
invented by Dr
Albert Sabin in
1961.

There are distict
difference between
these two types of
vaccines.

Dr Ashok Kapoor,
a senior paediatri-
cian at the Hindu
Rao Hospital and
one of the nodal offi-
cers of the polio
immunization pro-
gramme explains
that an oral vaccine
consists of “live”
virus which have
been made o lose ils
disease  causing
property. When it
enters the body, it
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prevents the mulli-
plication of the disease causing
polio virus. “An essential char-
acteristic of viruses is that a
virus caunol proliferate in the

Transgenic mice

a recent
itists have
in eeneti-

sible for scientists to carry out
experiments on animals.
Until now, laboratories all

However, the new genetically
engineered mice is susceptible
lo just one virus — the polio |j
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Pulse polio campaig
SO 1 (11111 1Y) BTT 7Y S

| SUMIT GHOSHAL
NOVEMBER 28

THE second round of the ambi-
tious Pulse Polio Immunisation
(PP1) programme scheduled on
December 7 appears to have
inspired none of the enthusiasm
of last year, either among health
officials or ordinary people.
Television spots featuring cine
artistes and other celebrities to
motivate people to bring their
; children to the vaccination
| booths, are expected to start
lf appearing on Friday or Saturday,
barely ten days before the big day.
' Last year, they had begun in the
|| first week of October, fully two -
i months in advance of the immu-
! nisation day.

N

s nzmeepeesThousands-of hand-bills: afid

| Posters supposed to be put up at
' locations like bus stops and rail-
; way stations were under prepara-
; tion till yesterday, according to
- sources in the civic health depart-
' ment. Hardly any have reached
| the public eye as yet.

The essence of the PPI cam-
paign is that every child in the
| country below five years of age
, are to be gir}fn oral polio vac};:ine

(OPV) on the same day. T us,
e Y

DT0c]

nin

about 87 million children below
three years were given OPV on
December § last year and the dose
was repeated on January 20. This
year the number will be about 130
million, because the age limit has
been increased from three to five
years.

¢ Thus public awareness is the
Key to the success of the campaign
this year, particularly since peo-
ple will want to know why the
children vaccinated in the first
round must receive the QPV
again in the second round. Public-
ity, however, seems to be the
weakest link in the preparations
for this year.

Besides, the new Vaccine Vial
Monitor (VWM) being introduced
this year in about 20 per cent of
the polio vacdinie supplies 1s like-
ly to add to the confusion among
non-medical volunteers who will
actually administer the vaccine to
the kids.

The VVM consists of a square
patch of light grey, surrounded on
all four sides by another area |
which is dark grey in colour. It is
placed on the vial to help the vol-
unteer to confirm the potency of
the vaccine, which may be consid
Continued on page 5

e

'Pulse polio
in troubled

Continued from page 1
erably reduced ifgfﬁle appropriate
temperature is not maintained.

If the temperature of the vac-
cine happens to rise much above
4 degree Celsius for any length of
time, its potency will be lost, in
which case, both the patches on
the Vaccine Vial Monitor will
have the same shade of dark grey.
It would then have to be rejected.

Moreover, the Oral Poilo Vac-
dne vials equipped with the Vac-
cine Vial Monitor, expected to
come from Pasteur Merieux of
France, have not reached the civic
authorities till now.

“"We have therefore issued a
fresh circular today that the vac-
cine workers should go by the
existing methods of assessing the

. quality of Oral Poilo Vaccine

3
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stocks,” said Dr Alka Karande,
executive health officer of BMC.

Dr Alka Karande said the
health department had informed
the state government depot in
Mumbai and the UNICEF (Unit-
cd Nations Children’s Fund)
about the non-arrival of the
French supplies of the oral polio
vaccine.

The 20 lakh doses of polio vac-
cine received until now had come
from the Haffkine Institute and
were of the older variety, Dr
Karande added.

The drive, the first phase of
which is to take off over the next
weekend and conclude with
another one in January next year,
is only the second in the series.
Last year’s inaugural drive had
gone off well with few hiccups. B
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pulse polio performancef“

By Our Special Correspondent

NEW DELHI, Dec. 9.

Teams of public health specialists from 27
medical colleges would soon be fanning out into
the field for an independent evaluation of the
third round of the nauon wide pulse polio pro-
gramme.

This was disclosed here today by Mr. Y. N.

Chaturvedi, Secretary, Department of Family
Welfare, in the Union Mm:btry of Health dnd
Family Welfare.

The exercise, designed to detect any over-re-
porting on the performance of the programme,
would be in the form of a survey. The specialists
belonging to the preventive and social medicine
departments would visit households and check

i
next year all Lllu, vmls of the vaccmes would
carry special potency monitors. Now, only those
vaccines which were imported had the mon-

. itors, which were in the form of labels that

changed colour if the vials were not stored un-
der proper conditions. They were not used for
indigenously manufactured vaccines till now on
the grounds that it would add another Rs. 20
crores to the cost of the programme. Now, the ',
extra expenditure has been cleared.

The ﬁxmg of the monitors is expected not only
to help in reducing the problem of wastage of
vaccine, but also reduce the problems encoun-
tered in the testing of their potency. )

e

whether their children had been ddmlmstercd i

the oral polio drops or not.

The exercise assumes importance, since .1s
many as 26 lakh personnel are involved in the
programme and even a slight error in reporting
could produce a distored picture. Last year, re-
ports from the States had initially indicated that
every child in the target age group of under five,
had been'covered. An independent evaluation,
however, revealed that the coverage was lesser,
at 93 per cent,

This time too, preliminary reports Indnc(uc
that all children under the age of five had been
administered the vaccine on Sunday, when the
first phase of the programme was conducted. |

So far, reports have come in from 259 dlSlrl(.CS
out of 528 and they speak of a coverage of twp
per cent over and above the target population —
the excess being accounted for by children above
the age of five, who might have been taken to
the immunisation booths. l

Mr. Chaturvedi also ‘announced that from



Health Ministry’s plea to

By Our Special Correspondent

NEW DELHI, Dec. 4.

The Union Ministry of Health and Family

‘Welfare is approaching the Election Commission

t6 ensure! that the coming Parliamentary elcc-

‘tions did not'in any way affect the second leg of

the pulse polio immunisation programme,
scheduled for January 18.

.)e Ministry officials are to point out that a
S n of the Government functionaries, who
would be involved in poll-related works, would
be required for the nation-wide immunisation
programme - also. Besides, political workers at
the field-level had a large role to play in mobilis-
ing the community and bring children to.the
immunisation booths.

According to the officials, 1t would be best if
there could be a gap of one month between the
day of immunisation and the election date, since
activities relating to poll preparations would be
spread over about a month,

i The Ministry is gearing itself for the first leg of

ey |
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the third round of the pulse polio programme,
scheduled for Sunday, December 7.

In all, 26 lakh personnel are being involved in
the massive nation-wide programme, which
would cover all children under the age of five,
who number. 12.2 crores. i

The programme is being conducted through
6.5 lakh immunisation posts and with the as-
sistance of international agencies, such as the
Rotary International, British ODA, DANIDA,
CDC. Atlanta and UNICEF, and voluntary orga-
nisations within the country, in the form of vac-
cine doses as also financial aid for
transportation and other purposes.

A significant feature of the pulse polio immu-
nisation programme this year is that all the
SAARC countries are also organlsi%’lg their na-
tional immunisation days simultaneously with
India with a view to avoiding any chance of
transmission of wild polio virus from one coun-
try to another. i

Addressing a press conference here this eve-
ning, Ms. Renuka Chowdhury, emglmslscd that
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pulse polio

©i,) ar Mo}
every child below the age ol five must be immu-
nised on the two days — December 7 and Janu-
ary 18, irrespective of whether it had received
the polio drops before or not.

. This, she sald, was essential for the country to
achieve the goal of polio eradication by the year
2,000 and join the ranks of the 150 countries
that have aiready reached the polio-free status.

’
nul

Following the two rounds of the pulse polio
immunisation programme in 1995-96 and
1996-97, India has already been able to achieve
substantial reduction in the incidence of polio.
As against 3,263 cases reported. in 1995, only
1,005 cases were reported last year. This year,
the total number of cases was expected to come
down further to about 500.

Mr. Y. N. Chaturvedi, Secretary, Department
of Family Wellare. said that following the suc-
cess of the pulse polio programme, the Govern-
ment was considering to launch similar
programmes against measles and neo-natal tet-
anus also. .

|
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¥ Acute Paralytic Poliomyelitis in Delhi (1975-1992)
I Bhattacharjee, Devadethan and R.S. Sharma
National Institute of Communicable Diseases, Delhi

- ract. Incidence of poliomyelitis in Delhi between 1975 and 1992, estimated from available data,
T a ladder-pattern typ® of decline from 15.65 in 197510 5.50 in 1992. The linear regression analysis

= aows a declining trend of incidence by 66.28% during the period. Huge increase of population with fast

ing slums and resett
8

lement colonies in Delhi was attributed to be responsble for partly counteracting

‘ giterent poliomyel'nis control/eradication activities, The population representativeness of estimated
% incidence showed constant improvement during 1980 to 1991.

(indian J pediatr 1994; 61 : 167-172)

- I ndia has committed to eradicate
E poliomyelitis from the country by 2000
| AD., consequent upon W.H.O. goal of
. plobal eradication of the disease. The
* . criteria for eradication, as developed by
'W.H.O,, call for a situation when there will
be no case of poliomyelitis due to wild
_yirus in India, with OPV coverage of 80%
or more, for three consecutive years'
(starting from 1998). In India, the
Expanded Programme of Immunization
(EPI) launched during 1978 was boosted
:-?’? as the Universal Immunization
b G\oi%;anslme _(UIP) from 1985 and National
‘ :“-PTOgra urvival and Safe Motherhood
: mwﬁ]flnme (CSSM) from 1992. The
e tlf!llnce of' poliomyelitis has been
différ%ntemd since 1989. Reports from
Some statﬁ:;fttiof the country show that, in
—_— ere is a satisfactory decline
e S11CC of poliomyelitis in past years.*
e
_g:dril?;l_re%‘;?ts : Dr. ]. Bhattacharjee, Chief
Nation, Inst'lc'er' Epidemiology Division,
Sham Nat;\tultie of Com‘municable Diseases,
L arg, Delhi-110 054.
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sz words : Poliomyelitis; Incidence; UIP era; Trend.

The investigators analysed the status of
poliomyelitis in Delhi from 1975 to 1992,
and tried to examine the reliability of its
surveillance data about their population
representativeness. The indicator which
could reflect the status truly and also
encompasses all other facets (like OPV
coverage, OPV potency and efficacy, age-
shift of cases, proportion of cases with
OPV3 etc), Iis the incidence of
poliomyelitis per 100,000 population per
year (henceforth will be called incidence).
The present study, therefore, was limited
to the estimation, analysis, comparison
and interpretation of the incidence of the
disease. The main idea behind the study
was to try and use the available data in the
best possible way to arrive at rational
conclusions.

MATERIAL AND METHODS

Census population of Delhi during 1971,
1981, 1991 were used*® to estimate the
population of Delhi from 1975 to 1992, for
using exponential

rest of the years, by
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growth.  These — were taken  as
denominators. Data on acute paralytic
poliomyelitis (henceforth will be called
poliomyelitis) cases among Delhi residents
admitted in Kalawati Saran Children’s
Hospital (KSCH) Delhi, during 1975 to
1992 (data of 1989 was not available) and
those of 12 reporting hospitals (including
KSCH) from 1989 to 1991 (data for 1992 are
unpublished) were collected.®® It was
found that on a average, 76.4% of Delhi
resident cases in 12 hospitals were
contributed by KSCH during 1990 to 19920
Thus the increment factor of 1.309 (100/
76.4) was applied to estimate the Delhi
resident cases from all supposedly
reporting  hospitals (12 being the
approximate total number), during 1975 to
1988. These cases were taken as
numerators and incidence of the disease
was estimated for the period from 1975 to
1992. The trend of the disease
during that period was plotted with the
help of computer soft-ware Harvard
Graphics, and using data from linear
regression analysis (Y =ta + bX; where
constant "a’’ = 18.025, the regression co-
efficient "b” = - 0.6764 and SD__ = 2.23).

Data on prevalence of poliomyelitis per
1000 underfive children in Delhi, as found
in four lameness surveys conducted
between 1981 and 1992, were collected and
incidence of the disease was calculated
with the help of multiplication factor 3.98
[(1.33 x 1.25 x 0.1198/5 x 100], where the
estimated proportion of underfive in the
population™ was 0.1198. The incidence was
taken as that of one year prior to the
respective year of study. These were then
compared, in trends with that of
estimated incidence for the period from
1980 to 1991.

1994; Vo, 51." =
REesuLTs ;}

Table 1 shows the estimated iﬂCider{aﬁ'3
poliomyelitis among Delhi residents g
1975 to 1992. The boldly printed datfs'
observed ones and rest indicate esﬁnﬁ&
figures. i

The intervention activities :apsn
poliomyelitis initiated in Delhi during
to 1992 included launching of EPLin g3
UIP in 1985-86, strengtheningi..
surveillance in 1989 and launching
CSSM in 1992. It is event from Table 1 5
figure 1 that, the incidence of poliomyeig
was very high (annual average 15§
during "pre-EPl era” of 1975 t0 1978, Ing
next "EPI era’” of 1979 to 1984 thoughf
magnitude was still higher (anng
average 14.01), some declining patterriy
observed. The next "UIP era” betws
1985 and 1988 showed more drop
incidence (annual average 11.01), howes

INCIDENCE/100.000
20 S e

10 -

1 Lot B _.___;_J__J-—L 3
'75'1577'78'72‘80'51'32'53'54'35'&6'67’“"-""5

YEAR §

—— INCIDENCE —*— AVERAGE PHA"”-}
19754

Incidence and its ladder-p&"mrn 8
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s 1 '

Fig. 1. Poliomyelitis in Delhi,
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Taste 1. Estimated Incidence of Poliomyelitis in Delhi (1975 to 1992).

e Delhi 1hi cases in

_— Population Incidence/ Annual
_;__YO} casesin 12 reporting of Delhi 100,000/ average
i KSCH hospitals (100,000) year incidence
-
b - - = 40.66 -
e 576 754 4819 1565 —
b 076 469 614 50.28 12.21
_T- 1977 581 761 52.47 14.50 15.19
L 078 769 1007 54.74 18:40—
- o 617 808 57.12 14.05 —;
1980 749 980 59.60 16.44
£ 1981 829 1085 62.20 17.44
- o 666 872 64.80 13.46 14.01
- o83 604 791 67.51 11872
- ) 583 763 70.33 10.85 —
1985 633 8§29 73.27 BN =—
1986 524 686 7633 8.99 11.01
1987 685 897 79.52 11.28
1 1988 788 1031 82.85 12.44 —
- 1989 Not available 242 36.31 2.86 —
- 190 464 616 89.92 6.85
- 1991 311 106 93.70 4.33 4.98
1 446 576 97.62 500

1 :iithout any steady decline. In the last
_post UIP era” of 1989 to 1992, the
incidence went down substantially with
annual average of 4.98 i.e., less than ha.f of
e previous era but, again not showing
::Y eady decline. On the whole, a ladder
e type of declining incidence was
gm'alling in Delhi.
'J“ogdec_ll.n_lpg trend in the incidence of po-
comyelitis in Delhi from 17.35 in 1975 to
n; 1992 is shown in Figure 2. The total
; .(‘ilé‘lng the period was 66.28%.

nce of poliomyelitis in Delhi
aly P yelitis 1in LUelh
lati_ds from the results of different
1931, _orveys' conducted between
:';dd199% are shown in Table 2 and
gess 'efinite declining pattern. When

these were compared with the estimated
incidence of poliomyelitis between 1980
and 1991 in trend (Figure 3), a gradual
improvement in  the population
representativeness of estimated incidence
had been observed. Though the lameness
survey figures were of higher magnitude
than those of estimated, the gap in
incidence between the two gradually
narrowed down from 1.90 in 1980 to 0.71

in 1991.

DiscussioN

The incidence of poliomyelitis in Delhi had
decreased from 15.65 in 1975 to 5.90 in
1992. The decline during these 17 years
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Fig. 2. Trend in poliomyelitis incidence. As
per linear regression. Delhi : 1975 to
1992,

was, however, of a ladder-pattern type,
spreading over four intervention areas, as
shown by average phased drop of inci-
dence in Figure 1. Though the total drop in
incidence reflects the cumulative effects of
all the intervention activities, other demo-
graphic and environmental changes, the
best achievement has been observed dur-
ing 1989 onwards. The low incidence (8.99)

TasLe 2. Calculated Incidence of Poliomyelitis in Delhi, as per Lameness Surveys

INCIDENCE/100,000

-
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‘80 ‘81 '82 ‘63 84 25 ‘88 ‘87 B8 B9 ' y
YEAR

¢~ ESTIMATED —4 LAMENERS ~
Fig. 3. Poliomyelitis in Delhi. Com parison of
incidence trends. Estimated vs lamenes
(1980-1991).

during 1986 was probably due to the first
impact of UIP, which was launchedif\
Delhi during 1985-86 and the lowest ina
dence (2.86) during 1989 was probably %
result of providing two additional dosesd
OPV, during early 1989 to all underfivt
children of trans-Yamuna area Dellk
which had been contributing maximu
proportion of resident cases, as well asﬁ}'.

Year of Lameness pre- Place Estimated Incidence &
survey valence /1000 of incidence/ projecﬁed
< 5 children survey 100,000 population  for year
1981 4.60 Delhi 18.31 1980
1988 2.50 Delhi 9.95 1987
1990 2.23 Resettlement 8.87 1989 :
colony -,
1992 1122 " 4.85 1991~

South Shahadra
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* |emporary improvement in environmental
d anitary conditions of that area after chol-
b era epidemic of 1988.

[ The trend of incidence showed a
& jecrease of 66.28% during the period
under study (Figure 2). In Bombay, the
E incidence of poliomyelitis during 1987,
L 1990 and 1991 was found to be 14.00, 4.20
- and 2.00 respectively.? In Delhi, though the
incidence was low (11.28) in 1987, it was
mmparatively higher in 1990 and 1991
(685 & 4.33). Data on incidence of
- poliomyelitis from Haryana, Karanataka,
Maharashtra, Pondicherry and some other
statS@Pduring 1980, 1985, 1990 and 1991
also showed much better situation than
Delhi.

Delhi has made definite progress to-
wards controlling the problem of poliomy-
elitis. There were periodic thrusts from
successive intervention activities. The huge
" increase of population, particularly, in past
b two decades® (1971-1991) had resulted in
- many fast-growing slums and resettlement
& colonies in Delhi. That probably had over-
_burdened the immunisation activities, as
Well as, the other civic amenities at differ-

ént periods.

b ?’he comparison of poliomyelitis
| Incidence between those estimated from
: Nlance data and calculated from

Su

I
shows a clear improvement of surveillance
:?YE_r the years, which is a great
_idugvefnent on the part of poliomyelitis
._C*ﬂdlcahon Programme.

REFERENCES

g1 :
Manuq) for Immunization Programme.
: Anagers on Activities Related to Polio

Tadication, WHO ERI/P®
March 1989 g

ess surveys, during 1980 to 1991,

THE INDIAN JOURNAL OF PEDIATRICS 171

10.

11.
12"

13.

14.

Sokhey ]. Poliomyelitis surveillance in
India. Indian Pediatr 1992; 29 : 677-682.
Health Statistics of India, CBHI, DGHS,
New-Delhi, 1971-75.

Health Statistics of India, CBHI, DGHS,
New-Delhi, 1990.

Health Information of India, CBHI, DGHS,
New-Delhi, 1991.

The Expanded Programme on Immunization
in South-East Asia, SEARO Regional
Health Paper No. 12, WHO, New-Delhi,
1986.

Panag P et al. Acute Paralytic Poliomuvelitis
in Delhi (1978-1988), Faculty of Depart-
ment of PSM, Lady Hardinge Medical
College, Faculty of Department of Pediat-
rics, Kalawati Saran Childrens Hospital,
New-Delhi.

Panag P et al. Acute Paralytic Poliomyelitis
in Delhi 1990, Faculty of Department of
'SM, Lady Hardinge Medical College,
Faculty of Department of Pediatrics,
Kalawati Saran Childrens Hospital, New-
Delhi.

Panag P et al. Acute Paralutic Poliomyelitis
in Delhi 1991, Faculty of Department of
[’SM, Lady Hardinge Medical College,
Faculty of Department of Pediatrics,
Kalawati Saran Childrens Hospital, New-
Delhi.

Census of India. Social & Cultural Tables
Delhi, Registrar General of India, 1981.
Basu RN. Magnitude of problem of
poliomyelitis in India. Indian Pediatr 1981;
18 (8) : 507-511.

Combined Survey on ARI, Diarrhea and EP],
National Institute of Communicable
Diseases, Delhi, 1988.

Project Report. Vaccination Coverage of
Infants &  Mothers, Prevalence of
Poliomyelitis and Incidence of Neonatal
Tetanus in Resettlement and ]| Colonies of
Delhi, Department of PSM, Lady
Hardinge Medical College, New-Delhi,
1990.

Project Report. Vaccination Coverage of
Infants &  Motkers, Prevalence of




THE INDIAN JOURNAL OF PEDIATRICS 1994; Vol. 61 Nay

N}

Poliomyelitis and Incidence of- Neonatal territories. [ndian | Com Med 1992_)%-
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REVERSAL OF DEVELOPMENTAL DELAYS IN IRON DEFICIENTANA.EMC_%.;
INFANTS TREATED WITI{ IRON £

erform worse in tests of mental and motor development thaff
do iron-sufficicnt infants of similar age, Howaver due to limitations in rescarch design

previous studics there was no conclusive evidence that IDA causcs the low dcvclopmqﬁﬁ
scorcs. The authors conducted a randomiscd, double-blind trial to monitor the effects of",
supplementation on performance in the Bayler scales of mental and motor development am

12-18-month-old infants in Indoncsia.

Iron dcficicnt cnacmic infants p

Iron-deficient anaemic infants (n = 50) were assigned randomly to receive dietary fer® % :
sulphate or placebo for 4 months. Similar treatment randomisation was nono an%

nonanaemic iron-deficient (n = 29), and iron-sufficient (n = 47) infants, Before intervedi®i§
the mean mental and motor scores of the iron-deficient anaemic infants were significaliiss
(p < 0.01) lower than those of the nonanemic iron-deficient and iron-sufficient classes- ~48
intervention, developmental delays were reversed among iron-deficient anaemic infant® g
had received iron but they remained the same among placebo-treated ircn-deficient and

infants.
The poor performance of 12-18-month-old iron-deficient anaemic infants in the Baf3
scales of mental and motor development can be improved to the level of performance of
i

sufficient infants by treatment with ferrous sulphate.
| Abstracted I
1djradinate P, Pollitt E. Lancet 1993; MR
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Aﬁ'“()_htb‘reék of Poliomyelitis in
the Mara;hwada Region of

_pOIiomyeliLis continues to be a

i

—Efyefaﬁrus Research Centre, Indian
il of Medicqal Research, Bombay.

eg Sis: Dr. V.B. Mandke, Assistant
: lIEnrerovims Research  Centre

OI;ﬁb'ne Compound, Parel, Bom-

public health problem in India. Lack of high
and sustained immunization coverage in the
susceptible population leads to increased
endemicity or periodic outbreaks.

One such outbreak in the Marathwada
region (comprising 7 districts) of Maharash-
tra state in June 1990 was investigated by
the Enterovirus Research Centre, Bombay.
This was the second outbreak in this region
since. 1986(1). Epidcmio_logical observa-

tions- from the investigation are presented
bere. :

Material and Methods

During the field investigations, detailed
district-wise data of the outbreak, and data

from the preceding 4 years as reported by
the District Health Officers to the Deputy

Director of Health Services, Aurangabad
were obtained.

Stool samples were obtained from 52,
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and blood samples from 39, clinically diag-
nosed cases of poliomyelitis in the acutc/
early convalescent phase of iliness.

Viruses from stool samples were isolat-
ed on HEp2 cells grown in milk dilution
botles. The identification of viruses was
carried out by microtiter neutralization
technique using HEp2 cells(2). Sera were
tested for ncutralizing antibodies to polio-
viruses on HEp2 cells using microtiter tech-
nique(2). One hundred Tissue Culture Infec-
tive Dose of the specific attenuated viruses
were used in the serum necutralization test.

Results

In the 10 month period from January (o
October 1990, 355 cases of poliomyclitis
were recorded of which 300 cases (84.5%)
were recorded in June and July. The ovcrall
incidence/100,000 population for the region
in the 10 month period was 3.1. Although
the outbreak involved all 7 districts, the
extent of morbidity varied from district to
district (Table D). :

The details of age-wise distribution of

TABLE I—District-Wise Incidence and Proportion of Cases of Poliomyelitis Below 2 Ycars} of Agt

the Marathwada Region: 1990

served that in 6 out of 7 districts the propog.
tion of cases below 1 year of age was Jegi|
than that between 1 to 2 years (Table I, 48

One hundred thirty nine childj:-gﬁ
(39.1%) were unimmunized, 108 (3044}
were inadequately immunized and i:gﬁ‘
(23.7%) were fully immunized with 3 doses:
of OPV. Immunization status of 24 childrep |
(6.8%) was unknown. Among the 1125
infants, 55 (49.1%) were unlmmuniz'éd,;,
41 (36.6%) were inadequately immunized,
10 (8.9%) were fully immunized and in)
6 (5.4%), the immunization status watl

unknown. e

In the 52 stool specimen, pOlllOV'Lrus-t.y:pc‘
1 was isolated from 23 cases (44.2%), polio:
virus type 2 from 1 case (1.9%), poliovirus]
type 3 from 1 case (1.9%), and “non-po}i‘bﬁ}
cnteroviruses from 7 cases (13.5%); 20,
(38.5%) cases were “negative” for virus i50-|
lation. The geometric mean of the neutralize’
ing antibody titer for poliovirus types 1i2
and 3 of 38 scra was 130.35, 8.76, and 4.34
respectively. |

District Number of Incidence® Proportion of cases(%
cases Upto 1 yr >1-2y1

Aurangabad 55 2.9 23.6

Beed 59 ' 3.8 2751

Jalna : 45 - R 37.7 -

Latur 9 : 5.6 329 .

Nanded : : 27 1.3 333 37045

Osmanabad 23 19 8.7 56_-_5 :xi

Parbbani 67 34 432 41.7 %

" * Per 100,000 population.
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, TABLE [I— Age-Wise Distribution of Cases of
0:7  Poliomyelitis in the Marathwada

" g Region : 1990
Agf- group Number of Percentage ,
f'--(mo) cases
ﬂfy 3 3 0.8
G 4- 16 45
\,7-12> 93 26.2
58 79 223
1924 83 234
25-30 12 3.4
- 31-36. 35 9.8
13748 - 18 5.1
49-60 11 3.1
560 5 1.4
: © Total - 355 100.0

mor‘bxdlty, mainly due to the “consumption™
and the subsequent “building up” of suscep-
hblc Jindividuals. After experiencing a large
- Wlbreak in 1986(1), the region of Marath-
Wlda_ expectedly went through a 3 year

, wevéi some distinct qualitative dif-
CeS were observed between the two

Sutbreaks: The magnitude of morbidity was
“,_“edl; y less (355 cases and an incidence

%{i‘#n .00 population in 1990; 1092 cas-
_mc1dence of 9.8 in 1986).

3 tsaccomted for 31.5% of the cases
and 43% ip 1986(1). The relative
oportion of cases in older children
S‘fggest a subtle age shift associated

VOLUME 3 ] —SEPTEMBER 1994

with improving immunization coverage.
Such 2 shift has also been observed in Bom-
bay, where the immunization coverage has
improved in recent years(3).

The immunization status (against polio-
myelitis) of cases, in the two outbreaks was
also markedly different with 55.3% un-
immunized 27.7% inadequately immunized,
and 17% fully immunized in the 1986 out-
break(1).

The lower magnitude of morbidity, low-
er proportion of cases in infants, and lower
proportion of unimmunized cases in 1990,
indicate an improved immunization cover-
age. However, the observation that among
the infants 49.1% were not immunized and
36.6% inadcquatcly immunized, suggests
that the level of immunization coverage is
not yet high enough to prevent outbreaks.

Poliovirus type 1 predominated in this
outbrcak. This was corroborated by anu-
body pattemn. Poliovirus type 1 is known for
greater morbidity in India and elsewere(1,3-
5,6) and it also caused the previous outbreak
in 1986(1). “Non-polio” viruscs have been
incriminated in polio-like illness(7). Their
role in the ctiology of polio-like illness
nceds to be critically ascertained as they are
likely to gain importance as poliomyelius
gets controlled(7).

The main factor in the outbreak was
failure to vaccinate or to complete the
schedule of 3 doses of oral polio vaccine in
a large number of children rather than
vaccine failure. To avert such outbreaks in
future the immunization coverage levels
need to be rapidly brought up and sustained
at atleast 85%.
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Material and Methods

The three villages, Rispa, Nam ]
Shilling situated at a height of Bl
11,000 feet above sea level were S
by a team of doctors from ‘Pt
Department, Indira Gandhi Medi
lege, Shimla in June, 1991, The :1;
dcelgn frame and methodology of theS%3
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\ this study was to characterize
epidemic virus. Molecular analysis was car

of 50 PV3 strains isolated in association with this outbreak and the entire VP gene
from geographical regions endemic

the sequence of the VP1/2A junction region of strains

and Central Asia) was analyzed and compared with the nu
Netherlands. The carliest isolate was obtained from river water sample
VP1/2A scquence analysis to be
divergence among the
closest genctic similarity (97.3%) was found withan
of the virus. A more than 99 sequence similarity was found in the VP1/2A
used to design primers for the specific and highly sensitive

PV3 strains during the cpidemic,

poliomyelitis patient and was found by
isolated from the first patient. Sequence
was less than 2%. The
1991), indicating the likely source
repion. Finally, the sequence information was
molecular detection of

bt

Since 1988. the World Health Organization has been com-
mitted to the global eradication of poliomyelitis before the
turn of this century (21). To realize this goal, WO criteria have
to be met: (i) no new cases of poliomyelitis due 10 wild polio-
virus infection, and (ii) no more circulation of wild-type polio-
virus in humans and in the environment. Improvement of vac-
cination coverage and surveillance of cases of acute flaccid
paralysis. aided by virological laboratory analysis, arc crucial
clements of the eradication program. Since 1988, a substantial
increase in vaccination coverage and a concomitant decrease in
cases have been obtained (22). Nevertheless. epidemics con-
tinue to occur, even in-countries with high vaccination cover-
age, such as The Netherlands. One of the reasons for this is the
existence of communities with orthodox religious beliefs which
refuse vaccination. As a result, members of these communities
are at a continuous risk for the introduction of wild poliovirus.
Epidemics in The Netherlands occurred throughout the 1960s;
in 1971; in 1978, with 110 reported cases duc to poliovirus type
1 (17); and again in the autumn of 1992, with 71 cases caused
by wild poliovirus type 3 (14). None of the patients in these
epidemics had been vaccinated.

Although conventional virological techniques are adequate
1o characterize a clinical isolate as vaccine derived or wild type,
they are not suitable for establishing relationships among
strains or to pinpoint the source of a virus. For these purposcs,

e
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ation

An outbreak of poliomyelitis due to wild poliovirus type 3 (PV3) occurred in an
The Netherlands between September 1992 and February 1993. The outbreak involved 71 patients. The aim of
the virus at the molecular level and to analyze the
ried out by sequencing the VP1/2A junction region (150 nucleotides)

Atlanta, Georgia®

5 June 1995/Accepted 29 September 1995
unvaccinated community in
molecular evolution of the

of 14 strains. In addition,
for PV3 (Egypt, India,
cleotide sequence of the epidemic strain from The
d 3 weeks before diagnosis of the first
penetically identical to the strain
ctrains from theepidemic in The Netherlands
Indinn isolnte (New Delhi, December

genomic analysis of a 150-nucleotide fragment cncompassing
the VP1/2A junction region has been used (15). Because po-
liovirus genomes have been reported to evolve rapidly upon
passage through humans (1 to 2¢¢ nucleotide changes per year
[13D). \ransmission pathways can be inferred from the patterns
of nucleotide variation among strains. Genetic similarity of
98%% or more is considered t0 imply a direct cpidcmiologicai
link. Genotypes of poliovirus have empirically been defined as
groups of strains that show at least 85% sequence similarity 10
the VPI/2A junction region (13). Molecular cpidemiologic

findings are also used to study the progress of the eradicatiof
initiative and to identify reservoirs sustaining virus transmis
sion (6). :

In addition to sequence analysis of the VP1/2A junctiof
region, analysis of larger regions of the genome, e.g., the entiré
900-nucleotide major capsid protein gene VP1, may give _ﬂd
ditional information on the molecular evolution of the vird
during an epidemic. e.g.. clonal spread of the virus ver
multiple lineages and antigenic drift (4), and on transmissi®
mechanisms within an epidemic (6). Also, specific primers an
probes for rapid molecular detection and characterization €
the epidemic strain in clinical and environmental samples &
be designed, which in turn provides an easy tool to mo™ g
silent transmission of the epidemic virus.

In this report, we describe the molecular characte
poliovirus strains isolated during the poliovirus YPe ~ b
Pemic in The Netherlands from 1992 to 1993. Th® posie
source of importation and the imracpidcmic sequenc‘? 2
tion within the VP1/2A junction region and for the entir®
gene are presented. Moreover.

rization C

3 ; e
results with primers desig™ :
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'ABLE 1. Primers used in this study
Primer Seausnce” i Fragment
¢ cquence Position” (length in bp)
M3s (B) GTC AAT GAT CAC AA (CT) CCf 3206-3222 a (290)
2A AAG AGG TCT CTA TTC CAC AT 3476-3493
M1 tet aaa acg acg gee aglt TTT GTG TCA GCG TGT AAT GA/ 2399-2418 b (678)
M23 cag gaa aca get atg acc TGC CAl GTG TA (A'G) TC (A/'G) TCC 2980-2997
M9 12t aaa acg acg gee agt TTC AC (C/A) TAI TCI AGN TTT GA ! 2843-2862 b’ (643)
Mé cag gaa aca get alg acc AAG AGG TCT CTA TTC CAC ATY 3476-3495
NETI CGC CAA ACC ATC CTT GTA 3232-3250 c(115)
3329-3347

NET2 TAC ATC AAA GGT GCG AAT C

“The M-13 sequence is given in lowercase,

® The numbening is according to reference 18,

¢ The fragments are as described in the legend to Fig. 1
¢ As published in reference 10,

“ Published previoush without the M-13 il (15).
"Published previoush without the M-13 tail (1)

specifically detect and characterize the cpidemic virus are
pwn.

Part of this work was presented at the IXth International
Congress of Virology, Glasgow, Scotland, § to 13 August 1993,
and at the VIIth Meeting of the European Study Group on
the Molecular Biology of Picornaviruses (" Europic '94"), Kor-
pilampi, Finland. 6 to 11 August 1994,)

MATERIALS AND METHODS

Background on the cpidemic, Alter 14 years withoul endemic eases of polio-
myelitis, an outbreak of wild pohiovirus type 3 imlections oceurred i The Neth-
erlands between September 1992, and February 1993 (14). A total of 71 cases of
poliomychtis were reported to the national public health authonties As m
previous outbreaks an 1971 and 1978, all eanes, except ong, occurred among
members of a closely knit. orthodox rehigious denommation which rejeets vager-
nation (14. 17). Likewisc. the epudenic in 1992 and 1993 was conined 10 a
distinct geographical arca stretching (rom the southwest to the northeast of e
country. where commumitics with 1 vaccmation coverage Fite well below 907,
exst (14). Cases were wirologically contirmed by wild-type poliovirus type 3
isolation from feces or throat swabs (M7 of cases) and or by detection of
poliovirus type 3-specific immunoglobulin M antibodies by an enzyme immuno-
assay (91% of cases [12]).

Viruses. Fecal samples and throat swabs as well as concentrates of environ-
mental specimens were examined by standard procedures for virus isolation.
titration, and typing (14). Intratypic differentiation was carried out by an enzyme-
lizeed immunosorbent assav that uses cross-absorbed rabbit antisera specific for
‘Vamnc-dcrived or wild-type polioviruses to establish their wild-tyvpe char-
aCCr (20). A total of S0 poliovirus 1solates were characterized in the VPI/2
junction region: 48 were from cases that were reported throughout the epidemic
and 2 were from environmental samples of river water obtained 3 weeks prior to
diagnosis of the index patient (EnvA/NETY2) and from sewage (EnvB/NET92)
obtained 4 days after diagnosis of the index paticnt (19). Fourteen isolates from
the cases had their entire VP1 gene sequenced. For validation of the reverse
transcriptase-PCR (RT-PCR). we used strains that had been sent to the National
[{lsmme of Public Health and the Environment between 1977 and 1994 for
Virological charactenzation and intratypic differentiation.

- Analysis of the VPL2A junction region. Analysis of the VPIR2A junction
Tegion was carried out as described previously (10). Alternatively, a slightly
Bodified primer. M3sB (3'-GTC AAT GAT CAC AAT CC-3"). was used instead
of M3s when amplification efficiency was found to be low. Sequence analysis
across the recognition sequence of primer M3s in poliovirus type 3 strains from
T@c Netherlands revealed a mismaich at the third position from the 3 end of this

: ~ Pimer.

. Analysis of the VP1-gene. (i) RNA isolation. For cDNA synthesis, RNA was
Purified from 100 pl of cell culture supernatant as described previously (23).
_< (ii) Primers. For sequence analysis of the VPI genc, the region was ﬁmpliﬁcd
0 two fragments with sizes of 678 bp (M1 and M23) and 634 bp (M9 and M6),
. Yith 2 143-bp overlap (Table 1 and Fig. 1: fragments b and b’, respectively).
- Imers M1 and M6 have been published previously without the M13 tails as
UGI (1) and 2A (15). and they were used as primers for the amplification of all
Mliovinus penomes. Inner primers M9 and M23 were selected from regions in
te vp; gene that are conserved in the prototype reference strains (Table 1 and
& 1). To overcome possible primer mismatches due to the expected high level
dcskquencc variation within this gene, cither deoxying sine or multiple nucleoti-
Were incorporated at centain positions (third base wobble).

tiiit RT-PCR. Reverse transeription was carned out for the VIPL2A junction
remion as described previously (10), except that the MpCly concentration was
Lwered 1o LS mM. The PCR muxture was subjected 1o 40 eycles of denaturation
<t 84 C for 45 s, annealing at 42°C for 60 s, and extension at 60 C for 90 s,
Anabsis and puritication of PCR products were carnied out as described previ-
ousihv (1

v Sequence amalysis of PCR products, PCR products were sequenced by
dideory chain termination eyele sequencing with tluorescemn-Libeled M3 pnim-
con, and the sequencmg was carnied out according to the manutacturer's protocol
tApplicd Broswstems Ine., Foster Cny, Calif ). Sequences of the VPT2A junction
recion and the ennre VP gene were edited and aligned with SEQLED (version
Los Apphied Biosstems Inc.) and converted 1o the GENEWORKS format
tntelhgencues, Mountinn View, Calit ), Genetic relationships were estimated on
e dasis of the 30-nueleotde VPL2ZA junctiion region sath phylogenctie trees
generated by the UPGMA (unweighted par group with anthmetc mean)
methonl (11)

RT-PCR for the detection of pollovirus type 3 from The Netherlands, (NET-
PCR1 Primers tor the PCR were selected from regions at the 3 end of the VPL
gene (kg 1 [tragment ¢] and Table 1) that were suthaently different trom those
of representatine strainy of the different genotypes. Forward pnmer NET1 s
located within the immunodominant site 3a (9). Reverse piimer NET2 is located
at the most outer 3 emd of VPL A single-tube RT-PCR was started by adding
1l ot freeze-thawed, clanfied virus supernatant to a premisture containing all
the necessary reagents except the enzymes and incubating the nixture for 30 min
at 65°C and for S min a1 95°C in order to disrupt the virus particles and release
the RNAL After the mixture was chilled on ice. the enzymes were added and
reverse transeription direetly followed by the PCR was carried out in 20 pl with
the following constituents: 0.5 pM (each) pnimers NET1 and NET2. 1.0 mM
(each) deoxynucleoside triphosphates. 50 mM Tns HCI (pH 8.8). 50 mM NaCl
6 mM MgCl.. 0.1 pg of bovine serum albumin (Bochringer Mannhcim Biochemi-
cals) per pl. 2.0 mM dithiothreitol (Merck. Darmstadt. Germany), 50 mU of
avian myeloblastosis virus RT per pl. 64 mU of RNase inhibitor per pl. and 28
mU of dmpliTag DNA polymerase per pl. The qycling program was | cycle at
42°C for 30 min and 1 cycle at 95°C for 5 min followed by 30 cycles of denatur-
ation at 95°C for | min. anneahing at 54°C for 1 min. and extension at 72°C for
2 min. The 115-bp PCR product was detected on an ethidium bromide-stained.
12% polvacrylamide gel (16). In order to evaluate the specificity and sensitivity
of the PCR. we used a well-characterized panel containing 30 recent isolates

R s
I h i | a3
~ Cpal ve: T ves | vel amelon | 2 s Ticpm [ wpa | ¢
N An
M3s(B) | [ 290bp 24

i 5] || [erstp 2
M9 2] e31bp Ms

NET-1 [l 11sbp NET-2

FIG. 1. Locations of the regions in the poliovirus genome that were amplified
as described in Materials and Mcthods. Fragment a is a 290-bp fragment en-
compassing the 150-nucleotide VP1/2A junction region, fragments b and b” are
overlapping PCR products spanning the eatire 900-nucleotide VP1 gene. and
fragment ¢ is a 115-bp region that is located at the 37 end of VP1 and that was
amplificd by the PCR specific for the virus involved in the epidemic in The
Netherlands.
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FIG. 2. Dendrogram bised on the 150-nucleotide sequence of the VPI2A
junction region n the pohovirus type 3 penome (posttions 3289 1o 3438 |1K]),
Included are 4 strams solated duning the epidemic in The Netherlands during
1992 and 1993 (bold). 33 wild poliovirus type 3 atrains isolated between 1977 and
1993 in different parts of the world, and the prototype strains used in the oral and
inactivated poliovirus vaccines (Sabin USASH and SaukcttURIVM). The dotied
line indicates 15% nuclcotide vanation and significs a genotype (15), with a
genotype being defined as a cluster of sequences of different strauns with a
scquence diversity of less than 15%. The three genotypes (1. 1L and 11) are
shaded. The reactmaty of the strains tested by the PCR (NET-PCR) arc also
given (=, positive. =, weak positivity: —, negative). (Country abbreviations:
ARM = Armcnia. EGY = Egypt. EST = Estonia, FRA = France, FIN =
Finland. GDL = Guadcloupe. IND = India, INO = Indoncsia. IRQ = Irag. ISR
= Isracl. KEN = Kenva. MOR = Morocco, NET = Nctherlands, OMA =
Oman. PAK = Pakistan. SUD = Sudan. SYR = Svria. TAJ = Tadjikistan, TRK
= Turkmenistan. TUN = Tunisia, TUR = Turkey, USA = United States of
America. VEN = Venczuela.)

from each poliovirus serotype from all over the world and the prototype strains
used in vaccine production. In addition. we used 21 other enterovirus isolates.

RESULTS

Reproducibility of PCR sequence analysis. The reproduc-
ibility of the cycle-sequencing method was tested by comparing
repeated sequencings of the VP1/2A junction region of inde-
pendently obtained RT-PCR products at one virus passage
level (five sequences) and at different passage levels (three
sequences). The index case isolate was sequenced eight times
at three different passages and at three different time points
over a period of 18 months by two different individuals. All
sequences were identical. Fourteen other strains isolated dur-
ing the epidemic were sequenced twice from independently
obtained amplicons. Only one strain showed a 1-nucleotide
difference in the entire 253-bp interval between primers
M3s(B) and 2A. The overlap between the VP1/2A junction
region and the VPI gene was also used to compare sequences
obtained by different methods (dye-terminator and dye-primer
protocols). A comparison of the sequences of the 154-bp over-
lapping region located at the 3’ end of VP for both fragments
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FIG. 3. Nucleotde sequence variation in the VP1/2A junction region for a
total of 50 strains, as judged on the basis of the sequence of the first case isolate
(#01). The number of nucleotide changes is shown: the horizontal axis shows the
dates of the onset of illness for the case isolates and the dates of isolation for the
other strains. Two environmental 1solates (EnvA and EnvB [19]) have been
included.

revealed some discrepancies, with an average difference of 1,76
nucleotides (1.1%:; range, 0 to 4: standard deviation = 1.48; n
= 18).

Source of the epidemic virus. We compared the sequence of
the 150-nucleotide VP1/2A junction region in the genome of
the index case isolate as well as those of 3 other strains related
to the outbreak (the last case isolate, #71/NETY3, and 2 en-
vironmental isolates, EnvA and EnvB [19]) with those of 33
wild poliovirus type 3 isolates and the 2 prototype vaccine
strains (Sabin/USASG and Saukett RIVM). In the dendro-
gram, three distinet branches in addition 10 that of the vaccine
strains can be seen (Fig. 2). Each branch represents one gen-
otype (a more than 15% scquence difference [15)). The first
main genotype (genotype 1) is represented by four strains that
were isolated in the Central Asian republics. Genotype I,
represented by 13 isolates, is found mainly in the Mediterra-
ncan region and also includes the poliovirus type 3 strain from
the Finland 1984 cpidemic as well as 2 strains isolated in the
Americas (8178/VENST and Ext1668 GDL78). The third main
genotype (I11) is represented by 18 strains and contains 6
isolates from the outbreak in The Netherlands. The closest
similarity (146 of 150 nucleotides identical, 97.3%) to the
VPI1/2A sequence of the index case (#01/NET92) was found
with a strain isolated in India in November 1991 (08665/
INDO1). Seven older strains from India (39-0J/INDS0, 15250/
INDS2. 0005/IND84, 16837/INDS86. 7095/INDS6, 7105/IND_86,
and 12395/IND88) also cluster in this genotype, illustrating
that this genotype had been circulating in India in an endemic
fashion at least since 1980. Another strain belonging to this
genotype was isolated in France in 1992 (19638/FRAY2). The
VP1/2A nucleotide sequences of three other isolales.take_n
during the epidemic in The Netherlands and shown in this
dendrogram were identical to that of the index case isolz.xten

Intraepidemic sequence variation within the VP1/2A junc:
tion. To determine the molecular evolution of the RNA g&
nome during the outbreak. the VP1/2A sequences of 48 strain$
from patients and 2 environmental isolates were compare
with the sequence of the index case (Fig. 3). The maximum
sequence variation was 2 nucleotides (<1.5%). ThirW'?vi
strains isolated during all stages of the epidemic were identicd
to the index strain; nine strains had one nucleotide subsli[ut{oﬂ
in the VP1/2A junction and four strains had two nuclcOUdf
changes. Of the 17 nucleotide substitutions, 2 were m%psvef_
sions and 15 were transitions; 9 substitutions resulted in 5_)'“0
onymous codon changes and 7 resulted in a different 3“‘"}“
acid codon (three alanine-to-valine changes at position 27> 18

A 5 it in
the VP1 gene, two serine-to-proline changes at position 293
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FIG. 4. Nucleotide () and amino acid (Z) sequence variation for the entire
900 nucleotides of the \'P] gene of 13 strains isolated from paticnts (#21, 242
#50, and #57 aswell as mine others) at different time points during the epidemic,
as judged on the basis of the sequence of the finst case isolate (#01), The vertical
axis gives the amount of ‘ananon in nueleotides or amino acids: the horizontal
axis gives the date of the onset of disease,

the VP gene. one wrosine-to-phenylalanine change i posi-

tion 10 in the 2A gene. and one threonine-to-alunine change at

gsition 11 in the 2A gene). None of the amino acid codon
‘ngcs were located in the antigenic site 3u (Y).

Molecular evolution in the VPI gene. The complete VP
gene of 14 strains was sequenced and compared with that of
the index case strain in order 1o further analyze the intracpi-
demic genomic variation: the strams had  been isolated
throughout the course of the epidemic (Fig. 4). A muasimum
sequence diversity of 4 nucleotides was found (=704 ), result-
Ing in o maximum amino acid sequence diflerence of 1 codon,
located outside the antigenic sites,

NET-PCR. All strains isolated during the outbreak and
tested by this assay gave the expected | 15-bp product. Scrotype
Land 2 strains were all negative by this PCR assay, as were 21
nonpoliovirus enteroviruses (echovirus 24 gave a distiet but
smaller fragment). Of the 33 type 3 pancl strains, 8 were pos-
itive, although 3 strains (30031/7SEGY. 11316 LGYYI. and
Ext1668/GDL7S) were amplificd only very poorly (data not
shown). Sequence analysis of these cight strains revealed a
high degree of similarity between the primer recognition se-
quences of these strains and that of the strain from the out-
break in The Netherlands (Fig. 5). In addition. threc other
strains not included in the panel (08665/IND9], 0S570/INDY2.

d 19638/FRA92). were also positive by this assay. Six of the

?xl 11 NET-PCR-positive poliovirus type 3 strains cluster in
the same genotype (I): 5 of these strains were isolated be-
tween 1980 and 1992 in India (08665/IND91, 08670/IND92.
 12395/INDSS. 16873 INDS6. and 390J/INDS80) and 1 was iso-
* lated in France in the same year that the outbreak started
(19638/FRAY2). Four strains belong to genotype I1 (Fig. 5):
11316/EGY91. 8178 VENS7. 30041/EGY7S. and Ext1668/
4 GDL78. The remaining PCR-positive strain. strain 21267/
# _ MOR77, does not cluster in any of the genotypes.
 The sensitivity of the NET-PCR for strains isolated during
the epidemic in The Netherlands was compared with that for
unrelated PCR-positive strains. Virus titers were determined
for all strains. and serial 10-fold dilutions were tested by the
PCR assay. The sensitivity of this test was defined as the
amount of input virus that gave a visible PCR product on an
ethidium bromide-stained agarose gel. Epidemic strain 16260/
01/NET92 could be detected to a dilution of 10 50% tissue
culture infective doses per RT-PCR reaction. The sensitivity of
the PCR for the detection of strains 16873/IND86, 11316/
EGY91, 8178/VENS7, 30041/EGY78, and 21267/MOR77 with
- two mismatches close to the 3 end of primer NET1 (Fig. 5)
was at least 1,000-fold less (data not shown).
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FIG S Algnment of a 150-nucleonde Temon at the 3 cd of VP between
posttions 3223 and 3372 (18) and ¢ eompassing the fecosibion sequences (un-
dethined with the carers mdicating ditection) of the prmets (NL'T1 and NETY)
wsed m the NE'TPCR with strams OSOSS IND9L, 08670 IND92, 19638 FRAW2,
12395 INDSN, 16873 IND6, 30-01INDSO, 1136 LGYOL 8178 VIENST, MM
FGYTS EAI668 GDLIS, and 21267 MORTS. The reterence sequence (lop) is
trom the poliovirus vpe 2 solated trom the mgdes cane n the epidenue m The
Netherhands (16260 0] N1 TU2) the other sequences e from nonepidemie
strans that gave a product by the NET-PCR

DISCUSSION

In this report. we describe the molecular analysis of polio-
virus type 3 isolates from the cpidemic in The Netherlands in
1992 and 1993.

Sequence analysis of the VP1/2A junction region of the first
poliovirus type 3 strain (16260/01/NET92) involved in the out-
break in The Netherlands revealed a similarity of 97.3% with
that of a poliovirus type 3 strain isolated in Bombay., India. in
November 1991 (03665/IND91). indicating that the epidemic
virus was imported from this region. Since poliovirus is en-
demic to India. it is probable that genetically even more related
strains were circulating but not sampled. High sequence diver-
sity among poliovirus type 1 strains in such regions of ende-
micity as India and also Egypt. Pakistan. and the Caucasian
republics underscores this possibility (5. 8. 10).

Within the epidemic, sequence variation among isolates was
minimal: 48 strains isolated from patients during this epidemic,
2 environmental isolates taken either 3 weeks before or during
the outbreak, and 2 isolates from contacts in southern Alberta,
Canada (2), showed a sequence variation in the VP1/2A junc-
tion region of less than 1.5%. This indicates the clonal spread
of one variant during the epidemic, which was further con-
firmed by sequence analysis of the entire VP1 region of 14
strains. As poliovirus had not been endemic to The Nether-
lands during the 14 years preceding the epidemic in 1992 and
1993, the spread of one imported poliovirus variant in a sus-
ceptible, nonvaccinated, and closely knit population is not sur-
prising.
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To determine whether the observed sequence variation was
real or reflected misincorporation during amplification, several
strains were analyzed more than once. By each method
(VP12A sequencing and VP1 sequencing), sequences were
found to be identical with only one exception, showing the
reproducibility of the automated RT-PCR sequencing method
for these regions. Surprisingly, however, when sequences gen-
erated by the two different methods (dye-terminator sequenc-
ing of the VP1/2A junction and dye-primer sequencing of the
VP1 gene) were compared. the sequence variation in the over-
lapping 134-bp region was found to be significant. These find-
ings show the need for cautious interpretation when sequences
obtained by different methods are compared. It is unclear what
actually caused this discrepancy. Previously, we showed that
sequence analysis of the VP1/2A junction by automated cycle
sequencing (both dye-primer and dye-terminator protocols)
and conventional radioactive sequencing with avian myeloblas-
tosis virus RT resulted in identical sequences (10).

The lack of sequence variation is somewhat surprising, since
the poliovirus type 3 strain responsible for an outbreak in
Finland during 1934 showed significant variation in and around
the antigenic sites among isolates obtained from different pa-
tients (3. 4). This discrepancy may be explained by the differ-
ences between the populations in which these outbreaks oc-
curred: in Finland. the outbreak occurred in a vaccinated
community with insufficient immunity to the infecting strain,
whereas the outbreak in The Netherlands involved people who
had never been vaccinated and therefore had no preexisting
immunity 1o the infecting strain. Therefore, the poliovirus type
3 strain causing the outbreak in Finland was subject to some
degree of immune selection. whereas the strain in The Neth-
erlands was not.

To develop a rapid and casy test to deteet and characterize
the strain responsible for the outbreak in The Netherlands,
specific PCR primers were designed. Using these primers, we
were able to amphify all epidemic strains (sensitivity, 100%0).
However. the specificity of the assay was lower for some ge-
netically more distant strains. These strains were also ampli-
fied. though at a LOG0O-fold lower level of cfficiency. Subse-
quent sequence analysis of these strains revealed mismatches
in the last four nucleotides at the 3° end of primer NETI: the
possibility of successful amplification despite such mismatches
has been described previously (7). Despite these shortcomings,
the NET-PCR was a helpful. reliable. casy. and fast tool to
confirm classic serological and intratypic characterization (19)
and to monitor silent transmission (2) during the epidemic.

Close virologic monitoring of endemic and epidemic strains
is critical for the eradication program. Such molecular epide-
miological methods as that described in this study can be used
to establish routes of transmission and to find problem arcas
with multiple cocirculating virus lincages. These arcas should
be specifically targeted by the global poliovirus eradication
campaign.
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The plague bacillus Yersinia pestis
still survives in the Indian
sylvatic rat population. When
ecological disturbances like the
Latur carthquake or the Gujarat
floods occur, the wild rats flee
their habitat and mix with
domestic rats.

s ~
s ampen AT

first case of

Fle;s uﬁnsmit the bacillus from bubonic plague,

wild rats to domestic rats
causing a large number of them
to perish. Health workers in
Mamla in Beed district of

large swellings of
the lymph nodes, breaks
out on August 25. The number

Maharashtra reportan of those infected rapidly rises to
increase in ‘rat fall’ in 107. Some deaths are suspected.
August. But

warnings are Sura

Maharashtra
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Pneumonic plague, in which ™
lungs are infected, is usually a

secondary infection in bubonic cases and is'
£y

then spread by
sputum to others o

e i

EEC
An outbreak of the highly
contagious pneumonic plague
then occurs in Surat on
September 21. Bubonic victims
migrating from Beed may be the
culprits. More than 450 are

~ infected and 41 die. Surat

residents flee the city in droves.

Reports of victims in Bombay,
Delhi and Jaipur start coming in.

 Key drugs are sold out. Across

the country over 1,500 people
are suspected to be infected.

Growing numbers: the official count on Sepi 28
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Latur, steadily pushing up the numbers,
In Gujarat. the figure had touched 832
cases and affected areas included places
| such as Jamnagar., Rajkot. Baroda,
' Ahmedabad and Gandhinagar.

! Worse, cities in other states in the
| country were soon reporting cases, al-
| though mostofthem were of people who
| had fled from Surat: Indore and Bhopal
| in Madhya Pradesh. Varanasi in Uttar
|  Pradesh.JaipurinRajasthan, New Delhi
| andeven Calcutta, Even more troubling
! wasthedetection of plague-infested rats
in Chittoor district in Andhra Pradesh
| by government surveillance teams,
i which showed that the southern states
| were as vulnerable. And within a day,
{ onedeath from the plague was reported
| in Bangalore. In all. the count of those
' infected wasestimatedat 1.500 withina
| week—andrising. The onlysilver lining
| was that the ancient scourge had re-
f turnedin an age of modern prophylaxis.
l
|
l
f
|

i
|
!

and antibiotics kept the death toll atjust
47. a tiny fraction of the patients,

But outside this stricken nation
many governments reacted with knee-
jerk measures to protect themselves,
Almost all the Gulf countries with large
Indian labour populations—including
Saudi Arabia, Kuwait and Oman—
clamped a ban on all flights to and from
i their countries. Meanwhile other coun-
tries introduced medical screening at
the airport of all passengers arriving
from India. At Frankfurt airport in Ger-
many, jets coming in from India were
told to taxi to a distant corner of the
airstrip, once reserved for hijac}ced
planes. Passengers were then screened
for plague symptoms while still on
board. Other nations such as the US,
: while assuring New Delhi that they

i would nottakeany draconian measures
.. against Indian travellers, set upquaran-
tinestationsat majorairports. The word
is out and in all likelihood tourists will
avoidIndiathiswimer—liketheplague.
5 | Indeed. as the world watched a
nation in chaos. its civic services fum-
bling to come to grips with the latest
catastrophe, India's newly-projected
image asan emerging economic power- A : g : G :
house wasin danger ofbeing tarnished. SHALESH S
As suspected plague cases accumulated among its populace was palpable. infected by the disease. The quest
in Bombay's hospitals, fears rose that Chemists reported panicbuyingoftetra- thatlurkedin most minds: Could I be;

=\
)

- internationalshipping might steer clear cycline, a scheduled drug considered next victim?
dl | of this port, effective in combating the plague. And Senior health officials such
i ARE YOU AT RISK? general practitioners said there was a Dr K.K. Datta, director, National In:

marked rise in people with even the tute of Communicable Diseases (NIC
With fresh cases turning upin vari- mildest fever having themselves were understandably cautious. “I do

] : ous parts of the country daily. the fear  checked to make sure they were not think it is an alarming situation,” |
! - i
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(Above) People at Surat railway station
flock to leave; others flee on two-wheelers

said. But halfway acrossthe globe, atthe
Centre for Disease Control and Preven-
tion in the US. Dr D.]. Gubler, who has
studied outbreaks of the plague all over
t orld. was plainly concerned. “The
form the Indian epidemic has taken is
unusual. and the fact that it can be
spread by human beings makes it more
dangerous.™ he told 1xD1A ToDAY.
What Gubler is referring to is the
phenomenally large number of victims
carrving the highly contagious pneu-
monic plague that has been reported in
Surat. Historically, most outbreaks of
the plague have been of the bubonic
variety, which is characterised by pain-
ful swelling of lymph nodes. especially
under the armpit and in the groin. All
the victims of the original outbreak in
Beed were diagnosed to be suffering
from bubonic plague. The disease is
caused by the bacillus Yersiniq pestis
which still survives in the Indian syl-
vatic (wild) rat population. The real
problem arises when these wild rats

come in contact with their domestic
counterparts in towns and cities. This
often happens when the habitat of the
wild rats suffers from a severe ecological
disturbance—in Beed, last year's major
earthquake in neighbouring Latur is
said to be the cause. The domestic rats
then fall prey to the plague bacillus
themselves, and start dying in large
numbers. But to transmit the disease to
humans. the orientalrat fleas Xenopsylla
cheopis. which suck the blood ofrats, act
as a vector, or a carrier of the bacillus
when they bite people.

Fnoone hasdied in Beed so far itis
because mortality rates for bu-
bonicplagueare much lower than
; for its more virulent secondary

‘A form, pneumonic plague. Un-
treated bubonic victims can develop
pneumonic infections as a complication
andthebacillusthen causes pneumonia
in the chest and pulmonary oedema in
the lungs. Death follows within three
days. Worse. itis highly infectious and is
spread by particles of a victim's sputum.
It is this variety that afflicted
victims in Surat, 500 km from Beed.
two weeks after the first cases were
reported in Beed.

Whileratdeaths, or ‘falls’ asthey are
known, were reported in Beed before the
outbreak occurred there, in Surat ap-
parently, no such large scale deaths of
rodents were reported. The Gujarat au-
thorities themselves are convinced that
the epidemic travelled to the state from
Beed. justasitlater travelled to Saurash-
tra. Ahmedabad and northern Gujarat
with fleeing Suratis. “We strongly feel it
has travelled from Maharashtra, which
has close interaction with Surat,” said
Gujarat's Minister of State for Health
S. Shelat. “What is more, not a single
dead rodent has been found in Surat so
far.” Meanwhile, the N1cD team which
performed tests on live rats captured in
the city was tight-lipped about its find-

ings and the Beed-Surat transmission -

theory is far from well established.
Othersopenlydiﬂ'eredwiththeGuja-
rat health authorities. At the Haffkine
Institute  in  Bombay, Director
V.L. Yemul was sceptical about the
theory that the plague had been trans-
mitted from Beed to Surat. He maintains
that the bacteria in Beed are much less
virulent than those found in the pneu-
monicpatientsin Suratanditis unlikely
that one strain could have changed its
form so drastically in the short span of

THE BAD NEWS:

© Pneumonic plague is spread
mainly by airborne droplets of
sputum from infected persons
and is highly contagious. Over
1.500 cases were reported na-
tionwide till September 29. It has
already spread to 7 states.

© Ignoranceofthediseaseandits
cure hampers a speedy check of
the epidemic. Worse, the progress
of pneumonic plague which has
an incubation period of 3-4 days,
is quick and in untreated victims,
invariably fatal, unless antibiotic
treatment is taken early. ;
® Poor monitoring of cases and
strained health services means
thatitwilltakelongertobringthe
epidemic under control.

© There is only one surveillance
unit in the entire country (in
Karnataka) to monitor evidence
of plague among rodents, leaving
little chance of early warning

.in case of a fresh outbreak of

bubonic plague.

© Lack of urban sanitation ham-
pers efforts to keep the rodent and
flea population under control, : \

@ The epidemic could spread to ™

states such as Bihar or Orissa

where health services are poor

and which may be unable to
contain it.

THE GOOD NEWS:

@ The death toll (officially 47 on
September29) islow compared to
the number of people infected.
@ Of the suspected 1,500 cases
nationwide, as of September 29, .
most are Surat residents and
those who fled the city.

@ [n vulnerable cities like Bom-
bay, the number of those infected
isrelatively low even a week after
the first cases were reported.

® Most patients who received
early antibiotic treatment have
recovered rapidly. In treated

 cases today, the expected mortal-

ity rate is a low 5-10 per cent.

@ After initial shortages, there
are now enough drugs available
to combat the epidemic. wHo offi-
cials say the epidemic can be

~controlled within three weeks.

® Most deaths occurred in the
first few days when health offi-
cials were unprepared. The toll
has not risen dramatically since.
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time between the two outbreaks.

But whatever the genesis of Surat's
pneumonic outbreak. the fact that vic-
tims of this form of the disease have
dispersed across India heads the list of
immediate perils. Unless these victims
are confined to isolation hospitals till
they are cured, the disease will certainly
spread. But given India's poor health
infrastructure. reporting and monitor-
ing of cases is highly erratic. The same
concern was weighing heavily on
Dr T. Verghese. former director of Nicp
and currently the deputy director-gen-
eral. health services, as news came in
that two patientsin a Delhi hospital had
tested positive for pneumonic plague.
“More case are bound to be confirmed,"’
said Verghese. And two days later an-
other 19 were. All were from Surat or
had some communicable contact with
residents from that city. But a newspa-
per of September 29 then caused further
alarm by reporting that one patient in a
Delhi hospital was suffering from the
bubonic plague.

Health officials refuted the report.
But the incident focussed on a related
risk. still clouded in a miasma of uncer-

tainty: the possibility that infected
rats—no strangers to trains or other
means of human locomotion—may
carry the disease to the far corners of the
nation. So far, this potential threat has
remained at the bottom of the agenda of
apprehension simply because rats have
not yet been clearly implicated in the
Surat outbreak. But the danger lurks in
theair, like the dropletsofsputum which

(Above) RAF men guard an isolation
ward; a scientist tests a rat
have already spread the more virulent
version to distant cities.

uch fears will continue

to gnaw at the public imagi-

nation, and hopefully the ad-

ministrative conscience, un-

til the more obvious danger
has passed. And with rat surveillance
operations virtually non-existent in
most parts of the country, the risk of a
new focus of bubonic plague emerging
has hardly been laid to rest. In fact. the
country’s only active plague surveil-
lance unit before the current outbreak
was headquartered in Bangalore, with a
sub-unit in Kolar.- The unit moves
around frequently in the surrounding
southern states, testing wild rats to
check whether they harbour the plague
bacillus.Italsolooksout forreportsofrat
falls in urban areas and checks the
reasons for the falls. According to unit
chief Dr Shyamal Biswas, an increasing
number of wild rodents have been test-
ing positive for the plague since 1989,
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which again is far from reassuring. g
Other cities such as Delhi have no o ° o :
surveillance units. The lack of a proper F ght Ag t T i
monitoring system means that most l alns lme i
cities could be caught unawares by a
plague epidemic, exactly as Surat was. HEirony of the situation is unmistakable. The Rs 325-crore Indlan | Drugs B
Nonetheless. by the end of the and Pharmaceuticals Limited (1ppL), a public sector company mayufac- i
month, there were some genuinely, if turing tetracycline—the drug used to treat pneumonia. some resplratory
faintly, encouraging portents. Ironi- disorders, and the plague—had accumulated losses of Rs 625 crore. Deymand 2
cally, even as Verghese received the bad was slack and it was seriously contemplating stopping production of the ;
news about the casesin Delhi. there was antibiotic. But news about the outbreak of the plague in Surat chunged i
good news from Surat. “There have everything. Overnight, there was a surge in demand and I1ppL is now rtinning 4
beennodeathsinthelast 24 hours." said three shifts in its two plants. e produces 90 per cent of the tetracycline bulk 4
a satisfied A.K. Mukherjee, director- drug, the raw material used to make formulations like capsules and 1up|ets. ;
general, health services. Aspanicaboutaplague epidemic gripped the country, tetracycline aimply i
Butwhileanation, nowinfearofthe disappeared from the market with people hoarding whatever stockn they it
slightest cough. probes its armpits for could lay hands on. The sudden, excessive rush for the drug cauglyt the 2
lymph nodes and stocks up on tetracy- industry unprepared and marrifacturers were unable to cope willy the i
cline, hope and despair are polarised on enhanced demand. The result: the cgun?ry was hit by an acute drug ¢jisis. b
thesamelines. The good newsisthatthe ) : . ASHERS | SHAH i
dies are well-known and. despite EANY (ot iy T 5, i
t™®anic buying. in supply. They are 2| M !
also effective. Whereas in the past the i, 3
mortality rate of bubonic plague varied e -
from 50 to S0 per cent and the pneu- N b
monic form was almost invariably fatal, .
among treated cases todav, mortality is n
only 5 to 10 per cent. and even the 1;‘1
gravest infections respond to antibiot- .. i
lcs—streptomycin. tetracvcline. kana- e ‘;f
mycin, chloramphicol—if treated early 1y
enough. The bad news. of course. is no B
oneknowshow many caseshavespread
or to where. Asitis, 57 infected patients 3
who escaped from a Surat hospital. are i
stilluntraced by the special task force set ¢
up to track them down. And so an
uncomfortable balance remains: a na- s
tion at risk of infection. but certain of
treatment. But there should have been A mad rush at a chemist's shop for tetracycline tablets
more certainties than that. '3
But the point everybody was missing was that tetracycline Is not a

COULD IT HAVE preventive but a prescription drug. As N.K. Shah, the wHo's represeniative,

BEEN PREVENTED?
.1 retrospect. it seems clear that the
outbreak ofthe plague might never have
reached its current proportions if some
swift action had been taken more than a
month ago in the village of Mamla in
Beed. It was here that the first obvious
sign of the plague—a rat fall—was
noticed asearly as August 5. Theratfalls
were accompanied by dramatic swarms
of fleas. says Mukesh Waichankar, a
health inspector from the Kuppa pri-
mary health centre (puc), a few km
away, who came to the village a day
after the rat falls were reported to the
District Health Office (pHO) in Beed
town. I came and started looking for
the fleas and when [ looked down. my
white pants were covered with fleas.”

- manufactures both tetracycline and streptomycin, has doubled its capacity to

explains: “Tetracycline should be used only if a person is in touch with an
affected person. It, in fact, has certain side-effects.”

All the same, major industries in the Gujarat belt near Surat immedjately
sent tetracycline supplies to their workers. Says Essar's spokesman, Siinder
Rajan: “The minute we heard about the crisis in Surat, we airlifted pyer
30.000 capsules of tetracycline for the 800 workers at the Hazira plajt,” 1t
was the same with companies such as oncc and.Reliance.

Meanwhile, drug companies have increased their production capigties.
Pfizer Ltd hasexpanded its production by 20 per cent. Ambalal Sarabhal, which

1 tonne per day, or 10 lakh capsules. It also manufactures tetracycline from the
basic stage. Another firm, Cyanamid, has increased its productisn of
Ledermycin (a brand name for tetracycline). The Government is also plarining
toimportthedrugtostemthe panic-buying. iopLand otherfirmsareexpected to
supply 30 million capsules—12.5 million have already been supplied—by
October 7. The time frame is just enough to process the bulk drug. Tetracycline
ismade from a highly technical fermentation process and it takes betweet; two
days and two weeks to manufacture the capsule. Meanwhile, the [ope
preventive, the plague vaccine, is already being imported from Russia gnd a
limited quantity is being produced by Bombay's Haflkine Institute. Howevyer, if
the plague spreadsrapidly, it will throw everything out of gear. Itisnow s fight
against time to beat the scourge. —SHEFALI REKHI with ROBIN ABREU
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The Scourges Return

to the pages of medical history books. But the reality is frighteningly

different. Not only is there g resurgence of long-forgotten diseases such
asthe plague and kala azar but new kinds of colourful bacteria are emerging
under the microscope, even faster than you can see them,

While thedreaded Yersiniq pestisbacteriumhasmadea comebackin India
after a gap of 28 years, other diseases such as malaria, pneumonia, and
tuberculosis are also showing a steady increase. The figures are revealing:
* Kala azar cases have gone up from 18,689 in 1977 to 50,745 in 1991.
*Malaria affected only50.000 peoplein 1961.butlastyearasmanyasBOlakh
people were affected.
® Every year, 11 lakh people are afflicted by tuberculosis.

The basic problem lies with the bacteria. They have an unusual habit of
swapping chromosomes among each other, thus developing a variety of strains
and driving micrebiologists up the wall. Many bacteria have also become drug
resistant with the resylt

T HEY werebelieved to have been wiped off the face of the earth, relegated

that patients refuse to re-
spond to known cures,
This. in fact, is the real
danger today. The bacte-
ria divide and multiply
and develop a resistance
to the antibiotics being
taken. In crowded cities,
these resistant strains
then spread like wildfire.

This is a terrifying
new medical phenome-
non. Many infectious
micro-organisms, long
known to be losing the
battle against antibiot-
ics, have shown this re-
sistance. For instance,
the cheap and effective
Chlorophenisol had
made typhoid totally cu-
rable. But the wide use of Disinfecting corpses: another preventive measure
this drug enabled the
bacteria to evolveintoa new, completely resistant, species. Today, Ciproflox,
three times more expensive, is being used and laboratories warn that the
bacteria might develop resistance to this drug too.

The bacteria have also developed immunity to preventive measures that
were successful earlier. For example, in the '60s, the widespread spraying of
DDT destroyed large numbers of the Anopheles mosquito which causes
malaria, but it is no longer proving effective.

The abysmal state of civic facilities is another reason for the increase in
such diseases. The huge festering colonies of slums in the metros have no

scourges like the plague& and modern-day diseases like cancer, AIDS and
diabetes. In fact, doctorsexpectacombination ofthetwoto haveadevastating
effect on the national health. AsDr Randeep Guleria, a tuberculosis specialist
al AlIMS, says: “*Once the AIDs epidemic starts in India, new resistant forms of
tuberculosis will make sure that our entire programme collapses."

Add to this the multiple new strains of microbes causing malaria, kala
azar.pneumoniaandcholera, andthe healthdepartment hasits work cutout.
The last thing it needed at this juncture was a visit from the slim, rod-shaped
plague bacteria. —VIJAY JUNG THAPA with NANDITA SARDANA KOCHHAR

But in Beed town, a sleepy mofussil
settlement of2.8 lakh inhabitants, these
dramatic indications of bubonic plague
were regarded by the pHo as merely a
‘ratand flea nuisance’ and referred back
to a sub-centre of the Kuppa pHc, The
sub-centre, forits part. had few means at
its disposal to do anything about the
‘nuisance’ and fulfilledits obligations by
‘monitoring’ conditions in Mamla. In
other words nothing much wasdone. In
fact. it was only when Abhimanyu
Arjun Savle. 18, approached the Kuppa
PHC on August 26 complaining of fever,
enlarged lymph nodes and pain. thatthe
alarm bells were sounded and thehealth
Sranesiiaava,  authorities realised they

=iy were looking at a fresh
chapter in medicine. It
was then that the dis-
trict authorities began a
house-to-house search
for other plague victims
in Mamla, and soon
identified 35 suspected
patients among the vil-
lagers. Pesticide spray-
ing was also initiated in
the village—thankfully,
well before the state au-
thorities finally lum-
bered into action with a
communique on the
threat of the plague on
September 5.

Seven years ago, the
authorities might have
reacted faster. At that
time, Maharashtra had a full-fledged
plague surveillance unit of jts own. But
even as the first cases of bubonic plague
were diagnosed in Beed. the state Gov-
ernment made no move to revive the
unit. That would have to wait until
the national panic had begun on
September 22,

The state Government has also been
accused of inviting disaster by ignoring
the possibility that the plague would
break out in the wake of the Latur
earthquake. The most glaring evidence
that the state's heaith administration
was asleep on this issue is the fact that
only last year an nicp report on the
earthquake. stated that ‘“since the
Latur-Sholapur axis is known to be
endemic for rodent plague, surveillance
of rodent-borne human infections is
warranted in the area™. But the Maha-
rashtra Government wasnotstirredinto
action. “There were no guidelines set
down by the Nicp as far as preventive

62 INDIA TODAY OCTOBER 15, 1994
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measures were concerned.” says Maha-
rashtra Health Minister Pushpatai
Hirey in her defence. “Nor was there
any mention of the plague, or of Beed."”
It would seem that the state’s Health
Ministry expected to be spoon-fed
such specifics.

If such failures negated the possibil-
ity of preventing the outbreak, subse-
quentapathy also obviated the possibil-
ity of effective containment. It seems
incrediblenow. butwhen the first victim
of pneumonic plague. a 19-year-old
diamond cutter named Natubhai Praja-
pati. approached a doctor in Surat on

s..mber 19 with high feverand blood-

d sputum, the physician hadn't a
clue about what was really wrong with
him. Although bubonic plague was by
now well advanced in Beed, it wasn't
until seven patients had died in Surat’s
Ashaktashram Public Hospital by Sep-
tember 21 that doctors there finally
guessed that thev had been dealing with
theplague. Only then didthey alert their
colleagues at the city's civil hospital
where another 12 patients were in their
death throes.

From those early undiagnosed
deaths, the tale of human error contin-

ued to the ‘loss’ of 57 plague patients
whoinexplicably fled their hospital beds
in Surat on September 25. Jawans of the
Rapid Action Force (RAF) werestationed
at the Civil Hospital the same day to
avert further escapes and to prevent
relatives of the patients from crowding
the hospital and assaulting the doctors.
But worse was to follow. Even as the
deaths in Surat mounted, Gujarat Chief
Minister Chhabildas Mehta proclaimed
thatpneumonia wasthe culpritbecause
“'there was no rat problem in the city”.
The chief minister was apparently igno-
ramofthefactthatpneumonicplagueis
spread not by rats or fleas, but by
particles of human sputum.

N one short week, the plague had
also produced many more villains
than it has victims. People like the
1,000 doctors—a quarter of the
fraternity in Surat—who fled
their city as news of the pestilence broke
out. Or the journalists of several local
dailies who spread that kind of panic by
publishing concocted death tolls in the
hundreds at a time when less than 30
people had died. :
But once such derelictions had

reached critical mass, there was no one
topointafinger atany more. It becamea
viciouscycle. With nearly halfthe 2,500
class IV civic workers having fled Surat
in panic, even basic services such as
sanitation—always very basic in Su-
rat—ground to a halt, while the emer-
gency service of distributing tetracy-
cline was crippled at birth. “They have-
left us to the Almighty,” shouted an
angry Nagjibhai Patel, 38, a diamond
unitworker. And as the anger mounted,
irate citizens began to harass the re-
maining public servants and virtually
loot tablets and pesticides from zonal
offices. “We were helpless,” complained
Surat’s Deputy Municipal Commis-
sioner R.D. Desai who was in charge of
the Ved Road and Katargam areas, the
epicentre of the outbreak. “How could
we leave our staff at the mercy of the
mobs? And how could these people
expect the staff to deliver the
goods when they themselves were com-
ing in the way?"

Back at the civil hospital, where all
the patients were being treated, the
situation was equally chaotic. There

Abarber'sshopin Surat: takingprecautir-)ﬁ;
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weren't enough masks for both pa-
tients and doctors. Complained micro-
biologist Hemant Pandya. who
worked on the culture tests that ulti-
mately proved that the disease was
indeed pneumonic plague: “When we
are exposing ourselves to risk while
carrying out the tests. the minimum
that the administration can doiis guar-
antee our safety.”

Butitwasnotjustatthe heart ofthe
epidemic that such problems pre-
vailed. On September 24, when the
Surat-Bombay shuttle, Flying Ranee,
pulled into Bombay Central and dis-
gorged 5,000 passengers—twice its
capacity—the fleeing citizens of Surat
weremetby aspectaclethat must have
seemed excruciatingly familiar: a tet-
racycline dispensing shamiang with no
tetracycline at hand. Nor was there
any thought of screening the new
arrivals for signs of infection.

WHAT MORE NEEDS
TO BE DONE?

Surveillance. screening, the distri-
bution of medication. Such obvious
measures which are detailed in the
most basic pamphlets on plague con-
trol seem to have taxed the capabilities

of the authorities all over the country
in the first days of the epidemic. “There
is panic at all levels, notjustamong the
public”. said Verghese. “‘and the au-
thorities need to get a grip on
themselves.” By the end of the week,
however, there were some signs that
the initial paralysis was wearing off.
Suddenly, the most gargantuan tasks
were being attempted. In Bombay,
Additional Municipal Commissioner
Sudha Bhave said that a house-to-
house search would be undertaken to
detectcases of the plague, “We'll begin
with the slums." said Bhave, and by
the third day of the search, the Byc
managed to cover 20 lakh homes.
They still have a long way to g0: more
than half of Bombay's 10 million in-
habitants are slum-dwellers.
Still. it's too late now to be daunted
by figures. In Beed, where the plague
control drive has been in action for a
month. budgets and pharmaceutical
supply statistics have already as-
cended unheard-of heights. For in-
stance, 10 lakh tablets of tetracycline
and three lakh Septran tablets had
been distributed by September 25, as
against the district's normal annual
consumption of12 lakh tabletsof these

ASHESH SHAH

One of the swamps of filth in Surat

antibiotics. Another 10 lakh pills have
already been ordered. Similarly, 30
metric tonnes each of ppt and BHCc—
again a figure close to the normal
annual requirement—have already
been sprayed during anti-flea opera-
tions. And while the district's rat con-
trol measures had a measly budget of
Rs 20,000 during ‘peacetime’, today.
10 lakh quintals of zinc phosphate rat
poison have already been purchased at
the cost of several lakh rupees.
Elsewhere, Karnataka, already
blessed with the country’s only plague
surveillance unit (prior to this black
September), was setting an example of
the kind of precautions that would be
desirable all over India. *“The Govern-
ment feels that any outbreak of the
plague in Karnataka is unlikely, but
the public has been instructed to im-
mediately notify health officials if
they notice any ‘rat fall’,” said Min-
ister for Health and Family Welfare
Dr M. Reddy. Karnataka health off-
cials and workers are gearing up to
stem any spread of the plague in the
northern part of the state from the
neighbouring Maharashtra districts.
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The border districts have been put
onred alert. Detailed instructions have
been issued to district health officers to
orient the staff. including those at the
rics and the sub-centres. to keep a
close watch and detect any symptoms
of the disease. Government medical
stores in Karnataka have stocked
30 lakh tetracycline tablets. Fifty tab-
lets have been issued to each auxiliary
nurse midwife sub-centre in the vul-

nerable districts. Besides, all the sub-
centres have been instructed to give
tetracycline tablets to patients who
complain of plague symptoms without
waiting for any laboratory results.
But while such massive mobilisa-
tions of the public health machinery
will hopefully be routine throughout
the Union, many states will surely find
their services shuddering under the
strain. And as Dr N.K. Shah of the wHo
says “‘the epidemic could be over with-
in three weeks so long as it does not
spread tostates with a poor health care
infrastructure.” Yet according to Dr

-Lalit M. Nath. the dean of the All India

Institute of Medical Sciences, New
Delhi, “We have systematically demol-
ished the public health care system."

India’s total expenditure on health is
only 1.5 per cent of its Gpp as against
WHO's recommendation of a minimum
of 5 per cent.

To meet the current challenge, the
Indian state will spare no expense as
it puts its pharmaceutical factories
inhigh gear, distributes vast quantities
of drugs and pesticides and deploys its
employees all over the country. But
when the emergency is past. lessons

recently a boom town. According to
the South Gujarat Chamber of Com-
merce, the daily cost to industry is
close to Rs 200 crore. Such col-
lateral losses—to the tourist in-
dustry. through cancelled business.
shut-down factories and more—can
only mount throughout the country.
A plague epidemic is not swiftly
subdued, as Gubler reveals. “Peru
had a large bubonic epidemic last

will have to be learned and costs
counted and balanced against the
benefits that institutions like the pub-
lic health services and the plague
surveillance system might have reaped
had they been more generously
funded. Better funding for urban sani-
tation would also be welcome. to en-
sure that, apart from other things.
rodent populations decline signifi-
cantly. As Prime Minister Narasimha
Rao. who kept himself constantly up-
dated on the plague situation, said:
“It's both a warning and an opportu-
nity for us to keep our cities clean. We
just can't be complacent.”
Meanwhile, in Surat at least, the
lethal aspect ofthe plague extendsitself
to the economic life of what was so

Garbage being collected for burning
year,” he “They're still
fighting it.”

For the Indian Government. the
task remains to make the best of what
so far has been a bad job. As the state
lumbersintoaction, it must make good
with thescale ofitseffort what it lacked
in speed. It may not have faced a
challenge of this magnitude for de-
cades. Butfailuretocontrol the current
scourge will be catastrophic. Not per-
hapsin anylarge lossofhuman lives—
thanks to modern antibiotics—but to
India’s image and its economy. No
government has faced a sterner test.

—with ARUN KATIYAR in Bombay and

SARITHA RALI in Bangalore

says.

OCTOBER 15,1594 & INDIA TODAY 69




Issue 29

Spring 2007

WHO DG Margaret Chan calls uent

stakeholder consultation — consensus reached

on need for rapid completion of polio eradication

On 28 February 2007, governments, donors,
international agencies, private foundations
and the spearheading partners ieading
the drive to eradicate polio mapped ot a
massive assault on polio. With in 1S
wild poliovirus surviving in on',
four countries — Nigeria, Indiz
and Afghanistan — delegat::
everything needed to be done i

finish the job once and for all.

For the first time ever, the Heads of St

the four remaining endemic countries sen:
their personal envoys to WHQ, signalling a
new level of engagement that could now
move polio eradication beyond the health
agenda, and help overcome the remaining
operational challenges to reaching every
child.

Each country announced innovative
new tailored approaches to ensure the massive
assault reaches deep into the last strongholds of
the poliovirus. The Special Advisor to President
Karzai outlined a new, multi-pronged approach to
increase access to children in conflict-affected areas
of southern Afghanistan; the Minister of Health of
Pakistan explained how traditional jirgas would
be systematically used to engage the leadership in
tribal areas; the Minister of Finance of India stood
up in Parliament in Delhi on the same day as the
consultation, committing nearly US$ 290 million
in domestic resources. Most striking, the Governor
of Kano, Nigeria — the northern state at the centre
of a major international controversy that led to
suspension of polio immunizations in 2003 — sent
his Health Commissioner to outline their plans to

e

Spearheading partners in polio eradication (from left to right): Rotary International
President Bill Boyd, US CDC Director Dr Julie Gerberding, UNICEF Deputy Executive
Director Kul Gautam, WHO Director-General Dr Margaret Chan. (See special photo

feature on pages 4 & 5)

lead the eradication effort in that area. The heads
of these governments have clearly stated in one
resounding voice: we will do what it takes.
Additionally, the consultation was presented with
new evidence underlining the humanitarian and
economic case for finishing eradication. A new
study from Harvard University demonstrated that
over a 20 year period, controlling polio at high levels
would cost more, in human suffering and dollars,
than finishing eradication. If polio eradication
were stopped, hundreds of thousands of children
would again be paralysed by this disease over the
coming years, and billions of dollars would be spent
on outbreak response activities, rehabilitation/
treatment costs and associated loss of economic
productivity.

Success depends on rapid injection of cash

With a massive assault on polio now mapped out,
and political engagement at country level higher
than ever, success in polio eradication now requires
an urgent injection of funds. Unless additional funds
are contributed quickly, the global polio eradication
programme will have to start cancelling or scaling
back key activities as early as May. This cannot
be allowed to happen. The global funding gap of
us$ 575 million for 2007-2008 must be urgently

filled.

“As an international community, we have very few
opportunities to do something that is unquestionably
good for every country and every child in the world,”
said Dr Margaret Chan, WHO Director-General.
"We know what needs to be done to succeed. All
stakeholders share a collective responsibility to
ensuring this perpetual gift can be given to children
across the world.”

Further information on the funding situation available .

at www.polioeradication.org/fundingbackground.asp
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Technical tips

Massive assault on polio in 2007

NEW TAILORED APPROACHES TO REACH ALL CHILDREN IN REMAINING ENDEMIC
POCKETS OF NIGERIA, INDIA, PAKISTAN AND AFGHANISTAN

New tailored approaches to reach all children are
being implemented in 2007 in the remaining endemic
pockets of Nigeria, India, Pakistan and Afghanistan.

Key to success will be to rapidly raise the levels of
vaccination coverage and immunity in the areas with
endemic transmission, to at least those levels attained

in the polio-free areas of those countries. Specific
milestones have now been agreed, to meet those
necessary levels by end-2007, and sustain them for as
long as necessary to interrupt the remaining strains of
wild poliovirus transmission.

Tailored approaches in 2007 in endemic areas

India: close immunity gap in children aged <2 years

In India, despite an outbreak in 2006 which resulted in a ten-fold
increase in new cases compared to previous year, a thorough
review of epidemiological and programmatic data has shown
that the remaining population immunity gap which continues
to sustain transmission is among children aged less than two
years (83% of all cases in 2006 aged <3 years and 73% of all
cases aged <2 years).

India: Immunization status
children aged <2 years
In non-polio acute flaccid paralysis (AFP) cases

{ | TAILORED APPROACH IN 2007:
e/ [:arge-scale supplementary immunization campaigns:
every four weeks (in response to large birth-cohorts)

e Focus on high-risk districts of Bihar and Uttar
Pradesh — the only two states to sustain indigenous

transmission of wild poliovirus

® Special attention on infants and very young children,
including tracking of newborn children

* Use of monovalent oral poliovaccines (mOPVs), to
maximise impact of each/immunization contact.
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Nigeria: focus on ‘very high risk’ areas

In Nigeria, substantial progress was achieved in the second half of
2006, following the introduction of 'Immunization Plus Days' (IPDs),
during which other vaccines and health interventions are offered
to communities, in addition to OPV. Since the introduction of IPDs,
the proportion of children in northern states who had never been

Nigeria - risk classification by state

[ Very High Risk
[ High Risk
[] Medium High Risk
[] Medium Risk

] Low Risk

immunized was reduced to an average of 20% by end-2006, from
>50% at end-2005. However, three northern states — Kano, Katsina
and Jigawa — have been classified as ‘very highrrisk’, due to ongoing
coverage gaps of >25% during campaigns.

TAILORED APPROACH
IN 2007:

o State-driven IPDs, to allow
most effective implementation
¢ Increased focused on ‘very

high risk’ areas, eg Kano,
Katsina and Jigawa

e Increased engagement of
religious leaders and Quranic
schools to promote IPDs.

Pakistan and Afghanistan: address areas of ‘limited
access’ and cut cross-border transmission

Most areas of Pakistan and Afghanistan are today polio-free, with
indigenous transmission of endemic poliovirus being sustained
in both countries among populations in insecure areas, mobile
populations and those living in socially conservative areas.

The focus is to rapidly close the immunity gap among these hard-

to-reach populations.
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(From left to right) Minister of Health Afghanistan Dr Sayed Mohammad Amin Fatimi
and Minister of Heaith Pakistan Mr M Nasir Khan jointly addressed a historic health
jirga of tribal leaders in December 2006, urging support to ensure no Afghan angj
Pakistani child slips through the net. Both Ministers of Health personally immunized

children on both sides of the border.

TAILORED APPROACH IN 2007:

» Coordinated SIA and surveillance activities between
both countries ;

® Focus on subnational immunization activities in
infected and high-risk areas; systematic redeployment
of technical staff from polio-free areas to support
activities in the infected and high-risk areas

e Specific polio campaigns to target mabile populations

» Mapped population movements, vaccination posts at
key nomadic gathering posts and border: crossings

o Systematic use of jirgas to increase tribal leader
engagement

» Exploring possible Days of Tranquility in Afghanistan

e |n areas of insecurity, increased involvement of all
parties, including government, anti-government
elements, military groups, NGOs and tribal leaders, to
allow safe passage of polio vaccinators.




Urgent stakeholder consultation on polio eradication,

Geneva, Switzerland, 28 February 2007

Shri Naresh Dayal,
Secretary of Health
and Family Welfare,

Govermnment of India.
The Government of
India contributed

nearly US$250 |
million in domestic ¢
resources for polio |

eradication.

Mr M Nasir Khan, |

Federal Minister for
Health, Pakistan,
outlined his
country’s plans

to systematically
engage traditional
jirgas to foster the
leadership in tribal
areas.

© WHO/C Black

©WHOIC Black

© WHO/C Black

© WHO/H Everts

The spearheading partners
address the urgent stakeholder
consultation on 28 February in
Geneva.

Mrs Amina Ibrahim, Senior
Special Assistant to President
Olusegun Obasanjo on MDGs,
Government of Nigeria. For
the first time ever, the heads
of state of all four endemic
countries sent personal envoys
to WHO, signalling a new
engagement that is moving
polio eradication beyond

the health agenda. Most
striking, the Governor of
Kano, Nigeria — the northern
state at the centre of a major
international controversy that
led to suspension of polio
immunizations in 2003 — sent
his Health Commissioner to
outline their plans to lead the
eradication effort in that area.

Dr N Mojadidi, Advisor to
President Hamid Karzai

on Health & Education.
Afghanistan is implementing a
new, multi-pronged approach
to increase access to children
in conflict-affected areas of
southern Afghanistan.



“A collective responsibility for polio eradication.”

The international donor community must now urgently take the
case for polio eradication to major international development fora
including to the G8 Development Ministers Meeting in March, the

© WHO/C Black

© WHO/ Everts

(From left to right) Mr Paul Fife, Director, Norwegian Agency of Development
Cooperation; Ambassador Babacar Ba, Permanent Observer of the Organization
of the Islamic Conference (0IC) to the United Nations Office in Geneva.
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US Undersecretary of State for Democracy and
Global Affairs Paula Dobriansky.

Colack

© WHO/

=Y
2

OE;D Development Assistance Committee High Level Meeting in
Apr'1|, an_d the GAVI Fund Board Meeting in May. Key to success is to
rapidly fill the global funding gap of US$575 million for 2007-2008.

(From left to right) Mr Julian
Schweitzer, Director, Human
Development, World Bank
South Asia Region; and

Mr Kent R Hill, Assistant
Administrator for Global
Health, US Agency for
International Development
(USAID).

WHO: no longer ‘business as
usual’, as polio eradication
becomes a top, cross-regional
priority for the Organization.
(From left to right) Dr Samlee
Plianbangchang, Regional
Director, WHO Regional Office
for South-East Asia (SEARQ),
Dr Shigeru Omi, Regional
Director, WHO Regional
Office for the Western Pacific
(WPRO).

Urgent stakeholder
consultation: endemic
countries, G8 countries,
development agencies, private
foundations, the Organization
of the Islamic Conference
(01C), the African Union (AU)
and the spearheading partners
mapped out a massive assault
against polio.



Surveillance and Immunization

Wild Poliovirus infected districts
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* 2007 - Africa
e

wild Poliovirus infected districts*, 2007 - Asia

M district infected with wild polio virus type 1+
M district infected with wild polio virus type 3
* Excludes viruses detected from environmental surveilfance and vaccine derived polio viruses

Data in WHO HQ as of 27 Mar 2007

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever
on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there
may not yet be full agreement. © WHO 2007. All rights reserved

150 | YTD comparison of reported polio cases, 2007 and 2006 (as at 27 March 2007)

e Endemic areas: Nigeria (northern states); India (Bihar and Uttar Pradesh);
o Pakistan (Balochistan, NWFP, Sindh); Afghanistan (Southern Region)
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AFP and polio reporting, year-to-date comparison: 2006 and 2005

Source: Data at WHO as of 03 April 2007

WHO Region 005 00 006 90 L o 206 4

Eican 2'101 834 4.00 3.30 89% 85% 1193 850
Amiorican 210 241 1.15 130 79% 79% 0 0
Eastern Mediterranean 1685 1'414 3.89 3.69 89% 88% 108 727
Eltopean 225 301 1.05 1.10 82% 82% 0 0
South-East Asian 5'503 4'408 5.92 5.14 83% 83% 699 373
Western Pacific 176 353 1.70 1.65 88% 87% 0 0
Global 9'900 7'551 3.63 3.34 85% 84% 2'000 1'950

An up-to-date calendar of upcoming supplementary immunization

activities in selected countries (previously featured in PolioNews) is now

available in electronic format at: www.polioeradication.ora/nid. :




News and Announcements

Respected Islamic leader Cheikh Hassan Cissé of Senegal

et

supports polio

eradication in Nigeria

Respected Islamic scholar Cheikh
Hassan Cissé visited Nigeria in support
of polio eradication activities in
November 2006. Cheikh Cissé is the
Chief Imam of the Grand Mosque in
Medina Kaolack, Senegal, and one
of the leaders of the Tariga Tijaniyya
— a Sufi brotherhood with a very
large following in Africa and Nigeria.
He is well know for his humanitarian
activities in Africa in keeping with the
teachings of Islam.

Cheikh Cissé embarked on a two-week
tour of eight high-risk states across
northern Nigeria, to impress upon
communities the importance of polio

- Tribute to ACPE member Aileen Plant

Itis with great sadness that the Global Polio Eradication
~Initiative bids farewell to Dr Aileen Plant. Dr Plant passed away
tragically and suddenly on 27 March, at Jakarta airport, on her

way home from aWorld Health Organization meeting.

Dr Plant, a world-renowned epidemiologist and public health
leader, was a member of the Advisory Committee on Polio
Eradication (ACPE), the technical oversight body of the Global
Polio Eradication Initiative. “It is with profound sadness that

immunizations, and to highlight the
obligation of parents to protect their
children against the disease.

During his visit, Cheikh Cissé met
with political, traditional and religious
leaders. Among others, the Cheikh met
with His Eminence Alhaji Muhammad
Sa'ad Abubakar Ill, the new Sultan
of Sokoto, and the governors of all
high-risk states, to stress the need for
leadership to help finish polio in the
country once and for all.

While addressing his followers at
Quranic schools and mosques, Cheikh
Cissé personally administered oral
polio vaccine (OPV) to children.

Cheikh Hassan Cissé, respected Islamic leader from Senegal,
immunizes a child against polio during his visit to Nigeria.

we learnt of the sudden passing of our dear colleague Dr Aileen
Plant,” said Professor Barry Schoub, fellow ACPE member from
Johannesburg. “She was a very warm, friendly, compassionate,
dedicated and insightful person, and she will be sorely missed.
Our thoughts go out to her family and friends who we hope will
draw some comfort from the esteem and high regard which her
colleagues held for her.”

More at www.polioeradication.org

\WHO Executive Board calls for full immunization of

travellers from polio-affected areas

Standing recommendation under International Health Regulations
to curb risk of international spread of polio

Although strong progress in stopping
outbreaks in previously polio-free
countries has been achieved in 2006,
the poliovirus has repeatedly shown
its ability to travel great distances,
causing distant importations by either
sea- or air-travel. To minimize the risk
and consequences of potential future
importations, countries should do
more to protect themselves from re-
infection.

Full immunization requirements of all
travellers from any polio-affected area
may be necessary in the near future. The
Executive Board of the World Health

Assembly, convening in January 2007
in Geneva, Switzerland, called for an
appropriate standing recommendation
under the International Health
Regulations (2005), after their entry
into force in June 2007. The issue will
now be discussed at the upcoming
World Health Assembly in May, in
Geneva.

Already, individual countries are
enforcing similar policies at national
level. Saudi Arabia, for example,
requires all Hajj travellers from Nigeria,
India, Pakistan and Afghanistan to be
immunized against polio.
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Pilgrims to the Hajj from Peshawar, Pakistan, are immunized prior
to their departure. Saudi Arabia requires all pilgrims from Nigeria,
India, Pakistan and Afghanistan be immunized against polio.
WHO's Executive Board has now called for universal immuniza-
tion requirements.



Resource mobilization

International community:
turning commitment into action

With political commitment to polio eradication underscored at the stakeholder
consultation in Geneva on 28 February 2007 (see story on front page), key to success
will now be to rapidly turn commitment into action. The 2007-2008 global funding gap
stands at USS$ 575 million. :

To rapidly make available these funds, partners discussed the development of the ‘Case
for Finishing Polio Eradication’ — a document outlining the public health and economic
arguments for finishing the job. This document will be an essential tool for the donor
community, to discuss at major international donor fora and in their capitals. The
spearheading partners of the Global Polio Eradication Initiative are currently developing
the 'Case’ document, a first draft of which is expected by end-April 2007. The document
is expected to be discussed with the international community in the margins of the
upcoming World Health Assembly in Geneva, in May.

Filling the funding gap presents a finandial challenge that will require unprecedented
action on the part of both polio-affected and donor countries.

India Leads Way in Providing
Domestic Resources to Help
Finish the Job

On 28 February 2007, as partners met in Geneva at the urgent stakeholder consultation on
polio eradication, the Minister of Finance of India stood up in Parliament and announced
India’s commitment to provide USS$ 290 million in domestic resources for its 2007-2008
national polio eradication efforts. 3
Increased domestic funding from
the other remaining polio-endemic
countries will be essential to
ensuring planned activities take
place. Pakistan is now exploring
a major domestic contribution to
cover the cost requirements of
oral polio vaccine (OPV) for 2008-
2010. Prime Minister Shaukat
Aziz, who was briefed on the
outcomes of the consultation,
vowed that the government will
not allow the children of Pakistan
to become disabled because of this
disease. Nigeria’s  Senior ~ Special
Assistant to the President on MDGs
led the Nigerian delegation to the
consultation. Nigeria is looking at
using debt relief funding in support
of Millennium Development Goal 4
(MDG4) to support its polio
eradication efforts.

On 28 February 2007, Indian Finance Minister Shri Palaniap-
pan Chidambaram announces domestic contribution of
nearly US$290 million for polio eradication. The international
donor community must now rapidly fill the remaining global
funding gap of US$575 million for,2007-2008.

Y World Health
7 Organization

New External contributions’
All figures in US dollars

Bill and Melinda
Gates Foundation

Central Emergency
Relief Fund (CERF)

UNICEF National
Committees

USAID/OFDA

US$ 750,000

for Ethiopia

US$ 39.8 million

for Nigeria and surrounding
countries

US$ 500,000

for Democratic Republic of
the Congo

Us$ 2,000

in global funding

US$ 3.81 million

for OPV for Pakistan

US$ 15.2 million

in global funding for 2006-
2007

US$ 100,000
in global funding

US$ 940,000
for surveillance in several
African countries

US$ 325,000

from the Swiss Nat Comm
for north Sudan

Us$ 200,000

for Somaila

Austria

Cyprus
Japan

Norway

Oman

Spain

*Contributions received since Polio News 28.

The Global Polio Eradication Initiative expresses its
gratitude to all donors.

Materials available

Also on www.polioeradication.org

Financial Resource Requirements for 2007-2009,
January 2007 update

Conclusions and recommendations of the Advisory
Committee on Poliomyelitis Eradication, Geneva,
11-12 October 2006, Weekly Epidemiological Record,
1 December & 8 December 2006

Forthcoming events

24-26
April 2007

27-28
April 2007

14-23 May
2007

Regional Certification Commission
for the Eastern Mediterranean, Cairo,

Egypt

Horn of Africa Technical Advisory Group
(TAG) for Polio Eradication, Addis
Ababa, Ethiopia

World Health Assembly, Geneva,
Switzerland




diseases, SARS seems to present a partic-
ularly serious threat to international
health. Although SARS has a low mortal-
ity rate — 4 per cent — its clinical and
epidemiological features remain poorly
understood. Except for the Human [m-

munodeficiency  Virus-Acquired Im-
mune Deficiency Syndrome
(HIV-AIDS), most diseases that

emerged during the past two and a half
decades, or became endemic in new ge-
ographical areas, have features that limit
their capacity to pose a major threat to
international public health. Diseases
such as avian influenza, and those caused
by the Nipah virus, the Hendra virus and
the Hanta virus failed to establish effi-
cient human-to-human transmission.
Others such as  Escherichia  coli
0157:H7 and variant Creutzfeldt-Jakob
digease depend on the food chain for
ti’)smission.

Although outbreaks of the Ebola
haemorrhagic fever have been associated
with high fatality rates — 53 per cent in
Uganda to 88 per cent in Congo — per-
son-to-person  transmission  requires
close physical exposure to infected blood
and other bodily fluids. Moreover, pa-
tients suffering from this disease cannot
undertake travel. In contrast, SARS,
whose mode of transmission has been
likened to that of Ebola, is emerging in
ways that suggest great potential for rap-
id international spread. Epidemiological
data indicate that the gestation period for
SARS is two to 10 days (an average of
two to seven days), which gives ample
time for the infectious agent to be trans-
ported from one city to another through
an asymptomatic air traveller.

The Indian case and that of a patient
tr 'ling from Hong Kong to Vladivos-
te _ aave highlighted the emergence of
another international path for the virus,
namely the sea-route. Since the foci of
the disease seem to lie in the West Pacific
rim, it is surprising that even the WHO
had not considered this as an important
epidemiological factor. Should SARS
continue to spread, the global economic
consequences — already estimated at
around $30 billion — could be enormous.

However, the outbreak of SARS has
demonstrated how well the WHO can
tackle a newly identified disease. The in-
ternational collaborative research effort
in understanding the cause of SARS was
put together by the WHO in record
time. The WHO believes that the sys-
tem, which is now in operation can be
applied to other pandemic outbreaks, in-
cluding the release of a biological agent
in an act of warfare or terrorism. W
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A reluctant battle
against polio

Uttar Pradesh accounts for 64 per cent of the polio cases reported
worldwide, but its Chief Minister, Mayawati, is honoured with the
Rotary International award for her “outstanding personal
contribution” fowards eradicating the disease from the Stafe.

PURNIMA S. TRIPATHI

HE World Health Organisation
(WHO) has described Uttar Pra-
desh as the “epicentre of polio epidemic”
in the world. As per WHO estimates,
the State accounts for 64 per cent of all
polio cases reported worldwide. In com-
parison with 2001, the State registered a
sixfold increase in the incidence of polio
in 2002. According to the WHO, the
sharp increase was because of a decrease
in the number of polio eradication cam-
paigns that year. Besides, the campaigns
that were conducted failed to reach near-
ly 15 per cent of the targeted population.
Launching the third phase of the na-
tional pulse polio campaign on April 7,
WHO Director-General Dr. Gro Har-
lem Brundtland said: “Eighty-three per
cent of all new polio cases are now found
in India. Uttar Pradesh, in particular,
should be the number one priority in
order to stop the transmission of the
polio virus around the world.”

According to WHO estimates, In-
dia’s record in polio eradication is worse
than that of countries such as Bangla-
desh. (Bangladesh has been declared ‘po-
lio free’.) India tops the list of seven
countries, where polio is still widespread.
India and Nigeria are the only countries
that have registered increases in the
number of polio cases. The other coun-
tries where polio is prevalent are Egypt,
Pakistan, ~ Afghanistan, Niger and
Somalia.

According to the WHO, in 2002,
the epidemic spread across northern In-
dia and to hitherto polio-free States such
as Maharashtra, Gujarat and West Ben-
gal. In January 2003, a child was para-
lysed by polio in Lebonan for the first
time in nearly 10 years. Genetic se-
quencing of the virus confirmed that it
originated from Uttar Pradesh, WHO

sources said. According to Rotary In-
ternational, even in Bulgaria, which was
declared polio free, cases were reported
in 2002, and genetic analysis of the virus
revealed it was from Moradabad in Uttar
Padesh.

Given the State’s poor record in
dealing with the polio epidemic, it was
rather surprising that Rotary Interna-
tional conferred the Paul Harris Fellow
award on Chief Minister Mayawati for
her “outstanding contribution” towards
eradicating polio. The award, which in-
cludes a certificate, a gold medal and a
Rotary pin, was presented to her by rep-
resentatives of Rotary International and
the United Nations Children’s Fund
(UNICEF), at her official residence on
January 20. Mayawati, who became
Chief Minister only in May 2002, said
that eradicating polio would continue to
be her government’s priority. However,
government officials seem to be at a loss
for words when asked to elaborate on
Mayawati’s ‘personal contribution’ to
eradicating polio. Even Rotary function-
aries are unable to explain why the State
had registered a sixfold increase in polio
cases in 2002, despite the Chief Minis-
ter's “outstanding contribution”.

A senior Rotary functionary, who
has been associated with the pulse polio
campaign, said the award had been con-
ferred on the Chief Minister to “motiva-
te” her to take more interest in the polio
eradication campaign. A Rotary member
said: “The increase has not been due to
mismanagement at the government lev-
el. There are other factors responsible for
it. One is the people’s apathy to such
campaigns, which lack credibility. Be-
sides, misinformation about the polio
vaccine being administered is also greatly
responsible for the increase.” According
to him, an alarming factor was the resist-
ance of people belonging to the minority

FRONTLINE, MAY 9, 2003

125



community,  especially
those from the lower in-
come groups, to vaccinate
their children. “Apparent-
ly, there is a belief that the
polio vaccine causes impo-
tency,” he said. Religious
leaders and prominent
members of the communi-
ty could help remove that,
he said.

Other factors respon-
sible for the resurgence of
the epidemic in Uttar Pra-
desh are the high density
of population and the lack
of awareness about the
pulse polio campaign. Ex-
tensive  publicity cam-
paigns, involving film and
cricket personalities, have
mitigated the opposition
to a great extent, the Ro-
tary official said. Although
the exact numbers of those
vaccinated  would  be
known only after a few
days, the third phase of the
campaign had been suc-
cessful when compared to
the previous two, he said.

In association with the
Rotary International, the
UNICEF, the State and
Central governments and
non-governmental organi-
sations, the WHO has
planned six pulse polio
campaigns in Uttar Pra-
desh for the entire year.
According to WHO estimates, in the
first two phases of the campaign, over 66
million children were immunised. Cam-
paigns have been scheduled for June,
September and November, and similar
high-quality campaigns will be required
in 2004 if the virus is to be eradicated.

According to the WHO, as of April
1, 2003, 1,925 polio cases were reported
ﬁ'Om ACross thC World. Eighfy'ﬁve per
cent of the cases are in India, neatly 75
per cent of them in Uttar Pradesh. As per
WHO estimates, in India, 1,934 cases
were detected in 1998; followed by
1,186 in 1999; 265 in 2000; and 211 in
2001. However, there was a stupendous
increase last year, when 1,556 cases were
reported in India, most of them in Uttar
Pradesh,

In October 2002, Rotary Interna-
tional reinforced its polio eradication ac-
tivities in India and brought in a grant of
almost $5 million, taking its total contri-
bution to more than $46 million. The
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WHO Director-General Dr. Gro Harlem Bruntland adminis

grant helped meet the costs of hiring vol-
unteers, including women, who would
do a house-to-house vaccination cam-
paign. In the current phase, over 80 mil-
lion children across six States are
expected to be vaccinated.

The resurgence of polio, especially its
spread outside India has alarmed the
world medical fraternity. “The support
of the international community has nev-
er been more crucial than it is today,”
said Dr. Brundtland. “We need donors
to fill the $275-million funding gap that
we face globally, so that all activities can
go ahead as planned. The generosity of
the international community and the
successful partnership that has been
formed with polio-infected countries are
crucial to ensure the success of this initia-
tive,” she said.

“We have 15 years of experience in
polio eradication.... We have the tools
and we have the strategies to finish this
job. Today there is simply no moral or

ters a dose of
polio vaccine to an infant at a function in Lucknow on April 6.

& economic justification for
% any child anywhere in the
2 world to be crippled by
‘ § polio,” Dr. Brundtand
< said.

The Central govern-
ment is allocating more
funds for the pulse polio
programme. Against last
year's allocation of Rs.4
billion, Rs.4.5 billion has
been earmarked for this
year. Dr. Daniel Taranto-
la, Director of Vaccines
and Biologicals at the
WHO, said: “This is an
extraordinary epidemic. It
requires an extraordinary
effort by a whole range of
national and international
partners. After 15 years of
progress, we are very @&
cussed on India, where
stopping transmission will
be a monumental task.”

Maria Calivis, Coun-
try Representative of UNI-
CEF in India, said: “We're
facing an enormous job.
We have to stop polio in
India. We all have to work
together to reach every In-
dian child with polio vac-
cine and make sure that
the vast numbers of chil-
dren in Uttar Pradesh re-
ceive vaccine throughout
2003 and 2004. Beyond
this programme, a huge ef-
fort is needed to ensure
routine immunisation and quality pri-
mary health services. Today, most of In-
dia is polio-free and none of us war*- to
see a reversal of the gains made i ¢
past several years.”

Worldwide, the polio eradication
campaign is facing a shortfall of $275
million in funds; India alone needs $100
million. To counter this shortfall, Rotary
International is intensifying its fund-rais-
ing efforts. It plans to raise $80 million
by June 2003, in addition to the $500
million that Rotary has committed since
1985. “We will do everything in our
power to ensure that nothing derails the
dream of a polio-free world,” said Bill
Sergeant of Rotary International. “The
international community must also step
up efforts so that all children are protect-
ed from this tragic disease,” he said. Six-
ty-five Rotary volunteers from around
the world will travel to Uttar Pradesh
and Delhi to administer the polio vac-
cine to children. W
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Community Health Cell

From: indira chakravarthi [indirachakravarthi@yahoo.com]
Sent:  Thursday, September 28, 2006 12:12 PM

To: JSA jsa

Subject: [pha-ncc] JSA & polio eradication programme

Friends,
This is regarding the pulse polio programme and the increase in the number of polio cases in UP.

From the newspaper reports since September 15t, what we get to know is:
paper rep P g

I According to our MoH&FW the programme has failed to deliver because of bad implementation; and the number of
drop-outs in every round has been on the rise in UP.

2. According to WHO-UNICEF the reasons for western UP reporting a high incidence of polio are several — the most
immediate ones are a slack government health machinery which simply missed covering many children, as well as
localized pressures from muslim clergy spreading the canard among the most poor that the polio drops aims to reduce
the community’s fertility; and also lack of sanitation, and contamination of piped water by sewers.

3. According to WHO-UNICEF evaluation in April 2006, the coverage had deteriorated between late 2005 and early
2006, resulting in large number of children not receiving polio vaccine, although records said that the children had
been vaccinated. .

4. The UNICEF representative in UP denied that the muslims as a community resisted polio immunisation, and that it
was the chief reason for the failure of the programme. Resistance was localised to a few places.

5. The MoHFW has set up a special committee to check cases of polio, which is to work in collaboration with NGOs.
The Centre is to step up the fight against polio, with UP being the focus. There will be special awareness programmes
among the muslims in UP.

6. ASHAs will be deployed for the purpose, and incentives maybe given to the vaccinators to ensure that the chain is not
broken.

7. The government is thinking of introducing the injectable inactivated polio vaccine, as a pilot project in western UP.

8. Unlike UP the rest of the country is considered to have an excellent record, having completely eradicated the virus.
UP is one of the few places where the wild polio virus still exists.

9. The health minister will go to Geneva to discuss the issue with WHO.

Several of us have, on the pha-ncc forum, expressed our concern and indicated that JSA should take it up — inform the
general public, dialogue with the health authorities, based on specific demands force a correct policy decision, stop the polio
eradication programme and revert to polio control, compensation for the VAPP cases, etc.

- I'have also put up several papers written by public health professionals, within and outside of JSA, arguing out the
problems with the very definition and concept of polio eradication, and the grave problem of vaccine associated
paralytic polio. The IMA too, in May itself, has come out on the polio eradication programme.

The media (in the name of objectivity and impartiality) has given us the above “information’. There is no mention of the fact

that there are reservations/criticisms among public health professionals with the programme and the OPV, that it can and has

caused paralytic polio, can revert to the neuro-virulent strain, etc.. The usual reasons of "bad implementation by government’,
‘resistance by ignorant people’ *poor sanitation’ are being cited as the reasons for the “failure’. Can polio be eradicated at all
by such means is a question that is not raised at all; or should not be raised in the media.

Some of us would probably be aware that at least one interview, of Abhay Shukla by the Mumbai NDTV, where he talked of
the problems with the OPV and that it can cause paralytic polio, was not carried because the Head Office felt it was “being
too critical of the government’. So much for our independent and democratic media!

Coming to the main point — I am once again re-iterating what some of us have already said last week on this group (and
probably in other fora). JSA should come out and not just take a position. We should, either independently as JSA, or with
some civil liberties group, or with the NHRC, take up a review of the entire programme in the context of this outbreak of
polio cases; have a mass dissemination campaign, disseminate the correct information on the so-called “technical aspects’,
etc., and ask for the eradication programme to be stopped altogether.
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To begin with — let us come out on this discussion group and say what we feel. Let us at least come out and say why we

should/should not do it. Then, can we form a small sub-group, and start working on it? We already have sufficient
information. We need to build on it.

Indira Chakravarthi
people's rural health watch - JSA

9/28/2006



Global Polio Eradication Initiative in India
A Cause for Concern

Dr Onkar Mittal'
Dr C Sathyamala?

[Abstract: The paper suggests that the inability of the pulse-polio program to achieve
polio eradication in India should surprise no one. This should not be misconstrued as a
failure of a gigantic effort by lakhs of health workers and million of volunteers and
participants in the program in the last eight years. The limitations of the efficacy of the
oral polio vaccine and low routine immunization coverage in several parts of the state
were well known to the WHO and all the other important decision-makers in the country.
Despite this the case for early eradication of polio was aggressively promoted and the
real possibility of failure was underplayed. The expensive gamble has however failed
just as it happened in the past with other eradication programmes like malaria. Neither
the giobai ieaders of this initiative nor the indian government are taking responsibiiity for
this faiiure. The complete lack of transparency and accountability has meant that
enormous amount of public resources, both in terms of money and manpower, has been
wasted in this misadventure. The Global Polio Eradication Initiative iliustrates the
process of health policy making in the country and the role of intemational cooperation in
health in the time of Globalization and Liberalization.)

! General Secretarv, Society for Action in Community health (SACH). New Delhi.

E-mail: a_mittal@radiffimail.com.

? Epidemiclegist; visiting professor, Centre of Social Medicine and Community Health, INU, New Dethi.
E-mail: ¢_sathyamala@rediftinail. com.
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Executive Summary

1. The paper is an initial overview of the Global Polio Eradication Initiative (GPEI)
in India. It attempts to address three key issues arising from failure to meet the target of
polio eradication in the country:

e How fair was it to impose the ambitious target of polio eradication on India, and
other deveioping countries; a target which implies that a single case of polio
anywhere wouid be tantamount to the failure of the entire giobal initiative? Couid
we have not managed better with less ambitious and more feasible target of polio
reduction and control?

» Did we have a sound technical basis and operational strategy to embark on this
super-ambitious polio eradication program? If yes, what went wrong with the
implementation of this strategy?

+ |If the strategy of polio eradication initiative was faulty to begin with, what were
the interests and influences that have played key roles in aggressively promoting
this strategy in India and globally?

2. Failure to achieve polio eradication in India despite eight years of intensive
effort. It is argued here that while the magic bullet of pulse polio and Intensive Pulse
Polio Immunization (IPPI) might have contributed to the reduction of the transmission of
poliovirus in India and other developing countries, it has singularly failed to achieve the
eradication of polio. The first deadline of the year 2000 for achieving polio eradication
has aiready passed. The new deadiine of the year 2004 too is very ciose. in the high
echeion of decision making, it is now agreed that this goal is not going to be achieved in
the near future. Therefore the IPPI strategy has lost its meaning altogether and should
be abandoned immediately.

3. The paper makes a plea for an independent review of the strategy from 2004 onwards
to decide the future of the IPPI and other SlAs (Supplementary Immunization Activities)
in India. There is an urgent need to leam lessons from the failure of the programme if we
have to avoid repeating the same mistakes. This would also require a review of the lead
role played by the international agencies like the WHO, UNICEF, Rotary Internaticnal



and Centre of Disease Control (CDC), Atlanta, in order to avoid being misled by them in
future.

4. Real Magnitude of the Problem: Is polio eradication an overarching priority? It is
also argued that when the WHO launched the global polio eradication program in 1988,
the estimates of polio cases in india (and giobally) were perhaps gross overestimates.
Considering that, currently, in india the confirmed polio cases amongst the reporied
{Acute Flaccid Paralysis) AFP cases are just 10-20 % of the total, the previous
estimation of the paralyses attributed to polio virus requires a review. This has o be
seen in the context of, how the proponents of the GPE! have admitted that polio
eradication is not a priority for the developing countries. Yet the program has been
justified on the grounds that it may result in small savings to the western countries which
would no longer need to spend on vaccination once polio eradication is achieved
globally. This is an unacceptable reason for over loading the already weak health
systems of the developing countries to this exhausting marathon run. The billions of
dollars spent on this program could have been more efficiently utilized to solve more
pressing problems and in the rehabilitation of the decaying health systems of the
developing countries. it calls for making a realistic exercise of estimation of the
opportunity cost of impiementing this program and opportunities Io:st in not implementing

the more appropriate programs.

5. Is it possible to repeat the great marvel of eradication of small pox? The high
optimism of repeating the success of small pox eradication with poliovirus too has been
belied. There are several differences in the two situations. First, surveillance to
determine whether and where smallpox virus was present was comparatively simple
compared fo polio surveillance and could be rapidly accomplished. The vast majority of
patients with smallpox had a distinctive rash. There were no asymptomatic patients and
no chronic carriers. Thus, it was possible to do this without recourse to a laboratory.
With Polio, there are 200 or more asymptomatic infections for every paralyzed patient.
The only way one can ascertain whether the virus continues to circulate in an area is by
an extended period of surveillance during which a great number of stool specimens are
examined. The second difference is with respect to the efficacy of vaccination. One
inoculation of smallpox vaccine protected nearly 100% of those vaccinated. In contrast,
OPV in now endemic areas requires at least 3 doses and often 5 or 6 doses to reach



protective levels of 90% for types | and Il poliovirus, the predominant paralvtic strains.
Thus, in areas, where access and reach of vaccination programs was limited,
vaccination immunity against smallpox could be rapidly increased because of the single
dose inoculation but this is not possible with polio.

6. Why did the WHO aggressively promote the case for eradication? it is further
argued that WHO over-pushed the case for eradication of poliovirus in India by using the
example of Latin American countries that was not really applicable in the Indian
situation. It also underplayed the real possibility of failures to achieve the goal due to
well known limitations in India and other developing countries. These limitations
pertained to the (i} very low routine immunization coverage in certain states in India and
(i) the low efficacy of the OPV in providing sufficient immunity in India and other
developing countries. The WHO also overemphasized the possible benefits from the
global eradication of poliovirus and underplayed the negative impacts on the general
health services as well as the risks and costs of the failure of the program. It did all this
against its own wisdom. It narrates how, after the failure of Malaria Eradication Programs
giobally, eradication became a ‘bad word’ in the WHO, notwithstanding the success
achieved in small pox eradication eariier. it asseris, therefore that the WHO, in its
organizational wisdom couid not have, on its own, embarked on a global eradication
program for polio. Based on the information availabie, it is difficult to figure out what
influences have played a role in WHO for pushing polio eradication as an utmost urgent
priority for the developing countries. We admit our failure in solving this riddle and invite
others tc help us in this endeavor.

7. The paper suggests that GPE! is yet another negative exercise in mismanaging the
health priorities and programmes in developing countries. The UN institutions, their
corporate philanthropic partners and the gullible health bureaucracies, technocracies
and political leaderships of the developing countries, all are equal partners in this futile
and absurd exercise. We also question the right of the G-8 nations and international
philanthropies like Gates Foundation to provide earmarked resources for particular
disease controi programs and thereby distorting the health policies, priorities and
programs of the developing couniries. This appears to us as the biggest blemish on the

international cooperation in health. Considering that global commitments are involved, it
is necessary for india to play a more proactive role with the governments of the other



HiIE Idob oovbidl yCaio. 11IC PapCi alo Laiis 100 :aiming 1essons mrom the entire GPE! for
the functioning of WHO and the GPPP within the WHO.

8. The way forward for india. There is a great urgency to make critical decisions for
strengihening ithe heaith systems in india. Oniy this can enabie us io sirengthen our
routine immunization programme and achieve control of polio in due course. There is no
shortcut to this process. The positive iessons should be drawn from the gigantic efforts
made by lakhs of health workers and millions of voiunteers and participants in the
programme throughout the country. The programme should be publicized as a success
in reducing the transmission of poliovirus in the country and not as a failure, just
because some cases are still occuiring. The live contact made with millions of poor and
disadvantaged people for the first time by the country’s health systems should be
strengthened for health improvements in other areas and with involvement of the newly
activated civil society.

9. Right of compensation for those who have suffered from Vaccine Induced
Paralytic Poliomyeiitis (VIPP). A considerabie proportion of chiidren who have
deveioped AFP due to polio virus are those who have received 3 or more doses of OFV.
There is need for comprehensive rehabilitation of those suffering from residual paralyses
(due to poliovirus and other causes). In the current strategy these aspects find no place.

The inferences made in this paper are based on available information on the issue. It is
perhaps not possible to avoid hasty conclusions and ideological biases while stimulating
discussion and debate, especially while all the data and information has not been placed
on the table. We invite the readers and the experts in the field to place other facts
anc information on the table, challenge the inferences made in this paper and
provide alternative interpretations and explanations.
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120th Session EB120.R1

Agenda item 4.1 24 January 2007

Poliomyelitis: mechanism for management of
potential risks to eradication

The Executive Board,
Having considered the report on eradication of polion'lyeh'tis,i

RECOMMENDS to the Sixtieth World Health Assembly the adoption of the following
resolution:

The Sixtieth World Health Assembly,
Having considered the report on eradication of poliomyelitis;

Recalling resolution WHAS9.1, urging Member States in which poliomyelitis is endemic
to act on their commitment to interrupting transmission of wild poliovirus;

Recognizing that the occurrence of endemic poliovirus is now restricted to geographically
limited areas in four countries;

Recognizing the need for international consensus on long-term policies to minimize and
manage the risks of re-emergence of poliomyelitis in the post-eradication era;

Recognizing that travellers from areas where poliovirus is still circulating may pose a risk
of international spread of the virus;

Noting that planning for such international consensus must commence in the near future,

1. URGES all Member States where poliomyelitis is still prevalent, especially the four
countries in which poliomyelitis is endemic:

(1) to establish mechanisms to enhance political commitment to, and engagement in,
poliomyelitis eradication activities at all levels, and to engage local leadership and
members of the remaining poliomyelitis-affected populations in order to ensure full
acceptance of, and participation in, poliomyelitis immunization campaigns;

" Document EB120/4 Rev.1.
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(2) to intensify poliomyelitis eradication activities in order rapidly to interrupt all
remaining transmission of wild poliovirus;

URGES all Member States:

(1) to protect against importations and international spread of wild polioviruses by
reviewing and, if appropriate, updating national policy to recommend full immunization
against poliomyelitis for travellers to areas in which poliovirus is circulating;

(2) to revise national policy and legislation on immunization of travellers from
countries in which poliovirus is circulating in accordance with temporary or standing
recommendations which may be established under the International Health Regulations
(2005) once they enter into force;

(3)  to reduce the potential consequences of importation of wild poliovirus by achieving
and maintaining routine immunization coverage against poliomyelitis greater than 90%
and, where appropriate, conducting supplementary poliomyelitis immunization activities;

(4) to strengthen active surveillance for acute flaccid paralysis in order rapidly to
detect any circulating wild poliovirus and prepare for certification of poliomyelitis
eradication;

(5) to prepare for the long-term biocontainment of polioviruses by implementing the
measures set out under phases 1 and 2 in the current edition of the WHO global action
plan for laboratory containment of wild polioviruses;'

REQUESTS the Director-General:

(1) to continue to provide technical support to the remaining Member States where
poliomyelitis is still prevalent in their efforts to interrupt the final chains of transmission
of wild-type poliovirus, and to Member States at high risk of an importation of poliovirus;

(2) to assist in mobilizing financial resources to eradicate poliomyelitis from the
remaining areas where poliovirus is circulating, to provide support to countries currently
free of poliomyelitis that are at high risk of an importation of poliovirus, and to minimize
the risks of re-emergence of poliomyelitis in the post-eradication era;

(3) to continue to work with other organizations of the United Nations system on
security issues, through mechanisms such as “days of tranquillity”, in areas where better
access is required to reach all children;

(4) to initiate the process for a potential standing recommendation, under the
International Health Regulations (2005), on the immunization against poliomyelitis of
travellers from areas where poliovirus is circulating;

' Document WHO/V&B/03.11 (second edition).
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(5) to submit proposals to the Sixty-first World Health Assembly with a view to
minimizing the long-term risks of reintroduction of poliovirus or re-emergence of
poliomyelitis in the post-eradication era, by establishing international consensus on the
long-term use of poliomyelitis vaccines and biocontainment of infectious and potentially-
infectious poliovirus materials.

Fourth meeting, 23 January 2007
EB120/SR/4
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EXECUTIVE SUMMARY

The year 2006 began with the confirmation that indigenous wild poliovirus transmission had been stopped in Egypt and Niger,

reducing the number of endemic* countries to a historic low of four. In the remaining countries — Afghanistan, India, Nigeria

and Pakistan - intensification of immunization campaigns succeeded in geographically restricting virus transmission by the

end of 2006.

In response to rising number of cases in the early part of the year, by May Nigeria
rolled out “Immunization Plus Days’, adding other health interventions to polio
vaccination campaigns and leading to improved coverage. Aggressive immunization
response to a large outbreak in India made the outbreak far smaller than in previous
years: analysis of the vaccination status of cases showed that children over two years
of age were well-vaccinated, enabling a focus on the youngest children, to whom
the ‘immunity gap’ is now limited. New epidemiological studies showed that unique
demographic and sanitation conditions in northern India make trivalent oral polio
vaccine less effective there than elsewhere, informing a decision to use the more
efficacious monovalent vaccine on a larger scale.

The sustained poliovirus circulation between Pakistan and Afghanistan, aided by the frequent movement of people across a porous

border, sparked closer synchronization of vaccination campaigns and activities at crossing points. In Afghanistan, President Hamid

Karzai took close oversight of polio eradication activities, prompted in part by an outbreak in the Southern Region during the first

part of the year which was exacerbated by deteriorating security.

GLOBAL POLIO ERADICATION INITIATIVE

Only 10 of the 26 countries re-infected since 2003 were still reporting polio
transmission in the second half of 2006, following rapid and intense immunization
response. An important success was the end of the Indonesia and Yemen outbreaks,
the largest in numbers. By the end of the year, high-risk outbreaks from imported
virus were limited to central Africa, the Horn of Africa and Bangladesh.

Based on the progress in 2006, the Advisory Committee on Poliomyelitis
Eradication (ACPE), which provides independent technical counsel to the Global
Polio Eradication Initiative, re-affirmed in October the technical and operational
feasibility of polio eradication. The ACPE noted that success depended on the
remaining four countries, which now have the best tools available to complete
eradication: the more potent monovalent oral polio vaccine (mOPV) to boost
immunity faster than before and laboratory procedures which halve the time
needed to confirm poliovirus and allow for a rapid immunization response.

* Countries that have never interrupted indigenous wild poliovirus transmission are referred to as endemic throughout this report.



The national technical advisory bodies of the four endemic countries convened in
December 2006, to recommend new and tailored approaches for 2007 to overcome
the specific operational challenges in each of these last four endemic areas. Success
now hinges on rapidly raising the levels of vaccination coverage and immunity in
the areas with endemic transmission to at least those levels attained in the polio-
free areas of these countries.

With polio geographically more restricted than ever before, and equipped with
new-generation tools and tactics, the world now has the best-ever opportunity
to assign this ancient scourge to the history books definitively, providing there
is a collective global will and sustained political commitment from the highest
levels. Instrumental to success will be full implementation of the targeted new
approaches, high-quality operations and the continued support of donors, most
notably in urgently filling the global funding gap of US$ 540 million for 2007-2008
(as of May 2007).

ANNUAL REPORT 2006



KEY EVENTS

[n 2006, partners in the Global Polio
Eradication Initiative vaccinated
375 million children during
187 immunization campaigns in
36 countries, with 2.1 billion doses

of vaccine.
Outbreak from
Egypt and imported virus
Niger confirm in Namibia is
interruption of stopped in 50 days
indigenous polio. Fire in Mumbai by following new
Outbreak begins  polio laboratory  Eradication loses outbreak response
Bangladesh suffers in Uttar Pradesh necessitates a champion at the guidelines
importation of Indonesia and state in India, reassignment of  death of WHO endorsed by
virus after five ~ Yemen outbreaks peaking in staffand stool ~ Director-General =~ World Health
polio-free years. are stopped. September. samples. LEE Jong-wook.  Assembly in May.
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Saudi Arabia
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vaccination of
travellers from

Outbreak in polio-endemic
Southern Region countries.
of Afghanistan
is exacerbated Research
by deteriorating published in
security situation, Science magazine
In response to the High-risk indicates
Lab network  outbreak, Afghan outbreaks monovalent
launches President Hamid  continue in the OPYV can boost
procedures to Karzai launches = Horn of Africa, = ACPEre-affirms immunity enough
halve poliovirus ~ National Polio  central Africaand feasibility of polio  to stop polio in
confirmation time.  Action Group Bangladesh. eradication. northern India.
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in remaining
endemic countries
to raise immunity
levels among
children in the
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those in the polio-
free areas.
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STRATEGIC OBJECTIVES

3.1 INTERRUPTION OF POLIOVIRUS TRANSMISSION

Progress in polio eradication is measured against milestones set out in the Global Polio Eradication Initiative Strategic Plan for 2004-2008.
The strategic objectives outlined in that plan form the foundation for eradication:

1. interruption of wild poliovirus transmission

2. global certification of eradication

3. development of products for potential OPV cessation

4. mainstreaming of the Global Polio Eradication Initiative.

The milestones set for each strategy are periodically reviewed and amended as necessary as per recommendations by the Advisory
Committee on Poliomyelitis Eradication (ACPE), which provides independent technical counsel to the Global Polio Eradication
Initiative.

ERPEETETEEE i LesTONES 2006 e s o e T e o S

MILESTONE 1: NO COUNTRIES WILL BE POLIO-ENDEMIC AT THE END OF 2006.

STATUS: NOT ACHIEVED — Fourareas of four countries remain polio-endemic. Transmission of endemic poliovirus is now concentrated in
northern Nigeria, two states of India (Bihar and Uttar Pradesh), and border areas of Pakistan and Afghanistan.

Egypt and Niger are no longer polio-endemic. The ACPE in October 2006 reaffirmed that the global eradication of wild poliovirus is both technically and operationally
feasible and concluded that the four remaining endemic countries now have the best tools ever to rapidly achieve polio eradication.

MILESTONE 2: ALL PLANNED SUPPLEMENTARY IMMUNIZATION ACTIVITIES (SIAs) WILL BE IMPLEMENTED IN
HIGHEST-RISK POLIO-FREE AREAS.,

STATUS: ACHIEVED — SIAswere implemented as planned in Bangladesh, Benin, Cameroon, Chad, Nepal and Niger.

Highest-risk polio-free areas are those bordering endemic reservoir areas (re-infected areas are considered under outbreak response below).

MILESTONE 3: 50% OF COUNTRIES WILL ACHIEVE GAVI ALLIANCE TARGETS FOR DTP3/0PV3.

STATUS: ACHIEVED (2005 DATA) — 43/72(60%) of GAVI Alliance-eligible countries had national DTP3/0PV3 coverage greater than 80%;
22/72 (30%) of countries had national DTP3/0PV3 coverage greater than 90%.

The GAVI Alliance target calls for all countries to have greater than 80% routine immunization coverage in every district and 90% routine immunization coverage
nationally by the year 2010. In 2005, 7/72 (10%) of GAVI Alliance-eligible countries had reached this target.

MILESTONE 4. ALL EMERGENCY MOP-UPS WILL BEGIN WITHIN FOUR WEEKS OF CASE CONFIRMATION.

STATUS: PARTIALLY ACHIEVED — Emergency mop-ups were conducted within four weeks of case confirmation in 5/6 (83%) importation
events in 2006.

Cameroon, the Democratic Republic of the Congo (DR Congo), Kenya and Namibia conducted activities within four weeks of case confirmation. Bangladesh conducted
activities within 39 days of case confirmation.

Note: In Chad, a late-2006 case was reported in January 2007, and an emergency mop-up was conducted within four weeks of confirmation. Additionally, emergency outbreak
response activities continued in a number of countries with ongoing transmission of imported polioviruses from 2005, e.g. Angola, Ethiopia, Nepal, Niger and Somalia.

MILESTONE 5: ALL NON-CERTIFIED COUNTRIES WILL HAVE CERTIFICATION-STANDARD SURVEILLANCE.
STATUS: PARTIALLY ACHIEVED — 61/76 (80%) of non-certified countries have met certification-standard surveillance targets’.

The following countries did not meet the required standards: Algeria, Bhutan, Cyprus, Djibouti, Gabon, Guinea-Bissau, Kuwait, Lebanon, Malawi, Maldives, Morocco,
Saint Helena, Sri Lanka, Timor Leste and United Arab Emirates.

e) "Excludes island nations with populations less than 300,000, e.g. Comoros, Mauritius, Reunion, Sao Tome and Principe and Seychelles.



COUNTRIES WITH INDIGENOUS POLIO: TAILORED STRATEGIES
MONITORED BY TOP POLITICAL LEADERSHIP

The world’s success in eradicating polio now depends on four countries — Nigeria,
India, Pakistan and Afghanistan - according to the Advisory Committee on Polio
Eradication (ACPE), meeting in October 2006. These countries have at their disposal
the best set of technical tools in the history of eradication.

Transmission of indigenous poliovirus is geographically restricted to limited areas
of these four countries, in specific populations. In December 2006, all four countries
convened national technical advisory body meetings to outline local tactics for
reaching all children under five years of age with vaccine enough times to protect
them from polio.

B NIGERIA:
“IMMUNIZATION PLUS DAYS” LEAD TO PROGRESS IN LATTER HALF OF 2006

In December 2005, President Olusegun Obasanjo of Nigeria set the tone for polio
eradication activities in the following year, mandating the Ministry of Health and
the National Programme on Immunization (NPI) to eradicate polio and strengthen
routine immunization.

The number of cases of polio in Nigeria in 2006 rose to 1,124 from 830 in 2005.
As the first quarter of the year signalled a three-fold rise in numbers over the
same period in 2005, the Expert Review Committee for Polio Eradication (ERC)
- Nigerid’s technical advisory body - endorsed a strategy of Immunization Plus
Days' (IPDs) in March 2006. Launched by the new management of NPI in May,
IPDs offer other antigens and health interventions to communities in addition to
OPV. Since the introduction of IPDs, the proportion of children in northern states
who had never been immunized was reduced to an average of 20% (from more than
50% at end-2005). The number of new cases dropped after June: fewer than a third
of Nigeria’s cases in 2006 occurred in the second half of the year.

Nigeria: Risk classification by state

NIGERIA

EGYPT AND NIGER REMOVED
I FROM ENDEMIC COUNTRY LIST

In January 2006, Egypt and Niger were
removed from the list of polio-endemic
countries, reducing the number of remaining
countries with indigenous polio transmission
to an all-time low of four. Neither country has
experienced indigenous circulation of wild
poliovirus since January 2005.
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KEY POINTS 2006

Presidential mandate for polio eradication
New strategy of Immunization Plus Days
recommended by Nigeria's Expert Review
Committee on Polio Eradication

Increase in number of children reached in
northern states

Decrease in new cases in second half of year

FOCUS FOR 2007

Build on progress achieved in 2006 through IPDs
Use risk-classification to target Kano, Katsina
and Jigawa states as ‘very high risk’for ongoing
polio transmission

Further engage all communities

Ensure all activities are state-driven

Key to success: reduce the number of ‘missed children’
to <10% in Kano, Katsina and Jigawa
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AFRICAN UNION COMMISSION
HELPING TO
M “KICK POLIO OUT OF AFRICA”

At the end of 2006, indigenous polio in
Africa was restricted to Nigeria, as most of
the countries re-infected in 2003-05 had
successfully stopped polio transmission or
were close to doing so. Political leadership
from the Chairperson of the African Union
Commission, Professor A.0. Konaré and

the strong support of the Union’s Social
Affairs Commissioner was important to this
development.

Chairperson Konaré reviewed the progress
of polio eradication in Africa ona quarterly
basis with the World Health Organization,
and actively advocated with the Heads

of State of polio-affected countries. He
also encouraged donor nations, especially

The IPDs have also proven popular with local communities and political leadership.
‘Community Dialogues’ organized in key areas before IPDs give community
members the opportunity to ask questions about polio eradication efforts and have
given rise to a nascent sense of ownership by civil society.

The new approach does not come without drawbacks, not the least of which
is financing. Operational costs are 60% more than polio-only supplementary
immunization activities. This level of cost is difficult to sustain and demands new
sources of funding. The IPDs are also operationally complex to manage, straining the
health infrastructure in the north of the country. The availability of the additional
vaccines, vitamins and medications that are offered is erratic due to weaknesses in

operational planning or deficiencies in stock.

The ERC re-convened in December 2006 to analyse local strategies to overcome local
challenges. Each geographical area was classified by the level of risk of poliovirus
transmission, to enable states to better prioritize their activities. Kano, Katsina
and Jigawa states — which accounted for 60% of the country’s cases in 2006 — were

the G8 and the EU member states to
continue their financial support to ensure
the success of this historic effort on the
continent.

classified as ‘very high risk’ due to ongoing coverage gaps of greater than 25% during
IPDs. Key to successfully eradicating polio in Nigeria will be to urgently reduce the
proportion of missed children in very high risk states to less than 10%.

B SPIRITUAL LEADER REMINDS COMMUNITIES OF THE OBLIGATION TO PROTECT CHILDREN

Cheikh Hassan Cissé, a spiritual leader with
followers across western Africa, embarked

in November 2006 on a two-week tour of

eight high-risk northern Nigerian states to
impress upon communities there that polio
immunization is a religious obligation of
parents, in keeping with the teachings of Islam
to protect children from disease. This tour took
place at the request of the Secretary-General of
the Organization of the Islamic Conference.

Hadith to underscore “the need for protecting
children, as they are the future,” as he put it.

In press conferences, the Cheikh encouraged
members of the media to communicate his
message that Islamic teachings advocate for
immunization. Coverage of his sermons and
speeches was broadcast on and printed in local
and international media.

At the end of the tour, President Olusegun
Obasanjo invited Cheikh Cissé to the capital to
express his gratitude and appreciation for the
Cheikh’s efforts.

During this extraordinary mobilization
campaign, the Cheikh, who is the Grand Imam
of Medina Kaolack in Senegal, travelled most
nights and met by day with Governors, Emirs
and religious leaders and scholars. He addressed
vast gatherings of his followers in all the major
cities of the area and visited Quranic schools and
mosques to speak with parents and religious
leaders, quoting from the Holy Quran and the

Cheikh Hassan Cissé, respected spiritual
leader, immunizes a child against polio
during his visit to Nigeria.

GLOBAL POLIO ERADICATION INITIATIVE
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OUTBREAK IN NORTHERN INDIA, BUT IMMUNITY GAP LIMITED TO UNDER-TWO YEAR-OLDS INDIA

In India, an outbreak originating in the western end of Uttar Pradesh state resulted in KEY POINTS 2006

the re-infection of polio-free areas of the country and a ten-fold increase in new polio « Bihar and Uttar Pradesh only remaining
cases in 2006 over the previous year (674 cases, compared to 66 cases in 2005). endemic states

« Qutbreak originating in western Uttar Pradesh
results in ten-fold increase in cases

+  Immunity gap reduced to children under two
years old

The outbreak occurred primarily due toa drop in vaccination campaign quality and
children being missed in late 2005 and early 2006. The Government of India reacted
with swift improvements in vaccination campaign coverage in the highest-risk areas.
This response, coupled with wide-spread use of monovalent oral polio vaccine type 1 FOCUS FOR 2007

(mOPV1), resulted in 60% fewer cases than India’s most recent outbreak in 2002.
« Increase frequency of supplementary

immunization activities to rapidly close

Epidemiological research published in November showed that trivalent OPV is less immunity gap

effective at protecting children from polio in northern India than in the rest of the - Focus on youngest children in high-risk districts

country or other parts of the world, due to the unique demographic, health and of western Uttar Pradesh and Bihar

sanitation conditions prevalent in Uttar Pradesh and Bihar. The research vindicated - Maximize each contact through expanded use of
monovalent OPV type 1

the large-scale use of mOPV in these areas and indicated that immunity levels of

children there would have to be boosted with more intense vaccination activities Key to success: raising and maintaining immuniy

before they could reach the levels reached in other parts of India. levels above the levels in polio-free parts of India

In addition, analysis of the epidemiological and programmatic data from the 2006
outbreak revealed that 73% of children affected were less than two years old, showing
that mOPV had effectively immunized older children. The programme could now
concentrate on reaching the youngest children more frequently, so that they would
have more doses of mOPV before the age of two than previous birth cohorts.

Armed with the vaccine efficacy research and
this immunological profile, the India Expert
Advisory Group on Polio Eradication (IEAG),
which provides independent technical counsel
to the programme, recommended in December
2006 a tactical refinement to close the immunity
gap in the youngest age group.

Launched in early 2007, the approach calls for

sharply increasing the number of large-scale

supplementary immunization activities (SIAs) iyl T ~* Wild poliovirus in 2006 in Uttar Pradesh and
¢ Bihar states of India

in the highest-risk districts of western Uttar

Pradesh and Bihar and focusing on children

aged less than three years of age. Large-scale SIAs /
with mOPV 1 will be held on average every four i

weeks, supplemented by the administration of a
dose of mOPV1 at birth.

Full implementation of this strategy is expected o Iy £,
to close the immunity gap in the youngest NS _ ' 4
children in Uttar Pradesh and Bihar states and ¥ g o= g th, | M {
to raise immunity levels in these areas to levels ‘31‘# s Y = ,r" 7 / £y N m -
above those in the rest of India. S Y i
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M ROTARY RACES TO END POLIO

More than 200 Rotarians from Canada,
Europe and the United States joined
thousands of their counterparts in India
and in African countries to immunize
children against polio during numerous
supplementary immunization activities
in 2006.

A humanitarian service organization

that has made polio eradication its top
philanthropic goal, Rotary International is
a spearheading partner in the Global Polio
Eradication Initiative and is committed to
the cause until global certification.

To that end, Rotary members around

the world, including those based in the
endemicand high-risk countries, donate
their time and personal resources to raise
funds and volunteer in the field. During
mass immunization campaigns, Rotarians
regularly administer the drops of oral polio
vaccine, staff immunization posts, deliver
the vaccine to remote villages and educate
families on the importance of protecting
every child against polio.

PAKISTAN

KEY POINTS 2006

“Until polio is eradicated worldwide, every
child remains at risk,” said Anil Garg, US
team leader of a group that travelled to his
homeland of India. “Preventing paralysis
from polio in just one child has major social
and economic consequences for the victim,
family and entire country.”

Through its PolioPlus program,
established in 1985, Rotary was the first
to have the vision of a polio-free world,
and continues to play a crucial role in
global efforts to eradicate polio. More
than one million Rotary members have
volunteered to protect more than two
billion children in 122 countries from
polio. Rotary provides urgently needed
funds: to date, the organization has
contributed more than US$ 616 million
to eradicate polio. In addition, Rotary has
played a major role in decisions by donor
governments to contribute more than
USS$ 3 billion to the effort.

M PAKISTAN:

Rotarian Anil Garg of Simi Valley in the USA. Born and raised in Delhi, India,
Garg has led numerous polio immunization trips to India and has also
provided Tsunami relief.

CLOSE BILATERAL COORDINATION NEEDED TO STOP POLIO AS VIRUS LARGELY LIMITED TO

BORDER AREAS

+ Most of the country polio-free
Polio transmission sustained in mobile or
sacially conservative communities and in
insecure areas

« Corridor of cross-border transmission with
Afghanistan

FOCUS FOR 2007

+ Increase cross-border coordination with
Afghanistan to close immunity gap

«  Strengthen federal and provincial political
ownership of polio eradication

« Improve access to tribal agencies

Key to success: fully coordinating activities with
Afghanistan to increase access to hard-to-reach
populations

GLOBAL POLIO ERADICATION INITIATIVE

Of the remaining areas which have yet to stop polio, the single epidemiological
block represented by Pakistan and Afghanistan stands to achieve eradication most
rapidly. In 2006, even though the number of polio cases rose to 40 (from 28 in
2005), transmission in Pakistan was limited to a handful of clearly-identified areas,
largely along the Afghan border. These include the corridors between southern
and eastern Afghanistan and Pakistan’s North West Frontier Province (NWFP)
and Balochistan.

The interruption of transmission in 80% of the districts in Pakistan testifies to the
solidity of the overall strategies of mass vaccination campaigns to reach every child
repeatedly to boost immunity. The vast majority of polio cases in 2006 came from
previously identified zones of transmission in NWFP, Balochistan and Sindh. In a
demonstration of the impact of mOPV1, no type 1 polio cases have been reported from
reservoir areas in northern Sindh since 2005 and southern Punjab since July 2006.

In some of the high-risk areas, most notably the Federally Administered Tribal Areas
in NWFP and some areas of Balochistan, access to communities is compromised
by security risks. While efforts to overcome this constraint are ongoing, further
mechanisms are needed to improve access in these areas. In 2006, work focused
on the identification of and access to mobile populations and engagement with the

semi-autonomous tribal communities and their leaders.

PHOTO © AMIL GARG



In a joint technical meeting between Pakistan and Afghanistan, held in Oman
in December 2006, advisers recommended closer cooperation between the two
countries. The Ministers of Health of both countries met that same month at the
Torkham border post and agreed on specific steps, including an increase in the
numbers of immunization posts at formal crossings points - to vaccinate children
who are travelling — and the establishment of regular inter-ministerial meetings
to coordinate planning. After the meeting, each minister crossed the border and
administered OPV to children in the neighbouring country.

Successfully eradicating polio in Pakistan depends on implementing a multi-
pronged strategy to reach children in mobile groups, to involve conservative and
semi-autonomous tribal communities and to synchronize vaccination campaigns
carefully with Afghanistan in order to clear the border of poliovirus. A significant
affirmation of national and provincial commitment will be vital to the effective
implementation of this strategy.

B AFGHANISTAN:
OUTBREAK IN SOUTHERN REGION CONTAINED DESPITE SECURITY CHALLENGES

Most of Afghanistan is today polio-free, but the country suffered an outbreak in
the Southern Region due to sustained cross-infection with Pakistan, with which
it forms a single epidemiological block. Cases in Afghanistan increased from 9 in
2005 to 31 in 2006.

The outbreak in the Southern Region was exacerbated by deteriorating security
conditions — making it perilous for health workers to move around and vaccinate
children - but contained by intense vaccination activities which exploited every
opportunity within the constraints of the conflict. By year-end, the outbreak had
been contained within the region and Afghanistan was closer to polio eradication
than any of the other three endemic countries.

In tandem with the fluctuating security situation, polio teams worked with various
sectors of society at the district, state and national level to negotiate increased access
to children. More local community members were recruited as vaccinators and
supervisors. Teams took advantage of any opportunity when areas could be accessed
to conduct rapid and focused mop-up activities, in addition to the planned large
scale vaccination rounds. In August, the President of Afghanistan Hamid Karzai
established a National Polio Action Group to align and strengthen national and
provincial oversight of these activities.

Indigenous transmission of endemic poliovirus is sustained in Afghanistan among
mobile groups — whether nomadic, displaced or seasonally migratory — and in
communities who live in insecure or socially conservative areas. The poliovirus
that straddles the Afghanistan-Pakistan border circulates among and with these
communities. The movements of the mobile communities were mapped more
systematically in 2006 and long-term immunization posts set up at key migrant
gathering areas and known border crossings between Afghanistan and Pakistan.

AFGHANISTAN

KEY POINTS 2006

Most of the country polio-free

Polio transmission sustained in mobile or

socially conservative communities and in

insecure areas

Corridor of cross-border transmission with
Pakistan

FOCUS FOR 2007

Increase cross-border coordination with
Pakistan to close immunity gap

Sustain political ownership of polio eradication
atnational and provincial levels

Exploit any improvement in security conditions
by coordinating with relevant actors

LR O LT T TR TR
Key to success: fully coordinating activities with
Pakistan to increase access to hard-to-reach
populations
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Wild poliovirus in 2006 in Afghanistan and Pakistan To rapidly close the immunity gap among these
“hard-to-reach” populations, in December 2006
independent technical advisers for Pakistan and
Afghanistan, meeting in Oman, recommended that
both surveillance and SIAs be increasingly coordinated
between the two countries. In one of their first actions
after this, Ministers of Health of both countries jointly
addressed a historical health jirga of tribal leaders to
advocate for the latters’ support and the participation
of their communities in reaching each child with
vaccine.

Successfully eradicating polio in Afghanistan
now depends on exploiting any positive security
developments, on tighter coordination of activities
with Pakistan and on continued top-level oversight
at the federal and provincial levels to make sure no
child is missed.

I AFGHANISTAN: PRESIDENT TAKES OVERSIGHT OF POLIO ERADICATION

The most significant chain of wild poliovirus
in this region straddles the Afghan-Pakistan
border and caused an outbreak in 2006 in
Afghanistan’s Southern Region. Deteriorating
security in the region presented immediate
hazards for health workers attempting to
vaccinate children in the area, exacerbating
the outbreak. To align the response in the
provinces concerned, President Hamid Karzai
established a National Polio Action Group in
August, tasking governors in the Southern
Region to oversee the development and
implementation of plans to increase access to
all populations.

Polio eradication in the Southern Region

focused on three immediate objectives:

« | Toensure the safety of staff working in the
field.

+  Tomaintain the highest levels of
continuity of operations possible, given the
deteriorating situation.

GLOBAL POLIOQ ERADICATION INITIATIVE

» To ensure that polio transmission did not
re-infect other areas of Afghanistan.

Polio teams used any window of opportunity
to access districts in security-compromised
areas, while continuing large-scale campaigns
in other regions to maintain high-population
immunity levels.

With these efforts, polio eradication remained
one of the few public health initiatives to
maintain operations in the Southern Region in
2006, and the outbreak was contained. Other
areas of Afghanistan were protected from re-
infection, and by the end of the year only three
cases had been reported outside the Southern
Region, one of which was on a frequently-
travelled area on the border with Pakistan’s
North West Frontier Province.

President Hamid Karzai
vaccnates an Afghan child.
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RE-INFECTED COUNTRIES.
SHORTEN OUTBREAKS

NEW RESPONSE GUIDELINES

2006 was a testing ground for the effectiveness of new outbreak response guidelines,
adopted by the World Health Assembly in May (Resolution WHA59.1). Of the 26

countries re-infected with importations

of poliovirus since 2003, only 10 continued

to report polio cases in the second half of 2006. An outbreak in June in Namibia,

following an importation of Indian virus via Angola, affected mostly adults and

caused a number of deaths. Using the outbreak response guidelines and vaccinating

the entire population several times, officials limited the outbreak to a record 50

days from first case to last. Indonesia and Yemen, which suffered the largest, single

country epidemics in recent years, succeeded in stopping their respective outbreaks

in the first two months of 2006. As a result, re-infected countries only accounted for

6% of all polio cases in 2006, down from more than 50% of cases in 2005.

The focus for 2007 will be on rapidly
stopping the high-risk outbreaks where
polio transmission continues: in central
Africa (Angola and the Democratic
Republic of the Congo), the Horn of
Africa (Ethiopia, Kenya and Somalia)
and Bangladesh. Areas contiguous
to endemic countries are also at
heightened risk until the interruption
of transmission in the latter.

Polio immunization of a nomadic child in Somali region, Ethiopia: 2006 witnessed rapid progress in stopping outbreaks
in re-infected countries, but active polio transmission continues in Angola, Bangladesh, the Democratic Republic of the
(ongo, Ethiopia, Kenya and Somalia.

PHOTO © 1. FIGUIRA/UNICEF

NEW RESPONSE GUIDELINES
B SHORTEN POLIO OUTBREAKS

The World Health Assembly, where WHO
Member States set global health policies,
adopted in May 2006 a resolution with clear
guidelines for polio-free countries to respond
to importations of virus.

Given the ease with which poliovirus travels,
the risk of importation is very real as long as
the virus circulates anywhere in the world,
and the guidelines are designed to minimize
both this risk and the consequences of an
importation. The main characteristics of the
response are:

« Itisrapid and creates an emergency plan
—a rapid investigation within 72 hours
of confirmation of a case to establish an
emergency plan of action;

« Itisswift and sustained — a minimum of
three large-scale rounds of immunization
with type-specific vaccine, the first of
which starts within four weeks, with at
least two campaigns after the last case;

- ltislarge-scale - targeting at least two
million children aged less than five years
in the affected and adjacent geographical
areas;

« Itishigh quality — house-to-house
campaigns where applicable and
independent monitoring to determine
whether immunization coverage is at
least 95%; with higher-than-standard
surveillance for acute flaccid paralysis for
the duration of the outbreak and at least
12 months thereafter and high routine
immunization coverage.

Swift and massive vaccination campaigns such as this
one, targeting the entire population, shut down the
Namibia outbreak within 50 days.
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3.2 SURVEILLANCE AND CERTIFICATION OF GLOBAL POLIO ERADICDATION

Confirming that transmission of wild poliovirus is stopped depends on solid surveillance and is followed by certification for polio-
free regions that have maintained the necessary levels of surveillance. Recognizing the delays in detecting transmission of poliovirus
in some areas in 2003-04, the surveillance target for acute flaccid paralysis (AFP) detection rates* has been doubled since 2005 in
high-risk areas. To this is added the strength of new laboratory procedures that halve the confirmation time for poliovirus.

I viLEsTONES 2006 —‘

MILESTONE 1: PERCENTAGE OF NON-CERTIFIED COUNTRIES WITH CERTIFICATION-STANDARD SURVEILLANCE: 100%.

STATUS: PARTIALLY ACHIEVED — 97% of non-certified countries have certification-standard surveillance (the exceptions are Algeria, Guinea
Bissau, Bhutan, East Timor, Djibouti and Lebanon).

MILESTONE 2: PERCENTAGE OF AFP SPECIMENS PROCESSED IN A WHO-ACCREDITED LABORATORY 100%.

STATUS: ACHIEVED — All AFP specimens were processed in a WHO-accredited laboratory.

MILESTONE 3: PERCENTAGE OF COUNTRIES COMPLETING PHASE | LABORATORY BIO-CONTAINMENT PHASE: 100%.

STATUS: PARTIALLY ACHIEVED — 75% of polio-free countries have completed Phase | activities, including all countries of the
WHO European Region.

MILESTONE 4: PERCENTAGE OF COUNTRIES SUBMITTING “FINAL” CERTIFICATION DOCUMENTATION: 85%.

STATUS: 80% ofeligible countries submitted final documentation for certification.

AFP SURVEILLANCE SENSITIVITY CONTINUES TO CLIMB

The very high sensitivity and reliability of AFP surveillance was sustained and even
further improved in 2006. All WHO regions, including those already certified as
polio-free (the Americas, Western Pacific and European Regions), maintained AFP
surveillance at or substantially above ‘certification quality’ (see Table 1).

Continued sensitive AFP surveillance in polio-free countries is critical in order
protect to countries from importations of poliovirus and to enable swift outbreak
response if necegsary. The Regional and National Polio Certification Commissions
assist countries and regions striving to maintain or achieve polio-free status.

‘Certification-standard surveillance is defined as the ability to detect at least one case of non-polio AFP for every 100,000 children
under 15 years of age, to collect two adequate stool specimens from at least 80% of cases of acute flaccid paralysis and to process all
specimens at a WHO accredited laboratory.

GLOBAL POLIO ERADICATION INITIATIVE
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Table 1: Quality of AFP reporting by WHO Region in 2005 and 2006°

% AFP with

Reported AFP cases | Non-polio AFP rate adequate

WHO Region specimens

2005 2006 2005 2006 2005 2006

African Region 11683 12478 33 4.0 86 89
Americas 2213 2154 13 1.1 80 79
Eastern Mediterranean Region 8849 8740 37 3.9 88 89
European Region 1479 1550 1.1 1 82 82
South-East Asian Region 31530 36 631 54 59 82 83
Western Pacific Region 6680 6873 17 1.7 88 88
Global total 62434 68 426 33 3.6 84 85

AFP surveillance quality in all three endemic regions, already well above
certification standards, further increased in 2006. The total number of non-polio
AFP cases reported from the African (AFRO), Eastern Mediterranean (EMRO) and
South-East Asian (SEARO) Regions increased from 52,062 in 2005 to 57,849 in 2006,
mainly due to heightened surveillance and resultant increases in AFP reporting in
the four large remaining endemic countries in those regions: Afghanistan, India,
Nigeria and Pakistan. The sheer increase in AFP cases reported in 2006 in these
regions led to overall non-polio AFP rates of 3 or more per 100,000 - as the vast
majority of AFP cases turn out to be caused by conditions other than polio after
stool analysis. All three regions also recorded increases in the second important
surveillance quality indicator, the percentage of AFP cases with collection of
adequate stool specimens.

A country-by-country analysis of AFP surveillance quality shows improvements
in the great majority. The proportion of countries which reached a level of AFP
reporting of 2 or more per 100,000 in the two endemic regions with the greatest
disease burden increased from 62% to 75% of countries in AFR and from 54% to
63% of countries in SEAR.

A limited number of countries in each endemic region did not reach certification
quality AFP surveillance. These include Algeria and Guinea Bissau in AFRO, Bhutan
and East Timor in SEARO, and Djibouti and Lebanon in EMRO. A few other
countries in EMRO achieved AFP indicators just below the ‘certification cut-off” and
are considered to have maintained certification-quality AFP surveillance: Morocco,
United Arab Emirates, Lebanon, and the Occupied Palestinian Territories.

22006 data as of 17 April, 2007.
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LAB NETWORK CONFIRMS VIRUS TWICE AS FAST

Laboratory results are used to confirm the presence of poliovirus, to plan
immunization responses and to monitor progress towards achievement of the
eradication goal. Rapid and accurate laboratory results are paramount to these
goals. A global network of 145 laboratories continues to support AFP surveillance.
The network’s quality assurance programme incorporates a WHO-administered
accreditation program involving annual (usually on-site) evaluation of facilities and
procedures, results of proficiency tests, timeliness and accuracy of results. Ninety
seven per cent of laboratories were fully accredited in 2006, and all samples from
AFP cases were tested in accredited laboratories with arrangements for parallel
testing of samples from poorly performing laboratories where necessary.

The laboratory network’s workload in 2006 was approximately 125,000 faecal samples
from 63,000 AFP cases and 8,600 non-AFP samples. The workload for investigated
AFP cases was 25% higher than that of 2005. Wild polioviruses were isolated from
AFP cases in 16 countries in 2006.

Genetic characterization of isolates showed that indigenous viruses were transmitted
in four countries (Afghanistan, India, Nigeria and Pakistan). Five countries had
continued transmission of imported viruses introduced in 2005 (Angola, Ethiopia,
Indonesia, Somalia and Yemen), while other countries had new importations
(Bangladesh, Cameroon, Chad, Namibia, Nepal, Niger, Kenya, DR Congo). Viruses
in five countries (Angola, Bangladesh, DR Congo, Namibia and Nepal) were
genetically linked to India viruses, while all other importations linked directly or

indirectly (via transmission in intermediate countries) to Nigeria.

CURRENT TIME TO CONFIRM POLO: 42 DAYS TOTAL LAB TIME

National laboratory

activites:

« Cell culture

+ Polio sero-typing ‘
<28days

|
|

START 7 DAYS
|
National laboratory
activites:
+ Cell culture
< 14days

NEW, REDUCED TIME TO CONFIRM POLIO: 21 DAYS TOTAL LAB TIME

14 DAYS

Shipment of isolates

<7days

’ Regional reference

. laboratory activities:

| « Intratypic differentiation

« Confirmation of wild polio
< 14 days

Shipment of isolates
<7days

| |
| |

21 DAYS 28 DAYS 35 DAYS

|

Regional reference
laboratory activities:
« Simultanious
polio sero-typing
and intratypic
differentiation
- Confirmation of wild
polio
<7days

42 DAYS 49 DAYS
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In 2006 the laboratory network evaluated, and subsequently adopted, a new testing
strategy that reduces poliovirus confirmation time within laboratories by 50%
(from 42 days using the traditional approach to 21 days) without compromising
poliovirus detection sensitivity. The new approach involves use of technologies that
are already available within the network but in a different algorithm (i.e. sequence of
testing). The strategy was evaluated in reference laboratories in Atlanta in the USA,
Islamabad in Pakistan and Mumbai in India. Approximately 5,200 faecal samples,
including 900 poliovirus positive samples, were tested during the field evaluation.
It is estimated that the new strategy will increase cell culture costs by 25% and
intratypic differentiation (ITD) costs by 100%.

Key to achieving faster results will be testing of samples in laboratories with capacity
for both virus isolation in cell cultures and intratypic differentiation (of viruses as
wild or vaccine like) using polymerase chain reaction (PCR) and Enzyme Linked
Immunosorbent Assay (ELISA). The network has established a goal of testing at least
75% of faecal samples from polio endemic regions in laboratories with such capacities
by December 2007. This will require upgrading of 11 existing national laboratories
to perform ITD tests with implications for investing in capital equipment, reagents
and staff training. Staff training has already begun. An ITD training workshop was
held in Uganda in November 2006 for participants from eight network laboratories.
Additionally staff of four existing ITD laboratories of South East Asia were oriented
on the requirements of the new test strategy in April 2006.

The network suffered a serious setback in 2006 when fire destroyed the sequence
unit at the global specialized laboratory in Mumbai, India, and caused damage to
the cell culture unit and office areas within the facility. The impact included: loss of
equipment; closure of the laboratory for cleaning and renovation; re-directing of

Participants from eight polio network laboratories are trained in Uganda in November 2006, on use of the new protocol which halves
the time required to confirm the presence of poliovirus.

PHOTO © WHO/F. PALADIN
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over 10,000 faecal samples and 6,000 polio isolates to 2 other network laboratories
(situated in Lucknow and Chennai, India) for testing; loss of 15 trained staff who
obtained jobs elsewhere; suspension of testing of sewage samples collected in
Mumbai; suspension of Mycoplasma testing of cell cultures used in 16 laboratories
in South East Asia; and long delays in obtaining sequence data on polioviruses from
India. At year-end, sequencing was being performed in Mumbai at a non-network
laboratory that generously offered part-time access to its equipment. The Mumbai
polio laboratory is expected to become fully functional by mid-2007 following
completion of renovation works.

NOTABLE PROGRESS ON CONTAINMENT PREPARATIONS FOR
POLIOVIRUS

Laboratory containment remains an integral part of polio eradication activities in
all six WHO Regions. In 2006, regional and sub-regional meetings on laboratory
containment were held to either monitor progress with Phase I implementation or
review documentation from countries reporting completion of the work.

Notable progress towards completion of Phase I was reported from China, central
America, and eastern and southern Africa. China has successfully completed a
r1es thorough survey of all facilities falling under the jurisdiction of the Ministry of
‘ o1 Dles - Health, with plans to complete the survey of remaining facilities in 2007. Similarly,
Wil Uik Mexico reported expanding its initial survey of facilities to include an additional
ontainment activities. 50,000 laboratories throughout the country. In southern and eastern Africa, all
polio-free countries either submitted a report on the completion of the activities to
the Regional Certification Commission at their meeting in 2006 or report that the
process is ongoing.

Progress with Phase | of Global Containment

[7] Polio outbreak from k :

[ Polic endemic
__ importation
L] Conducting survey

. Reporting completion of
survey and inventory
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In WHO regions with a large number of countries which previously completed the
Phase I activities, work continues to ensure that complete documentation on the
process is reviewed by Regional Certification Commissions (RCCs). EMR conducted
such a review for the 16 countries which reported completion of Phase I. Countries
were requested to submit standardized information which was first reviewed by
WHO and subsequently by independent experts. The results will be made available
to the RCC at their meeting in 2007.

The Phase I laboratory containment activities work towards the objective of
identifying facilities with poliovirus materials and raising awareness of the need
for containment of polioviruses once eradication is achieved. To date, over 75% of
all polio-free countries have completed Phase I activities, including all countries of
the WHO European Region.

INCREASE IN NUMBER OF COUNTRIES SUBMITTING
FINAL CERTIFICATION DOCUMENTS

National Polio Certification Committees (NCCs) and Regional Certification
Commissions (RCCs) in endemic Regions continued to scrutinize in detail
national documentation to show polio-free status submitted by eligible* countries.
The number of eligible countries for which RCCs accepted final certification
documentation increased from 10 to 14 in AFR (of 46 Member States), and from
6to 8in SEAR (of 11 Member States); it remained steady at 15 of 22 Member States
in EMR because several countries, including Sudan, were re-infected after they had
already had successfully submitted final certification documentation. The percentage
of total WHO Member States which successfully submitted final certification
documentation increased slightly from 78% in 2005 to 80% in 2006.

“Eligible countries are those where no wild poliovirus has been found for at least three years, in the presence of certification quality
surveillance. Countries can file documentation but cannot receive polio-free certification, which can only be conferred on a WHO Region
asawhole.
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3.3 DEVELPOMENT OF PRODUCTS FOR POTENTIAL GLOBAL OPV CESSATION

The current risk posed by wild polioviruses remains far greater than the risk of vaccine-associated paralytic polio (VAPP) or
circulating vaccine-derived polioviruses (cVDPVs). However, after interruption of wild poliovirus transmission, Sabin vaccine
viruses could continue to cause individual paralysis or outbreaks. Consequently, as recommended by the ACPE, the Global Polio
Eradication Initiative undertakes a programme of work for the identification, reduction and management of the potential risks
associated with the cessation of OPV, whether the re-emergence of polio due to a cVDPYV or re-introduction of either a wild or
Sabin poliovirus. Progress on these strategies and related products are detailed in the section below.

CETREEEATEEI M LesToNEs 2006 Fm e e s R

MILESTONE 1: CESSATION OF OPV FOR ROUTINE IMMUNIZATION: CONSOLIDATE OPV CESSATION STRATEGY AND
' NATIONAL IPV DECISIONS.

STATUS: PARTIALLY ACHIEVED — Researchis ongoingin a variety of settings to determine the scope and nature of the risks and risk
mitigation options associated with OPV cessation and use of inactivated polio vaccine (IPV).

MILESTONE 2: DETECTION AND IMMEDIATE NOTIFICATION OF CIRCULATING POLIOVIRUSES: INCORPORATE POLIO
SURVEILLANCE INTO INTERNATIONAL HEALTH REGULATIONS (2005) AND THE GLOBAL OUTBREAK AND
ALERT RESPONSE NETWORK.

STATUS: ACHIEVED.

MILESTONE 3: POLIO VACCINE STOCKPILES AND EMERGENCY RESPONSE: LICENSURE OF AT LEAST TWO mOPV
SUPPLIERS.

STATUS: ACHIEVED.

MILESTONE 4. LONG-TERM CONTAINMENT OF POLIOVIRUS STOCKS: FULLY ALIGN WITH SECURITY PROCESSES
FOR SIMILAR PATHOGENS.

STATUS. ACHIEVED.

Bio-risk management standard developed in consultation with those responsible for bio-containment of smallpox and experts in bio-safety and risk management.

IDENTIFICATION OF RISKS ASSOCIATED WITH OPYV
CESSATION

As our knowledge of VDPVs continues to evolve, a better understanding of the risks
they pose to polio eradication has become a priority of the Global Polio Eradication
Initiative. In terms of identifying and defining these risks, the focus is currently on:
modelling of VDPV risk associated with OPV cessation; further defining VDPV
prevalence among immuno-deficient persons (iVDPVs) in middle- and low income
countries; and analysing poliovirus isolates emanating from the global acute flaccid
paralysis (AFP) surveillance system and other sources.

GLOBAL POLIO ERADICATION INITIATIVE
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BWiVDPV STUDY SERIES

A known potential source of VDPVs are people suffering from primary immune
deficiencies (PIDs) who excrete vaccine-derived polioviruses (iVDPV). It has been
recognized that the risk of circulating VDPVs (cVDPVs) will eventually be reduced
over time once OPV is no longer in use; however the risk of iVDPVs is likely to
persist as long as there are persons excreting iVDPVs.

Thirty-two persons shedding iVDPVs have been reported to WHO since 1962. All
of the iVDPVs identified to date have been reported from upper- or middle-income
countries. Although most of the reported iVDPVs have spontaneously stopped
poliovirus excretion or died, at least four have reported excretion for more than five
years. Limited data are available on the prevalence and natural history of prolonged
or chronic poliovirus excretion among persons with PIDs in middle- and low-
income countries, and whether this population may serve as an important reservoir
of VDPVs in these countries is unknown. To address the knowledge gaps associated
with the incidence and behaviour of iVDPVs, as well as to increase local capacity for
the surveillance and monitoring of iVDPVs, the Global Polio Eradication Initiative
has begun planning a study series to generate information regarding the prevalence
of PIDs with long-term poliovirus excretion in low- and middle-income countries
currently using OPV.

B LABORATORY ANALYSIS OF VDPVs

During 2006, the laboratory network detected Vaccine Derived Polioviruses

(VDPVs) in a number of locations, including:

+ Locations with evidence of person-to-person spread: Nigeria (type 2 VDPVs
from 16 AFP cases in 4 different provinces), China (type 1 VDPV from 1 AFP
case and 8 community contacts in Gaunxi), Myanmar (type 1 AFP case and 7
contacts); Cambodia (type 3 VDPV from 1 AFP case following isolation of a
genetically related VDPV from an AFP case with onset in late 2005).

« VDPVs from AFP cases with follow up investigations pending: Syria (a single
type 2 case)

« VDPVs detected in sewage waters without paralyzed persons found during
follow up investigations: Czech Republic (10 type 1 VDPVs); Israel (2 type 2
VDPVs).

« VDPVs (type 2) in an immuno-deficient person from Tunisia, the case having
been detected in France.

REDUCTION OF RISKS ASSOCIATED WITH OPV CESSATION

Reducing the potential risks of OPV cessation involves the preparation for
containment of all polioviruses in a post-eradication world and the demonstration
of the scientific and logistic feasibility of producing inactivated vaccine based on
Sabin rather than wild poliovirus. Additional projects include the development of
products such as rapid diagnostics and antiviral compounds against polioviruses.
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M CONTAINMENT OF POLIOVIRUSES

In 2006, the plan for long-term containment of poliovirus was completed with the
development of the draft WHO Global Action Plan to minimize poliovirus facility
associated risk in the post-eradication/post-OPV era (GAP III). The development of
GAP 11l provides the Global Polio Eradication Initiative with along-term vision and
rational plan to ensure that polioviruses are not reintroduced to human populations
once circulation has been interrupted.

A key recommendation of GAP III is to reduce to fewer than 20 the number of
research or production facilities retaining polioviruses worldwide that serve essential
functions and meet defined primary and secondary safeguards against transmission.
GAP III outlines a two-pronged strategy of risk elimination and risk management
implemented in four phases, each linked to achievement of milestones in global polio
eradication. The first three phases of the plan focus on eliminating and managing
the risk of wild polioviruses in facilities after eradication is achieved.

In countries retaining wild poliovirus materials, primary and secondary safeguards
are described based on findings from risk assessment and risk consequence models.
Primary safeguards were developed in consultation with the WHO department
responsible for bio-containment of smallpox along with experts in biosafety and risk
management. The resulting Biorisk management standard (BSL 3/polio) for essential
poliovirus facilities in the post-eradication/post-OPV era establishes a new international
benchmark for managing the risk of an eradicated pathogen. This document outlines
goals to be achieved by each facility in 16 broad areas based on the principles of
a quality management system. It places the responsibility of risk management
squarely on the facility and its management and requires that appropriate controls
and systems for managing the risk be not only developed but demonstrated during
periodic national and international accreditation procedures.

Beyond these primary safeguards, secondary safeguards are necessary in order
to minimize the consequences in the unlikely event of a poliovirus release. These
include the location of essential poliovirus facilities in areas with high routine
national population coverage with IPV (more than 90%) and high quality closed
sewage systems with secondary or greater effluent treatment.

W SABIN IPV

A critical element of risk-reduction in the post-eradication era is the effort to
replace wild poliovirus in vaccines with Sabin virus, which is less neuro-virulent and
therefore safer. A vaccine manufacturer has been contracted to establish the feasibility
of inactivated vaccine production from Sabin strains. Once this “proof-of-principle”
is established through the production of what is known as a pharmaceutical batch,
the Global Polio Eradication Initiative will sponsor the clinical development of Sabin
IPV. In addition, work has begun to establish standards for Sabin IPV through the
United Kingdom’s National Institute for Biological Standardization and Control.
The goal of both these lines of work is a potent vaccine based on the least neuro-
virulent strain of virus, reducing the potential risks of manufacturing, handling

and taking vaccine.



MANAGEMENT OF RESIDUAL RISKS ASSOCIATED WITH
OPV CESSATION

While research and policy activities are focused on identifying and reducing the risks
associated with OPV cessation, the residual risk must be managed. The scientific
guidance for national immunization policies, the preparation for a vaccine stockpile
and the development of monovalent oral polio vaccine type 3 (mOPV3) are all
integral to both reduction and management of these risks. Ensuring long-term
surveillance of polioviruses must be planned for as well.

M PV INTRODUCTION AND FRACTIONAL DOSE STUDIES

Scientific research helps form national policy decisions on maintaining population
immunity in a post-eradication world: this is the goal of fractional IPV dose trials
in Cuba and Oman and an IPV project in a tropical country.

The various natural disasters in Indonesia and the importation and a large outbreak
of poliomyelitis led to substantial delays in the introduction of IPV in the province
of Yogyakarta. This project continues to be a high priority for the Global Polio
Eradication Initiative and will answer key scientific questions, including whether
IPV-induced immunity will prevent the emergence of VDPVs in a tropical setting,
which will potentially influence a future recommendation for an IPV-only schedule
for tropical developing countries. While environmental surveillance in the context
of this project is ongoing, a policy switch from OPV to IPV is expected in 2007.

Above and beyond the various scientific, programmatic and operational issues
affecting IPV use in the developing world, the cost of IPV vaccination is a
major decision factor (especially when weighted against limited resources and
the opportunity costs). For the past year, AMRO, EMRO and WHO HQ have
collaborated in promoting research to evaluate fractional doses of IPV administered
intra-dermally by needle-free devices. Such an approach could lead to substantial
cost-saving for an IPV schedule.

The implementation of a study series to compare the immunogenicity of fractional
doses of IPV administered by needle-free device versus full doses of IPV administered
by intramuscular injection began in September 2006, with an initial study set in
Cuba, while another set in Oman is expected to begin enrolment in early 2007. The
data generated by this study series are intended to facilitate the regulatory approval
of fractional doses of IPV.

M VACCINE STOCKPILE SOPs AND TENDER PROCESS

The Standard Operating Procedures for an mOPV stockpile were drafted and
presented to the ACPE in October 2006. This document sets forth the basis for
emergency response in the post-eradication world. Furthermore, it outlines the
triggering events for such an emergency response as well as a decision-making
mechanism in case mOPV has to be released in an emergency situation. This work
represents a major step forward for the Global Polio Eradication Initiative in terms
of tools and products to manage a post-eradication response to the re-introduction
or re-emergence of poliovirus.
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In 2006, mOPV1 was licensed by four different producers: GSK (in Indonesia,
Belgium and Nigeria), Panacea and Bio Farma (in Indonesia) and Sanofi Pasteur (in
Pakistan). GSK also licensed its mOPV3 in Belgium. Several more applications for
licensure of mOPV products are pending with national regulatory authorities.

Another significant achievement in the preparedness for emergency response in a
post-eradication world was the UNICEF Request for Commercial Indication (RCI).
In December 2006, UNICEF issued its RCI to four manufacturers - all of which
are WHO pre-qualified for trivalent OPV products - to provide them with basic
information on stockpile requirements for suppliers, such as presentation of the
vaccine, the number of doses per serotype, storage and security, etc.

Plans to finance the necessary preparations for a post-eradication world were aided
by the launching of the innovative financial issuer, the International Finance Facility
for Immunization. The Executive Committee of the GAVI Fund in September 2006
approved the use of US$ 191 million from this issue to help build the stockpile of OPV
for the post-eradication era.

M POLIO SURVEILLANCE UNDER THE INTERNATIONAL HEALTH REGULATIONS (2005)

With the global reduction and eventual interruption of wild poliovirus, and in
a post-eradication world, long-term surveillance for polioviruses takes on a new
role. Circulating wild polioviruses will become one of the four diseases specifically
mentioned in and “notifiable” under the International Health Regulations 2005
(THR 2005), which come into effect in June 2007. The evolving relationship between
IHR and vaccine-preventable disease control and polio eradication activities,
especially at regional and country level, is expected to increase in importance as the
Initiative approaches the global interruption of wild poliovirus circulation.

Event-based reporting for polio cases will need to be fully incorporated into existing
mechanisms for dealing with events of international public health importance, such
as the THR. Integration of polio into the IHR will further help to prevent, protect,
and control the international spread of the disease in the event of an outbreak. As
the IHR comes into force, countries will be assessing their capacity to identify, verify,
and control potential polio outbreaks.

B CURBING THE RISK OF INTERNATIONAL SPREAD OF POLIO

16

The poliovirus has repeatedly shown its
ability to travel great distances, causing
importations by land, sea or air travel.

To minimize the risk and consequences
of potential future importations,
countries are protecting themselves with
immunization measures.

Full vaccination of all travellers from any
polio-affected area may be necessary in
the near future. The Executive Board of
the World Health Assembly, convening

GLOBAL POLIQ ERADICATION INITIATIVE

in January 2007 in Geneva, Switzerland,
called for an appropriate standing
recommendation under the International
Health Regulations (2005), after their
entry into force in June 2007.

Individual countries are already enforcing
similar policies at national level. Saudi
Arabia, for example, requires all Hajj
travellers from Nigeria, India, Pakista and
Afghanistan to be immunized against
polio.

Pilgrims from Peshawar, Pakistan, are immunized prior to their departure.
Such polio immunization requirements may be instituted by other countries.
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3.4 MAINSTREAMING OF THE GLOBAL POLIO ERADICATIONINITIATIVE

Mainstreaming of the Global Polio Eradication Initiative is one of the key strategic objectives. It includes integration of the long-
term functions of polio eradication into national and international mechanisms for managing other pathogens and the transition
of the polio infrastructure to other programmes such as immunization and outbreak response.

— MILESTONES 2006 bl s e i Al A s e e N S T R S

MILESTONE 1: 75% OF JOINT GAVI/POLIO PRIORITY COUNTRIES IMPLEMENTING INTEGRATED PLANS.

STATUS: ACHIEVED — 43/52 (83%) joint GAVI Alliance/Polio priority countries have drafted or finalized comprehensive multi-year plans.

MILESTONE 2: 100% OF COUNTRIES WITH INTEGRATED OR EXPANDED AFP REPORTING, AS APPROPRIATE (ESPECIALLY
FOR MEASLES AND NEONATAL TETANUS):

STATUS: PARTIALLY ACHIEVED,
- 118/180 (66%) countries with AFP case-based reporting also have measles case-based reporting;
« 180/193 countries have AFP case-hased reporting systems.

MILESTONE 3: 75% OF COUNTRIES WILL HAVE GAVI-SUPPORTED 1CC AND IF APPROPRIATE, TAG.

STATUS: ACHIEVED — 43/52 (83%) of joint GAVI Alliance/Polio priority countries have GAVI Alliance-supported Interagency Coordinating
Committees (ICCs) which work on broader issues as demonstrated by their development, approval, dissemination and implementation of
comprehensive multi-year plans. Joint GAVI Alliance/Polio priority countries are defined as all GAVI Alliance-eligible countries in polio endemic
regions (i.e. AFRO, EMRO, SEARO).

MILESTONE 4: 75% OF POLIO-FUNDED ‘HUMAN RESOURCES’ FORMALLY CONTRIBUTING TO MULTI-DISEASE
PROGRAWVIVIES.

STATUS: ACHIEVED.

100% of polio-funded staff contributes formally to multi-disease programmes.

MILESTONE 5: 100% OF COUNTRIES WITH POLIO OPERATIONS ARE FULLY INTEGRATED WITH THOSE FOR
MEASLES.

STATUS! ACHIEVED.

85% of the institutions performing polio laboratory surveillance are also involved in national measles laboratory surveillance.
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INTEGRATION OF LONG-TERM FUNCTIONS

Once wild poliovirus transmission is interrupted, all other poliovirus must be
contained, surveillance for them sustained and a stockpile of vaccine maintained.
These long-term functions of polio eradication will be integrated with existing
mechanisms to help countries prepare for, monitor and respond to public health
emergencies and outbreaks.

The International Health Regulations 2005 (IHR - which come into force in June
2007) call on signatories to develop, strengthen and maintain surveillance and
response capacities for public health emergencies which may have an international
impact. Polio eradication functions which are being incorporated into existing
mechanisms to help countries comply with this instrument of international law
include: surveillance - in the form of the AFP surveillance and laboratory network;
vaccine stockpile and response functions to help deal with disease outbreaks; and
laboratory containment functions such as those necessary for smallpox.

INTEGRATION OF CAPACITY AND EXPERIENCE

The global polio infrastructure encompasses its human resources, standards and
operational guidelines governing polio eradication activities and the physical assets
of the programme such as cars, computers and laboratory equipment. These have
each over the years become an integral component of national and regional health
systems. An indicator in WHO'’s Medium Term Strategic Plan 2008-2013 is the
number of countries in which the polio surveillance infrastructure contributes to
national core capacity building for IHR.

Countries with implementation of ‘RED’ activities in 2002—2006

-
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Some 3,300 AFP surveillance and response staff operate in 54 countries, along with
thousands more polio communication and social mobilization workers. A survey
of 1,500 Global Polio Eradication Initiative-funded staff indicated that 85% give
an average of half their time to work that is related to immunization, surveillance
and outbreak response for other diseases — constituting the single largest source
of such technical assistance to low-income countries. Polio staff helped to support
measles mortality reduction activities that have averted 2.3 million deaths between
1999 and 2005', bringing the world closer to Millennium Development Goal 4; the
human and physical infrastructure of polio eradication is fully involved in routine
immunization coverage, the introduction of new and under-used vaccines, the
distribution of insecticide-treated bed nets against malaria and the response to health
emergencies following earthquakes and other disasters. The “Reach Every District”
(RED) strategy that aims to improve access to routine immunization is built on the
polio model and is operational in 53 countries. The global polio laboratory network
serves to identify and track other diseases, including measles and yellow fever.

As AFP surveillance officers are highly trained and on the ground, they are often
the first to respond to haemorrhagic fever outbreaks like Marburg and Ebola, avian
influenza, cholera and other serious infectious disease outbreaks for which the
WHO's Global Outbreak Alert and Response Network (GOARN) was set up. As the
Global Polio Eradication Initiative moves towards interruption of wild poliovirus,
GOARN is expected to assume a greater role in polio surveillance.

"Wolfson LJ, Strebel P, Gacic-Dobo M, Hoekstra €, McFarland JW, Hersh B, for the Measles Initiative. Has the 2005 measles mortality
reduction goal been achieved? A natural history modelling study. Lancet 2007; 369: 191-200.
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FINANCING

The international community has over the past 19 years invested US$ 5.3 billion in polio eradication, US$ 695 million of this in

2006, a year in which the international donor community continued to make strong promises of financial support. In a statement
to the 59th World Health Assembly in May 2006, EU member states re-affirmed their “full support” for polio eradication. G8
leaders, meeting in July 2006 at the G8 Summit in St Petersburg, pledged to continue support to polio eradication, following their

2005 commitment at Gleneagles to “continue or increase” their contributions to consign polio to the history books.

A broad public-private partnership that includes 44 donors of more than US$ 1 million and 27 donors of more than US$ 5 million,

the Global Polio Eradication Initiative is, at the end of 2006, in its most precarious financial position ever. Unless additional funds

are contributed quickly, the global programme will start to run out of money by mid-2007 and activities will have to be curtailed,
putting at risk the 19-year eradication effort. The 2007-2008 global funding gap as of May 2007 stands at US$ 540 million.

GLOBAL POLIO ERADICATION INITIATIVE

In 2006, governments of polio-affected countries,
including Bangladesh, India, Indonesia, Namibia, Nigeria
and Pakistan provided domestic funding at unprecedented
levels.

The international donor community is urged to translate
its public statements of support into funding for countries
to finish the job. The humanitarian and economic case
for finishing eradication is sound. A new study from
Harvard University demonstrates that over a 20 year
period, controlling polio at high levels would cost more, in
human suffering and dollars, than finishing eradication.

The world has an opportunity to come together to finish
polio eradication once and for all and give a perpetual
gift to children across the world. The alternative is
unacceptable: hundreds of thousands of children would
again be paralysed by this disease over the coming
years, and billions of dollars would be spent on outbreak
response activities, rehabilitation/treatment costs and
associated loss of economic productivity. The international
community has very few opportunities to do something
that is unquestionably good for every child and every
country in the world. We owe it to all future generations
to succeed.
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MW AUSTRIA

Austria continued its support to polio
eradication by committing US$ 710,000
in 2006 for Ethiopias polio eradication
efforts, bringing its total contributions
to US$ 1.67 million.

W AUSTRALIA

In 2006 Australia provided US$ 804,000
- vaccine funding for polio outbreak
response in Nepal, as well as
global funding - bringing its total
contributions to US$ 16.3 million.

W BILL AND MELINDA GATES
FOUNDATION

The Bill and Melinda Gates Foundation
provided US$ 39.8 million for Nigeria
and surrounding countries, with the
objective of minimizing spread of
poliovirus along the Hajj pilgrimage
route. This latest funding brings the
Foundation’s total commitments to
US$ 149.80 million.

M CANADA

Taking steps towards fulfilling its G8
promise to “continue or increase” polio
funding for 2006-08, Canada in 2006
provided US$ 39 million in global
funding, and earmarked an additional
US$ 4 million for 2006-07 activities in
Afghanistan. These latest contributions
bring Canada’s total commitments to
US$ 181 million.

M US CENTERS FOR DISEASE
CONTROL AND PREVENTION
(cpq)

In addition to its role as a core technical
spearheading partner, CDC provided
funding for OPV, operational costs and
programme support to UNICEF and
WHO. It also continued to support the
Investment Partnership for Polio, which
sees CDC providing funding to allow
countries to buy down to zero World
Bank loans for OPV; in effect turning the
loans into grants. US Congress in its fiscal
year 2006 allocated US$ 101.25 million
to CDC for polio eradication. CDC

continued to support the international
assignment of epidemiologists,
virologists and technical officers to assist
WHO, UNICEF and polio-endemic
countries in implementing polio
eradication activities.

B CENTRAL EMERGENCY
RESPONSE FUND (CERF)

The CERF provided US$ 830,000 to
help Somalia and the Democratic
Republic of the Congo respond to polio
outbreaks.

B DENMARK

Denmark contributed US$ 500,000
in 2006 to support Niger’s polio
eradication programme.

B EUROPEAN COMMISSION (EC)
The EC in 2006 continued its support
to the polio eradication efforts of
14 African countries and provided
US$ 7 million in new funding for
Niger. The European Community
Humanitarian Office (ECHO)
supported the Democratic Republic
of the Congo’s (DRC’s) polio outbreak
response with US$ 480,000.

W FRANCE

France, which joined the Global Polio
Eradication Initiative in 2004, provided
US$ 12.6 million in global funding in
2006, as it paid its final instalment on
its three-year, US$ 36 million pledge.
It also provided technical staff to
assist Chad and Niger in their polio
eradication programmes.

M GLOBAL ALLIANCE FOR
VACCINES AND IMMUNIZATION
ALLIANCE (GAVI ALLIANCE) AND
THE INTERNATIONAL FINANCE
FACILITY FOR IMMUNIZATION
(IFFIm)

The Executive Committee of the GAVI
Fund at its September 2006 meeting
approved US$ 191.28 million for the
creation, procurement and evaluation
of a polio vaccine stockpile as an

investment case under the International
Finance Facility for Immunisation
(IFFIm). This investment will provide
the up-front financing needed to
establish a mOPYV stockpile that GAVI]
Alliance-eligible countries can access
(as needed) in the post-eradication
era.

W GERMANY

Germany committed an additional
US$ 37.2 million in multi-year
OPV funding for India’s polio
eradication effort and signed a new
US$ 1.3 million global agreement for
2007-08. These latest contributions
bring Germany’s total contributions to
US$ 142 million.

M ICELAND

Iceland followed its first-ever
contribution to global polio eradication
activities in 2005 with a second
contribution of US$ 50,000 in 2006.

M [RELAND

Ireland signed a 2006-08 global pledge
of US$ 10.4 million, double its 2003-05
contribution to polio eradication, and
bringing its total polio funding to
US$ 16.6 million.

M JAPAN

Japan provided US$ 13.4 million for
OPV for SIAs in priority countries.
Eighty per cent of this funding was
earmarked for Pakistan, India, Ethiopia
and Nigeria. Japan's 2006 contributions
bring its total polio commitments to
US$ 312 million.

M LUXEMBOURG

Luxembourg pledged US$ 2.76 million
for 2006-08, bringing its total polio
contributions to US$ 9.08 million.
Luxembourg is the highest per capita
government donor to the Global Polio
Eradication Initiative, having provided
US$ 19.14 for every man, woman and
child in Luxembourg.
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M MONACO

Monaco continued its support for polio
eradication by providing US$ 78,000
for polio eradication activities in
Niger.

B NETHERLANDS

The Netherlands Ministry of Health
committed US$ 210,000 to support
polio work at the Dutch National
Institute of Public Health.

W NEW ZEALAND

New Zealand contributed US$ 300,000
for global polio eradication efforts
through their partnership with local
Rotary clubs in the country.

W NORWAY

Norway signed a two-year pledge to
provide US$ 15.2 million in global
funding for 2006-07, bringing its total
polio contribution to US$ 50 million.

B TRIBUTE TO KOFI ANNAN

The former United Nations Secretary-General Kofi Annan played a critical
leadership role in the strong progress made in global polio eradication efforts over
the past 10 years. When he assumed his office in 1997, polio was endemic in most
of Africa, South-East Asia and the Eastern Mediterranean; even Europe had not
been certified polio-free. By the end of his tenure in 2006, only four countries in
the world reported indigenous wild poliovirus transmission, and only one of these

- Nigeria — is in Africa.

The former Secretary-General personally raised the polio eradication in bilateral
meetings with Heads of State of key polio-affected and donor countries and
reqularly induded the subject in his speeches at major events. In 2006, Mr. Annan
took some extraordinary actions to advocate with leaders of polio-endemic
countries, writing to the Heads of State to express his concern and that of the
international community at the increase in the number of reported polio cases. His
message of alarm caught the attention of the Heads of State and helped mobilize
efforts to improve the quality of polio immunization activities.

Noting that the program faced a critical funding gap for implementing activities

in 2006, the Secretary-General also took the initiative to write to the Kings and
Heads of Government of the Gulf Cooperation Council member states requesting
that they partner in this global effort and provide financial resources. Contributions
and pledges are now being received in response to his request. Mr. Annan also
contacted the leaders of a number of G8 countries, urging them to fulfil their

funding commitments for polio eradication.

GLOBAL POLIO ERADICATION INITIATIVE

M SULTANATE OF OMAN

The Sultanate of Oman continued its
support for global polio eradication
efforts by contributing US$ 100,000 in
2006, bringing its total contribution to
US$ 200,000.

W ROTARY INTERNATIONAL
Rotary International, a spearheading
partner of the Global Polio
Eradication Initiative, is the largest
private sector donor to the Global
Polio Eradication Initiative, and the
second-largest contributor, after the
Government of the United States. In
2006, Rotary International contributed
US$ 22.6 million to support polio
eradication efforts in priority countries,
bringing its total contributions to more
than US$ 616 million.

W RUSSIAN FEDERATION

The Russian Federation, during its
Presidency of the G8 in 2006, kept
polio eradication on the G8 agenda
during the Summit at St Petersburg
and pledged US$ 10 million in global
funding for 2006-08, a 25% increase
over its 2003-05 funding.

B SPAIN

In 2006, Spain, through its Agencia
Espaitola de Cooperacion Internacional,
continued its strong support by
providing US$ 1.25 million for global
polio eradication activities, including
funding to maintain and improve
certification standard surveillance in
Cape Verde, Guinea Bissau, Angola

and Namibia.
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W UNITED NATIONS
CHILDREN'S FUND (UNICEF)
In 2006, spearheading partner UNICEF
provided funding for polio eradication
activities through several channels:
Regular Resources: UNICEF allocated
regular resources of US$ 12 million
for polio activities in Afghanistan,
Pakistan, India, Nigeria, Angola,
Namibia and Sudan.

National Committees: UNICEF
National Committees in Switzerland,
Iceland, Australia, Canada and the UK
together contributed US$ 954,000 for
polio eradication activities in priority
countries.

UNICEF Country Offices: UNICEF
offices in Angola, Bangladesh,
DRC, India and Namibia locally
reprogrammed US$ 1.7 million
in funding for polio eradication
activities.

B UNITED KINGDOM'S
DEPARTMENT FOR
INTERNATIONAL

DEVELOPMENT (DFID)

DFID’s US$ 53.65 million in global
and country-specific funding in 2006
brought its total polio contributions
to more than US$ 600 million. DFID

complemented its flexible global
funding with support for Pakistan,
India, Somalia, Indonesia and
Myanmar, as it continued to take action
on the pledge of G8 leaders at the 2005
G8 Summit at Gleneagles to “continue
or increase” funding for 2006-08.

B UNITED NATIONS
FOUNDATION (UNF)

In 2006, the UNF provided
US$ 3.34 million for surveillance in
WHO’s AFRO and EMRO regions, for
OPV for Myanmar and operations costs
for Nigeria, while also continuing its
support to the Global Polio Eradication
Initiative’s resource mobilization
efforts.

W USAID

US Congress in its fiscal year 2006
allocated US$ 32 million through
USAID to support global polio
eradication efforts. In addition, USAID’s
Office of US Foreign Disaster Assistance
(OFDA) provided US$ 200,000 for polio
eradication activities in south/central
Somalia. USAID’s total contributions
to polio eradication are more than
US$ 322 million.

M WORLD BANK

The World Bank provided a
US$ 6 million grant to Afghanistan
for the purchase of OPV in 2006-07.
Nigeria and Pakistan continued to
benefit from the World Bank Investment
Partnership for Polio, which sees the
Bill and Melinda Gates Foundation,
Rotary International, CDC and UNF
providing funding to allow countries
to buy down to zero World Bank loans
for OPV, in effect turning the loans
into grants. This innovative financing
mechanism has since 2003 facilitated
the purchase of US$ 165.5 million of
OPV in Nigeria and Pakistan.
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GLOSSARY OF TERMS

ACPE Advisory Committee on Poliomyelitis Eradication

AFP Acute flaccid paralysis

AFRO WHO Regional Office for Africa

AMRO WHO Regional Office for the Americas

nc US Centers for Disease Control and Prevention
cVDPV Circulating vaccine-derived poliovirus

DFID Department for International Development

EC European Commission

EMRO WHO Regional Office for the Eastern Mediterranean
EURO WHO Regional Office for Europe

EPI Expanded Programme on Immunization

GAP I WHO Global Action Plan to minimize poliovirus facility associated risk in the post-eradication/post-OPV era
GAVI Alliance Global Alliance for Vaccines and Immunization

Gcc Global Commission for the Certification of the Eradication of Poliomyelitis
IcC Interagency Coordinating Committee

IFFim International Financing Facility for Immunization
IPV Inactivated polio vaccine

ITN Insecticide treated net

mOPV Monovalent oral polio vaccine

NCC National Certification Committee

NID National Immunization Days

0I1C Organization of the Islamic Conference

0PV Oral polio vaccine

RCC Regional Certification Commission

RED Reaching Every District

SEARO WHO Regional Office for South-East Asia

SIA Supplementary immunization activity

SNID Sub-national Immunization Days

tOPV Trivalent oral polio vaccine

UN United Nations

UNF United Nations Foundation

UNICEF United Nations Children’s Fund

USAID United States Agency for International Development
VAPP Vaccine-associated paralytic polio

VDPV Vaccine-derived poliovirus

WHA World Health Assembly

WHO World Health Organization

WPRO WHO Regional Office for the Western Pacific
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The World Health Organization

The Case for Completing Polio Eradication

'As an international community, we have few opportunities to do something that is
unquestionably good for every country and every child, in perpetuity.'

Dr Margaret Chan
Director-General
World Health Organization

The Issue

Without an urgent infusion of international funds, the opportunity to complete polio
eradication could be lost forever ...

By July 2007 the Global Polio Eradication Initiative (GPEI) will have a negative cash
flow, which if not addressed will require an immediate reduction in planned polio
eradication activities in the remaining infected countries'. Even a temporary cutback
would result in the reinfection of polio-free areas, delays in outbreak response, a surge
in polio-paralyzed children and an increase in overall costs. Insufficient funds at this
late stage imperil the entire 20-year eradication effort, as well as related gains in
routine childhood immunization, global communicable disease control, preparedness
and response, and other child survival and international health activities.

The following 'case statement’ was developed following an 'Urgent Stakeholder
Consultation on Polio Eradication’ convened by the Director-General of the World
Health Organization (WHQ) on 28 February 2007 at the WHO Headquarters in
Geneva, Switzerland. The list of participants, agenda, presentations and other related
materials from the Consultation are available at www polioeradication.org.

' At 10 May 2007, 4 countries had yet to stop indigenous poliovirus (i.e. 'endemic' countries:
Afghanistan, India, Nigeria, Pakistan); 6 of the 26 countries reinfected since 2003 by virus that
originated in an endemic country had not yet stopped transmission again (i.e. Angola, Bangladesh,
Democratic Republic of the Congo, Ethiopia, Myanmar, Somalia); 4 additional countries that border
'endemic' areas continue to suffer sporadic importations (i.e. Cameroun, Chad, Nepal, Niger).



The Context

In 1988, over 350 000 children were being paralyzed by polio every year ...

Despite the availability of an effective, cheap, oral polio vaccine (OPV) for more than
25 years, over 350 000 children in at least 125 countries were still being permanently
paralyzed by wild polioviruses2 each year when the Global Polio Eradication Initiative
(GPEI) was launched in 1988.

By 1999, the GPEI had reduced annual polio cases by 99% and proven the feasibility
of eradication...

The technical feasibility of eradicating wild-type poliovirus was confirmed in October
1999 when the last case of paralytic polio due to wild poliovirus type 2 (1 of 3 types)
was detected anywhere in the world. By 2002, the feasibility of eradication was
reaffirmed by certification of eradication of all 3 wild poliovirus types in 3 of the 6
WHO Regions.

In 2003, limited cutbacks in eradication activities led to a huge resurgence of polio...

In mid-2003 two northern Nigeria states that were heavily infected with polio
unexpectedly suspended OPV use (stating it might be 'contaminated'), leading to a
national epidemic®. This occurred shortly after the GPEI shifted tactics, in part due to
Jimited financing, stopping campaigns in most polio-free areas of Africa, Asia and the
Middle East to focus resources on endemic countries. Since 2003, 20 polio-free
countries in these areas have suffered new outbreaks following importations of a
poliovirus from Nigeria while virus originating in India re-infected another 6
countries. In total, thousands of children in polio-free areas were paralyzed, requiring
the additional expenditure of over US$ 450 million for emergency response activities.

In 2006, 4 countries still had indigenous poliovirus, prompting some to propose that
eradication be abandoned...

Citing the high costs of completing polio eradication relative to the low number of
remaining cases, and suggesting the last 4 endemic countries and some re-infected
countries could not fully implement the strategies, some public health officials
proposed the eradication goal be abandoned for one of 'effective control'. This
proposal was made amid increasing international awareness and discussion of other
risks, such as the fatigue of health workers and volunteers after years of campaigns,
historical gaps in surveillance quality and competing development priorities.

21Wild' denotes naturally occurring polioviruses which circulate(d) among humans. 'Sabin-strain’
denotes the attenuated polioviruses that are used to make oral poliovirus vaccine (OPV).

3 Centers for Disease Control and Prevention. Resurgence of wild poliovirus type 1 transmission and
consequences of importation into 21 previously polio-free countries, 2002-2005. Morbidity and
Mortality Weekly Report 2006; 55: 145-50.



The Case for Completing Polio Eradication

A new study shows switching to polio 'control' would actually cost more than
completing eradication...

Advocates of 'effective control' (which they define as maintaining <500 polio
cases/year indefinitely) predicted this could be achieved at lower costs than
completing eradication®. However, an independent analysis found that "effective
control' would actually result in a much higher burden of disease and at costs that
would exceed, by billions of dollars over a 20-year period, those of completing
eradication’.

New analyses confirm that returning to routine immunization alone for polio control
would result in over 200 000 children again paralyzed by polio each year ...

The international spread of polio from Nigeria in 2003 showed that the number of
cases could increase very rapidly if eradication were not completed New
mathematical models found that regardless of the control strategy, in low-income
countries alone a switch to 'control‘ would result in up to 4 million polio-paralyzed
children over the next 20 years®. This increase in polio would disproportionately
affect poor populations, with the vast majority of cases occurring in countries with a
GDP of < US$ 1000/year.

New tools greatly enhance the impact of the eradication strategies® ...

A recent study confirms that new polio vaccines (‘monovalent OPVs' or 'mOPVs'),
developed by an extraordinary pubhc pnvate partnership in 2005-6, substantially
enhance the impact of polio campalgns Dose for dose, these vaccines more than
double a child's protection against the specific type of polio present in a country, as
compared with the traditional trivalent OPV. GPEI is also assessing the potential role
of inactivated polio vaccine (IPV) in case polio is found to persist in an area with very
high mOPV coverage.

New measures are reducing the risk and consequences of new outbreaks in polio-free
areas...

Since the World Health Assembly in 2006 endorsed faster, larger and more sustained
polio outbreak responses, only 6% of new cases have been due to importations,
compared with 52% in 2005. The speed of outbreak response activities has been

4 Arita 1. Public health. Ts polio eradication realistic? Science 2006; 312(5775): 852-4.

> Thompson KM, Tebbens RJ. Eradication versus control for poliomyelitis: an economic
analysis. Lancet. 2007; 369(9570): 1363-71.

% GPEI's 4-pronged strategy (routine immunization, National Polio Immunization Days (NIDs), acute
flaccid paralysis (AFP) surveillance, and 'mop-ups') used trivalent oral poliovirus vaccine (tOPV).

7 Grassly NC. Protective efficacy of a monovalent oral type 1 poliovirus vaccine: a case-control study.
Lancet. 2007; 369(9570): 1356-62.



further enhanced by new laboratory methods introduced in late 2006 to reduce by
50% the time needed to confirm polio infections and, since 2005, a doubling of
surveillance sensitivity performance targets in all high-risk countries.

New tactics are tailored to address the specific challenges in the last 4 endemic
countries...

By late 2006, 'Tmmunization Plus Days' (IPDs) in Nigeria were combining mOPV
with other interventions, substantially increasing routine immunization coverage,
community acceptance and political support. In India, a new accelerated mOPV
campaign schedule is boosting young child immunity more rapidly than in 2006. In
Pakistan and Afghanistan, a new, multi-pronged approach includes cross-border
synchronization of campaigns, tracking of nomad populations and negotiating access
with local leaders and military forces. In all 4 countries, religious and traditional
leaders have substantially increased their role to better engage local communities.

In the last 4 endemic countries, the Head of Government is now directly engaged in
completing eradication ...

On 28 February 2007, the Heads of Government of Afghanistan, India, Nigeria and
Pakistan sent personal envoys to lead their delegations to the Director-General's
Urgent Stakeholder Consultation on Polio Eradication at WHO, Geneva. This level
of government can marshal cross-ministerial, cross-sectoral support for new tactics to
reach every child in each infected area. In 2 of the 4 countries the impact of this
support is already evident in new pledges totalling US$ 311 million in domestic
financing for polio activities.

Completing eradication will benefit the Millennium Development Goals (MDGs)...

The investment in GPEI pays major dividends beyond preventing 5 million polio
cases to date. Over 85% of the fulltime GPEI staff (approximately 3 400 people at 1
May 2007) work on other disease control activities for an average of 50% of their
time. This GPEI investment has helped avert 1.25 million deaths through Vitamin A
supplementation and 2.3 million deaths through measles mortality reduction
activities®: boost routine immunization and introduce new vaccines in GAVlI-eligible
countries; respond to international health emergencies such as SARS and Avian
Influenza’; and facilitate a rapid response to humanitarian crises such as the South
Asia Tsunami in 2004 and the Pakistan earthquake in 2005. Further investing in
eradication will facilitate the continued integration of the GPEI's infrastructure and
operations with other activities, and prevent the harmful consequences of an
inadvertent collapse in GPEI support.

8 Wolfson LJ. Measles Initiative. Has the 2005 measles mortality reduction goal been achieved? A
natural history modelling study. Lancet 2007; 369(9557): 191-200.

® Heymann DL, Aylward RB. Poliomyelitis eradication and pandemic influenza. Lancet 2006;
367(9521): 1462-4.



Immediate Actions to Intensify Polio Eradication Efforts (within 6 months)

Exploiting the new tools, tactics and commitments to accelerate polio eradication
during 2007-8 requires immediate action by all GPEI stakeholders. For endemic
countries, the priority is to increase the number of children vaccinated with the new
mOPVs in each polio-infected district during each campaign. At the international
level, the focus is on ensuring the GPEI has the financing and political support needed
to implement polio campaigns and surveillance of the highest possible quality.

National activities (polio-endemic countries)

1. Polio as a National Priority: a government mechanism will be established at
national and state/province levels to coordinate cross-ministerial and cross-
sectoral inputs regularly (at least every 2 months) and report to the head of
government. 'Polio officers' will implement the decisions of these bodies, with
overall responsibility for performance in their area.

2. Social Mobilization & Communications. a national-international review will
develop a comprehensive plan of action to engage communities in infected
districts, optimize mass media use, increase the role of local influencers and
proactively deal with rumours. Standard indicators will be analyzed during each
campaign, with a revision of the plan if appropriate.

3. Campaign Quality & Monitoring: to reach >95% of children in infected districts,
microplans will be redone to international standards with all areas mapped and
assigned to vaccinators acceptable to the community; local organizations and
NGOs will be engaged, especially religious and women's groups. Independent
teams will monitor campaigns in high-risk areas'’ and report to the national polio
technical advisory body. In infected districts, areas achieving <90% coverage will
be revisited and revaccinated.

4. Routine Immunization: coverage targets will be established for polio-infected
districts and, with key process indicators'', included in data reviewed during each
meeting of national technical advisory body.

5. Research & Introduction of New Tools: research to guide activities (e.g.
serosurveys, IPV studies, pilots of new interventions) will be identified by
technical advisory bodies and addressed within 6 months. New tools will be
rapidly introduced (e.g. by licensing at least 2 of each mOPV1 and mOPV3).

6. Domestic Financing: 3-year eradication budgets will be established or updated,
domestic financing will be finalized, and a high-level national Interagency
Coordinating Committee (ICC) meeting will be convened 2 times per year with
development partners and the Ministry of Finance to discuss or clarify domestic
financing.

' Highest risk areas for missing children during polio campaigns, as identified by a high burden of
disease, a high proportion of 'never vaccinated children', historically poor campaign performance, etc.

"' Key process indicators may include the proportion of routine immunization positions that are vacant,
routine immunization sessions conducted and vaccine stockouts.



International activities (donors and partner agencies)

L.

International Financing: development partners will include the ‘Case for
Completing Polio Eradication' in G8 meetings, meetings of the OECD-DAC, the
World Bank Development Committee, the Organization of Islamic Conference
(OIC) and Boards of the Global Alliance for Vaccines and Immunization (GAVI).

International Advocacy: the Director-General of WHO will travel to each of the 4
endemic countries to discuss the intensified eradication effort with the Head of
Government. The 'Case for Completing Polio Eradication' will also be brought to
the attention of the political leaders and organizations that support the GPEI,
through the summits of the G8, the Organization of Islamic Conference (OIC), the
African Union, the South Asian Association for Regional Cooperation (SAARC)
and the Commonwealth.

Enhancing the Safety of Polio Workers & Volunteers: WHO, UNICEF and
relevant international stakeholders will assist national efforts to advocate for Days
of Tranquillity and/or other mechanisms to ensure the safe passage of vaccinators
to reach all children in insecure areas and areas of active conflict.

International Coordination of Campaigns: WHO and UNICEF will assist
countries to synchronize campaigns where this is needed to optimize coverage of
moving populations (e.g. Afghanistan/Pakistan, India/Nepal, Nigeria/Niger).

Limiting International Spread of Polio: WHO and UNICEF will assist reinfected
countries to implement rapid responses to polio outbreaks. WHO will also assist
in updating national immunization policy to reduce the risk of polio importations.



Milestones for an Intensified Polio Eradication Effort

Progress towards the following milestones will demonstrate whether the 'immediate
actions for an intensified eradication effort' are being implemented and achieving the
expected impact on stopping polio transmission in endemic and reinfected countries.

1. Endemic Countries: Reduction in Polio-Infected Districts

« by end-2007 there should be a 50% reduction in the number of polio-infected
districts relative to 2006.

. by end-2008 polio transmission should be interrupted or there should be at
least a further 50% reduction in the number of infected districts relative to
2007.

2. Endemic Countries: Increase in Protection Against Polio in Infected Districts'*

« by end-2007 the level of immunity against polio among children aged 6-35
months in infected districts should be at least at the level in polio-free districts.

« by end-2008 the level of polio immunity among children aged 6-35 months in
infected districts should have been at least as high as in polio-free districts, for
at least 12 months.

3. Reinfected Countries: Rapid Cessation of New Polio Outbreaks

« by end-2007, countries reinfected in 2006 will have implemented appropriate
response activities” and interrupted transmission of the imported poliovirus.

« by end-2008, any country reinfected in 2007 will have implemented response
activities and interrupted transmission of the imported poliovirus.
4. International Stakeholders: Closure of the Financing Gap'*

« by mid-2007 sufficient funding will have been pledged to finance all
eradication activities planned through end-2007.

« by end-2007 sufficient funding will have been pledged to finance all
eradication activities planned through end-2008.

"2 Measured by the vaccination status of non-polio acute flaccid paralysis (AFP) cases aged 6-35
months and, if appropriate, adjusted for differences in vaccine efficacy compared with polio-free areas.

" World Health Assembly Resolution WHAS9.1.

" As outlined in the relevant edition of the Financial Resource Requirements of the Global Polio
Eradication Initiative (FRRs) at www.polioeradication.org.




Monitoring the Intensified Polio Eradication Effort

Stakeholders can monitor progress towards the milestones and activities of the
intensified eradication effort on the GPEI website www.polioeradication.org, and in
GPEI publications (e.g. PolioNews and the GPEI Annual Report).

In each endemic country, activities will be monitored and guided every 4-6 months by
the polio technical advisory body (the Expert Review Committee (ERC) in Nigeria;
the Technical Advisory Group (TAG) in Afghanistan and Pakistan; and the India
Expert Advisory Group (IEAG)). At the international level, activities will be
monitored by the Advisory Committee on Polio Eradication (ACPE) every 6 months
(with a face-to-face meeting every 12 months) and by regional advisory committees
each year.

The findings of the technical advisory bodies will be posted on the GPEI website
within 10 days of each meeting and will be reflected in the annual reports of the
Secretariat to the World Health Assembly. Follow-up stakeholder consultations will
be convened every 12 months.



A Call to Action to Finance an Intensified Eradication Effort, 2007-8

Implementing the 'immediate actions' to intensify the GPEI requires a rapid injection
of multi-year flexible funding, without which the opportunity to eradicate polio will
be lost. As of 10 May 2007, the GPEI had a funding gap of US$ 540 million for
2007-8. Activities and staff will have to be cut back as early as July 2007 if US$ 100
million of the funding gap is not secured by that time. A further US$ 100 million of
the funding gap requirement is needed by November 2007.

Summary of external financing required by major category of expenditure, 2007-8
(USS$ millions)"”

Major Expenditures 2007 2008 2007-2008
Oral polio vaccine $ 227.98 $ 176.09 $ 404.07
Campaign operations $ 230.69 $ 163.81 $ 394.50
Outbreak response/ mOPV evaluation | $ 50.00 $ 35.00 $ 85.00
Surveillance $ 61.09 $ 59.47 $ 120.56
Laboratory $ 8.37 $ 8.45 $ 16.82
Technical assistance $ 87.90 $ 83.35 $ 171.25
Certification and containment $ 12.00 $ 12.00 $ 24.00
Products for the post-eradication era $ 5.00 $ 5.00 $ 10.00
Vaccine for post-eradication stockpile $ 12.70 $ 31.60 $ 44.30
Subtotal $ 695.72 $ 57477 $ 1,270.50
Contributions $  493.80 $ 237.73 $ 731.53
Funding gap $ 20192 $ 337.04 $ 538.97
Budget notes:

. conducting additional campaigns to raise immunity in polio-free countries at
moderate risk of importations would cost an additional US$ 110 million per year.

. a 12-month delay in completing eradication in the Pakistan/Afghanistan reservoirs,
Nigeria or India would increase costs by a minimum of US$ 45 million, US$ 80
million and US$ 140 million, respectively.

. after interrupting wild poliovirus transmission globally, US$ 661 million will be
required over the next 3 years for certification and post-eradication preparedness.

15 Details can be found in the Financial Resource Requirements of the Global Polio Eradication
Initiative (FRRS) at www.polioeradication.org .
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Wild Poliovirus*, 09 Nov 2006 to 08 Ma

¢ Wild virus type 1
®  Wild virus type 3
¢ Wild virus type 1 & 3

[ Endemic countries
[ ] Case or outbreak following importation (0 - 6 months)

The boundaries and names shown and t
*Excludes viruses detected from environmental the expression of any opinion whatsoeve
surveillance and vaccine derived polio viruses. $2$$§2§ &: ';3;'1 I‘-‘;f‘;ﬁ g; Iat;“;rg‘;;:zg
represent approximate border lines for w

Data in WHO HQ as of 08 May 2007 © WHO 2007. Al rights reserved



Wild Poliovirus 2000 - 2007

Wild virus confirmed cases Wild viru
Total 01Jan-08 May'| pyvance [Date of most|Date of most Datroa::most ‘
3

Country or territory 2000 IZOM IZOOZ IZOOSIZOMI?UDS]NOS 2006 l 2007 | notice |recenttype3|recenttypel canbined aana | 2092 zoos|2c
Afghanistan 27 11 10 8 4 9 31 6 1 17-0Oct-06 10-Apr-07 10-Apr-07 2
Nigeria 28 56 | 202 | 355 . 782 830 11123 245 68 28-Mar-07  29-Mar-07 29-Mar-07
Pakistan 199 119 90 103 53 28 40 2 i 27-Mar-07  30-Jan-07 27-Mar-07
Myanmar* 2 0 0 0 0 0 0 0 2 NA  , 26-Mar07 26-Mar-07
India 265 268 1600 225 134 66 674 26 44 09-Mar07  25-Mar-07 25-Mar-07 73 49 1
Somalia*™ 46 7 3 0 0 185 36 20 8 06-Oct-02  25-Mar-07 25-Mar-07
DRC* 28 0 0 0 0 0 13 0 12 07-Sep-00  16-Mar-07 16-Mar-07
Niger *** 2 6 3 40 25 10 11 3 3 11-Feb-07  05-Mar07 05-Mar-07
Nepal*™* 4 0 0 0 0 4 5 1 0 28-Nov00  22-Dec-06 22-Dec-06
Cameroon* 0 0 0 RIEERIE 2 0 0 22-Aug-06  06-Dec-06  06-Dec-06
Chad** 4 0 0 25 24 | 2 1 0 0 26-Nov06  07-Dec-05 26-Nov-06
Bangladesh** 1 0 0 0 0 |0 [ 18 1 0 1(16Mar) 23-Oct-99 22-Nov-06  22-Nov-06
Angola* 55 1 0 0 0 10 2 0 0 NA . 14-Now-06 14-Nov-06
Kenya* 0 0 0 0 0 0 2 0 0 NA  , 13-Now06 13-Nov-06
Ethiopia** 3 1 0 0 1 22 17 2 0 NA + 07-Nov-06 07-Nov-06
Namibia* 0 0 0 0 0 0 18 0 0 NA  , 26-Jun-06 26-Jun-06
Indonesia* 0 0 0 0 0 303 2 2 0 NA . 20-Feb-06 20-Feb-06
Yemen* 0 0 0 0 0 478 1 1 0 NA  , 02-Feb-06 02-Feb-06
Sudan** 4 1 0 0 128 27 0 0 0 07-Sep-04  17-Jun-05 17-Jun-05 :
Mali* 0 0 0 0 19 3 0 0 0 NA . 01-May-05 01-May-05
Eritrea* 0 0 0 0 0 1 0 0 0 NA  , 23-Apr-05 23-Apr05
Guinea* 0 0 0 0 7 0 0 0 0 NA 4 06-Dec-04 06-Dec-04
CAR** 3 0 0 1 30 0 0 0 0 NA 4 10-Nov-04 10-Nov-04
Saudi Arabia* 0 0 0 0 1 0 0 0 0 NA  , 09-Now-04 09-Nov-04
Cote d'lvoire*™ 1 0 0 1 17 0 0 0 0 16-Feb-99  03-Oct-04 03-Oct-04
Burkina Faso* 0 0 1 1" 9 0 0 0 0 NA  , 29-Sep-04 29-Sep-04
Benin** 1 0 0 2 6 0 0 0 0 NA 01-Jun-04 01-Jun-04
Egypt 4 5 7 1 1 0 0 0 0 07-Dec-00  03-May-04  03-May-04 | 26 14
Botswana* 0 0 0 0 h} 0 0 0 0 NA  , 08-Feb-04 08-Feb-04
Ghana** 1 0 0 8 0 0 0 0 0 NA . 29-Sep-03 29-Sep-03
Togo* 0 0 0 1 0 0 0 0 0 NA « 22-Jul-03 22-Jul-03
Lebanon* 0 0 0 1 0 0 0 0 0 NA  , 23-Jan-03 23-Jan-03 1
Zambia* 0 3 2 0 0 0 0 0 0 NA . 21-Feb-02 27-Feb-02
Algeria* 0 1 0 0 0 0 0 0 0 NA . 13-Oct-01 13-Oct-01
Georgia* 0 1 0 0 0 0 0 0 0 NA . 02-Sep-01 02-Sep-01
Bulgaria* 0 2 0 0 0 0 0 0 0 NA 4 24-Apr-01 24-Apr-01
Mauritania¥ 0 1 0 0 0 0 0 0 0 NA  , 31-Mar-01  31-Mar-01
Iran* 3 0 0 0 0 0 0 0 0 NA  , 18-Dec-00 18-Dec-00
Cape Verde* 12 0 0 0 0 0 0 0 0 NA  , 13-Dec-00 13-Dec-00
Congo 22 0 0 0 0 0 0 0 0 29-Sep-00  28-Nov-00 28-Nov-00
Irag 4 0 0 0 0 0 0 0 0 NA , 28-Jan-00 28-Jan-00
Oman 0 0 0 0 0 0 0 0 0 NA NA NA |
West Bank & Gaza Strip 0 0 0 0 0 0 0 0 0 NA P NA 4 NA 2
Tofal 719 483 1918 784 1255 1979 1996 309 145 1 103 64 1
Tot. in endemic countries 702 475 1915 732 999 043 1868 279 120
Tot. in non-end countries 17 8 3 52 256 1036 128 30 25
No. of countries 23 15 9 15 18 16 17 11 8
No. of endemic countries | 20 10 7 6 [

* Data for 2006 is not final.
%1n 2005, no wild viruses occurred in Egypt, butit's status remained endemic.
*All cases are importation related. **All cases from 2003 onward are importation re

Countries highlighted in yellow are currently endemic.
Countries highlighted in pale yellow are currently considered to have

active transmission ofan imported poliovirus.

"Data in WHO HQ on 09 May 06 for 2006 data and 08 May 07 for 2007 data
2Wild viruses from environmental samples, contacts and other non-AFP sources.

Data in WHO HQ as of 08 May 2007

***All cases from 2005 onward are importation related. $Wild virus of unknown orig
NA. Mostrecentcase had date of onset prior to 1999.



Progress in eradication polio s

Polio in 1988:

*More than 125 polio-endemic

Countries ‘
*More than 350,000 cases
‘WHA Resolution to eradicate
polio

Polio in 2007:

*99% reduction since 1988
*145 cases (as at 8 May 2007)
‘Lowest number of endemic
countries ever

- Polio-endemic country

Outbreak following re-infection
(since Nov 2006)
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For detailed news and latest polio case data by country, updated every week: www.polioeradication.org

Headlines

WHO DG meets Afghanistan and Pakistan heads of state on polio : On 29 April and 1 May, WHO Director-
General Dr Margaret Chan and EMRO Regional Director Dr Hussein A Gezairy met with President Hamid Karzai of
Afghanistan, and Prime Minister Shaukat Aziz of Pakistan. Discussions focused on both countries' combined efforts to
interrupt the final chains of polio transmission which straddle their common border. In particular, the leaders discussed
new approaches to increasing access to all populations, including the use of Days of Tranquility in Afghanistan,
engaging semi-autonomous populations in Pakistan and reaching mobile populations travelling across the common
border. In Afghanistan, Dr Chan also met with NATO and the International Security Assistance Force to explore ways
of negotiating pauses in conflict to allow polio vaccination teams safe passage during campaigns. For further
information, please click here.

Lancet studies show cost-effectiveness of polio eradication and efficacy of monovalent OPV type 1: The
Lancet published two studies with important implications for the Global Polio Eradication Initiative. The first study, by
Kim Thompson et al from Harvard University, demonstrates the cost-effectiveness of polio eradication, both from an
economic and public health point of view. The second study, by Nick Grassly et al from the Imperial College of London,
highlights the greater efficacy of the new monovalent oral polio vaccine type 1 (mOPV1) compared with trivalent OPV.
For detailed interpretations of both studies, please click here.

Immediate injection of cash urgently needed: By July 2007, the Global Polio Eradication Initiative will have a
negative cash flow, which if not addressed will require an immediate reduction in planned polio eradication activities in
the remaining infected countries. Even a temporary cutback would result in the reinfection of polio-free areas, delays
in outbreak response, a surge in polio-paralyzed children and an increase in overall costs. Insufficient funds at this
late stage imperil the entire 20-year eradication effort, as well as related gains in routine childhood immunization,
global communicable disease control, preparedness and response, and other child survival and international health
activities. For further information, please visit www.polioeradication.org/fundingbackground.asp .

WHA to urge intensified polio efforts: At the upcoming World Health Assembly (WHA) on 14-23 May in Geneva,
Member States are expected to adopt a resolution urging an intensification of eradication efforts to rapidly interrupt the
remaining chains of indigenous transmission and further limit potential international spread of the virus. In follow-up to
the WHO Director-General's (DG's) 28 February Urgent Stakeholder Consultation, a side meeting with key
stakeholders is planned in the margins of the WHA, to discuss the DG's final ‘Case for Finishing Polio Eradication'.
The 'Case' document will summarize the financial and humanitarian benefits of completing polio eradication, and will
set the stage for intensive resource mobilization activities to fill the 2007-2008 global funding gap of US$540 million.
Polio confirmed in Myanmar: a polio case is confirmed in Myanmar, the first wild polio in the country since 2000 and
is most likely an importation. (See 'Re-infected countries' section below, for further details.)

Less type 1 than type 3 polio in 2007: In 2007, for the first time ever, there are fewer type 1 polio cases than type 3
cases in the endemic areas (see 'Nigeria', 'India' and 'Pakistan' sections below). This suggests that the strategy of
large-scale use of monovalent oral polio vaccine type 1 (mOPV1) to prioritize the eradication of this virus, given its
historically higher disease burden and potential to spread internationally, is working.

Country Focus

Nigeria

In 2007, 68 cases have been reported, of which 52 are due to type 3 poliovirus.

Plans are continuing to integrate the government's National Programme for Immunization (NPI) with the National
Primary Health Care Development Agency. All efforts must be undertaken to ensure that such a move does not
adversely affect the gains made in polio eradication and routine immunization over the past 12 months.

The Expert Review Committee on Polio Eradication (ERC) convened in Abuja on 3-4 May. The ERC noted the steep
decline (78%) in type 1 polio in 2007 compared to previous year, as well as progress achieved towards strengthening
of routine immunization and polio eradication. At the same time, however, the ERC highlighted the need to close the
immunity gap in critical northern states (some of which still have 25% of children below five years of age who have
never received a dose of OPV), through higher quality immunization campaigns achieving consistently high coverage.
The next Immunization Plus Days (IPDs) will be held on 23-26 June.



India

In 2007, 44 cases have been reported. In Uttar Pradesh state, one of only two remaining endemic states (along with
Bihar), 17 of the state's 26 cases are due to type 3 poliovirus. No type 1 polio has been reported in the five traditional
high-risk districts of western Uttar Pradesh (Moradabad, JP Nagar, Bareilly, Rampur, Badaun), since 2 October 2006.
Four large-scale immunization campaigns have already been conducted in 2007 with mOPV1. To support campaigns
in key high risk districts, WHO surveillance medical officers (SMOs) from polio-free areas are routinely re-deployed.

A recent campaign on 8 April was made possible in part thanks to a rapid, last-minute effort by polio partners Rotary
and the National Polio Surveillance Project (NPSP). During the planning stages of the campaign, it became apparent
that a vaccine-shortfall of more than four million doses was going to affect 17 districts in Bihar. To ensure this shortfall
was filled in time of the campaign, Rotary arranged for special permission from Union Railway Minister Laloo Prasad
Yadav, to transport 3.3 million doses of vaccine from Delhi, Haryana, Punjab and Uttar Pradesh, on the high-speed
Rajdhani Express train. At the same time, a Rotary-hired truck took 700,000 doses of vaccine from Lucknow, Uttar
Pradesh, to Patna, Bihar.

Afghanistan and Pakistan

In 2007, in Pakistan, 7 cases have been reported; 1 case has been reported in Afghanistan. In Pakistan, 5 of the 7
cases are due to type 3 polio.

A joint Afghanistan/Pakistan Technical Advisory Group (TAG) convened in Islamabad on 17-19 April, to review
epidemiological and programmatic data. The TAG highlighted that real progress was achieved in 2006, with the virus
now limited to known reservoirs that straddle the two countries and which must be tackled together. The TAG's
recommendations focused on intensifying efforts in areas of known polio transmission, and increasing access to
populations living in insecure areas, semi-autonomous populations and mobile populations.

In April, Pakistan and Afghanistan coordinated the fourth large-scale immunization campaign of 2007 (following
activities in January, February and March), collectively reaching nearly 50 million children under the age of five years.
Focus was again on increasing access to populations in border areas and mobile populations. Nomadic routes were
mapped, and vaccination points were set up at key gathering places and at major border-crossings.

Officially launching polio immunization activities in Pakistan, Prime Minister Shaukat Aziz re-affirmed the government's
commitment, vowing: "Pakistan is committed to eradicate polio from the country very soon.”

An audio-slideshow of polio vaccination campaigns along the Afghanistan-Pakistan border is available for viewing (and
in downloadable format) at www.polioeradication.org .

Re-infected countries

Myanmar is currently planning a targeted polio immunization campaign as a rapid response to a probable importation
from neighbouring Bangladesh, and in advance of the onset of the rainy season in July. Three large-scale,
internationally-coordinated cross-border campaigns with Bangladesh are being planned, the first of which is to be
launched on 14 May. An immediate immunization response has already been conducted, immunizing approximately
50,000 children in/around the immediate geographic vicinity of the index case. Active disease surveillance activities
are also ongoing in the area, to rapidly detect any further cases.

In the Democratic Republic of the Congo (DR Congo), 2 of the 3 outbreaks due to imported poliovirus from Angola
appear to have been stopped, with expanded outbreak response activities continuing to address the ongoing
transmission in Bandundu/Equateur provinces. A total of 12 cases have been reported in DR Congo this year.
Although no new cases have been reported from Angola this year, undetected circulation cannot be ruled out due to
ongoing subnational surveillance gaps (as confirmed by genetic sequencing of the 2006 cases in Angola and some of
the 2007 cases from DR Congo). At an Angola TAG meeting held in April, rapidly filling these surveillance gaps was
discussed.

In the Horn of Africa, outbreak response activities are continuing to stop the two known areas of ongoing transmission,
in the cross-border area in northern Somalia and the Somali region of Ethiopia, and central Somalia. At a Horn of
Africa TAG meeting in April, the need for intensified cross-border activities was highlighted.

Niger and Nepal continue to be at particular risk of repeated, isolated polio importations, due to their geographic
proximity to endemic areas (northern Nigeria, and Bihar and Uttar Pradesh, India).

Polio eradication will only succeed if the necessary funds are made available, and with strong political commitment in polio-
affected countries. More than 10 million children will be paralysed in the next 40 years if the world fails to capitalize on its
>US$5 billion global investment in eradication.



The state of polio eradication

The world now has a second and best chance to eradicate
polio: almost all outbreaks in re-infected countries after the
international spread of 2003-2006 have been stopped. Only
four parts of four countries have never interrupted indigenous
wild poliovirus transmission:  Nigeria, India, Pakistan and
Afghanistan. Global polio eradication depends on the
engagement of the leaders of these four countries.

The tools to eradicate polio are better than ever. The
programme now has vaccines which are twice as effective and
diagnostic tools that detect and track poliovirus twice as fast.
Policies to minimize the risks and consequences of
international spread of poliovirus are now in place:
travellers to and from polio-endemic countries are advised to be
fully vaccinated before travel.

The remaining challenges to a polio-free world are:
1. Rapidly overcoming the remaining operational challenges
to reaching every child in the four endemic areas of Nigeria,
India, Pakistan and Afghanistan.
2. Rapidly making available the necessary financial resources
to fully implement polio eradication strategies.
3. Continue outbreak response activities in the remaining re-
infected countries, and minimise the risk and consequences of
further international spread of polio.
4. Increasing polio vaccination coverage through routine
immunization services.
5. Maintaining high quality AFP surveillance in all countries.

Polio eradication will only succeed if the necessary funds are made available, and with strong political commitment in polio-
affected countries. More than 10 million children will be paralysed in the next 40 years if the world fails to capitalize on its
>US$5 billion global investment in eradication.
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Eradication versus control for poliomyelitis: an economic

analysis
Kimberly M Thompson, Radboud | Duintjer Tebbens

Summary

Background Worldwide eradication of wild polioviruses is likely to yield substantial health and financial benefits,
provided we finish the job. Challenges in the four endemic areas combined with continuing demands for financial
resources for eradication have led some to question the goal of eradication and to suggest switching to a policy of

control.

Methods We developed a dynamic model, based on modelling of the currently endemic areas in India, to show the
importance of maintaining and increasing the immunisation intensity to complete eradication and to illustrate how
policies based on perception about high short-term costs or cost-effectiveness ratios without consideration of long-
term benefits could undermine any eradication effort. An extended model assesses the economic implications and
disease burden of a change in policy from eradication to control,

Findings Our results suggest that the intensity of immunisation must be increased to achieve eradication, and that
even small decreases in intensity could lead to large outbreaks. This finding implies the need to pay even higher
short-run costs than are currently being spent, which will further exacerbate concerns about continued investment in
interventions with high perceived cost-effectiveness ratios. We show that a wavering commitment leads to a failure to
eradicate, greater cumulative costs, and a much larger number of cases. We further show that as long as it is technically
achievable, eradication offers both lower cumulative costs and cases than control, even with the costs of achieving
eradication exceeding several billion dollars more. A low-cost control policy that relies only on routine immunisation
for 20 years with discounted costs of more than $3500 million could lead to roughly 200000 expected paralytic
poliomyelitis cases every year in low-income countries, whereas a low-case control policy that keeps the number of
cases at about 1500 per year could cost around $10 000 million discounted over the 20 years.

Interpretation Focusing on the large costs for poliomyelitis eradication, without assessing the even larger potential
benefits of eradication and the enormous long-term costs of effective control, might inappropriately affect
commitments to the goal of eradication, and thus debate should include careful consideration of the options.

Introduction

Economic assessments have prospectively supported the
case for poliomyelitis eradication worldwide.”” While
preventing hundreds of thousands of cases of paralytic
poliomyelitis and premature deaths, the US domestic
poliomyelitis vaccination programme also yielded net
economic benefits that exceeded US$180 000 million,
even without considering the large, intangible benefits
associated with avoided fear and suffering.* These US net
benefits greatly exceed the cumulative global investment
of more than $4000 million (with much more contributed
at the national level) over nearly 20 years for the Global
Polio Eradication Initiative (GPEI) by external donors.’
We anticipate that retrospective economic analysis of the
GPEI will also show substantial net benefits, if eradication
is completed.

In addition to these specific analyses for poliomyelitis,
numerous other analyses address the questions and
issues related to eradication versus control.=” Notably,
Barrett emphasised that a disease could be controlled
and eliminated locally, but that eradication requires
elimination everywhere at the same time, which requires
cooperation. Building on that work, Barrett’ specifically
explores the investment in eradication and finds that

“maintaining a very high level of control can never be
optimal, given the technical feasibility of eradication.”
This insight is particularly important because it runs
counter to the recent suggestion that control should be
maintained such that the “annual global number of cases
is less than 500" (ie, a policy of high control in perpetuity).*
Barrett and Hoel* explicitly explore the dynamics of
poliomyelitis eradication and provide estimates of
thresholds for the welfare cost of paralytic poliomyelitis
that must be exceeded to justify eradication (shown
separately for rich and poor countries). Geoffard and
Philipson’ showed that private markets might have
difficulty achieving eradication when the demand for
vaccines depends on the prevalence of disease (ie, the
demand for vaccine vanishes when prevalence is low
enough), and they explore the incentives of various
stakeholders. They also show that, for public health
expenditures, if the prevalence inversely affects demand
for vaccination (ie, perceived benefit of vaccination drops
as prevalence decreases) then this leads to a failure to
eradicate.

The GPEI succeeded in reducing yearly cases of
paralysis from wild polioviruses from an estimated
350000 cases in 1988 to about 2000 cases in 2006.®
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than 5 years) at roughly the same rate,” motivated us to
simplify to a single-age-cohort model. Since Uttar Pradesh
and Bihar clearly represent a geographic area in which
polioviruses show high transmissibility, we assume an R,
0f 16 (a theoretical measure that represents the average
number of secondary infections introduced by one
infectious person in a fully susceptible population).”
Currently, the relatively low incidence of paralytic
poliomyelitis in Uttar Pradesh and Bihar compared with
its current population size suggests that the average
aggregate oral poliovirus vaccine immunisation intensity
has been close to the threshold (&) necessary to eradicate
polioviruses from this population.* We explore the effects
of changes in u on the burden of paralytic cases.

Building on the insights of others,” we extend the Uttar
Pradesh and Bihar model to explore the implications of
adding a constraint of tolerable cost-effectiveness ratio (in
$ per paralytic case). We implement this extension by use
of a decision rule that substantially reduces immunisation

intensity (e, setting u to a value below @) as soon as the
perceived cost-effectiveness ratio reaches the tolerable
cost-effectiveness ratio compared with a decision rule that
ceases vaccination after the prevalence of infection drops
below 1 (ie, eradication). We define the perceived
cost-effectiveness ratio as the yearly vaccination costs
corresponding to a particular immunisation intensity
divided by the perceived yearly incidence of paralytic cases.
The perceived incidence equals the true incidence with a
l-year delay, which represents the time taken to recognise
changes in incidence and react by changing the
immunisation intensity. This model starts at the pre-vaccine
equilibrium. For these and subsequent analyses, we report
costs in US$ (2002) and discount costs and cases over time
using a 3% rate following standard methods.*

To extend the insights obtained from these modelling
efforts to a broader region and the larger debate about
eradication versus control, we explored the meaning of
control compared with eradication for the group of
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to an average of around 1300 per year during the past
5 years,” which implies for this scenario that A=1300.”
With respect to more realistic modelled control scenarios
(table), we characterise a range of possible control
scenarios for the non-endemic areas, and added to these
the costs and cases associated with very high control
that keeps endemic cases at A.

We assume that during the next few years the current
high intensity of supplemental immunisation activities,
aggressive outbreak control, and robust surveillance of
acute flaccid paralysis will continue, and thus the time
horizon begins at the point when cases drop to A, which
might imply additional costs and time to get from the
current incidence to any lower A (eg, fewer than 500 cases
as has been suggested by others). The eradication
options begin with complete interruption of poliovirus
transmission and include four future vaccination
policies for the post-eradication world (ie, no routine
immunisation, routine oral poliovirus vaccination with
supplemental immunisation activities, routine oral
poliovirus vaccination without supplemental immun-
isation activities, or routine inactivated poliovirus
vaccination). We do not include any additional costs of
eradication for these options so that we can explore the
amounts that we should be willing to pay to finish
eradication when comparing these options to the control
options. The total number of paralytic poliomyelitis
cases includes wild poliovirus cases in endemic areas as
well as importations into areas previously free of wild
poliovirus transmission for each control scenario, cases
of vaccine-associated paralytic poliomyelitis for any
scenarios that use routine oral poliovirus vaccine,
supplemental immunisation activities, or outbreak
response, and cases from outbreaks of circulating
vaccine-derived poliovirus for all scenarios.

Results

Based on modelling the recent experience in northern
India, we show the effects of changing the intensity of
immunisation (1) with respect to paralytic incidence.
Figure 1 shows that u must be increased to achieve
eradication and that the relative amount of increase
determines the time until eradication. Even small
reductions of u from the immunisation intensity required
for eventual eradication # could lead to rapid accumulation
of susceptible people and result in many paralytic cases
(figure 2). For example, a reduction of only 10% in u leads
to more than 110000 cumulative paralytic cases over
20 years (ie, more than 5000 cases per year on average),
and a reduction by 50% leads to around 500000 cases.
The greater the reduction away from #, the larger the
oscillations toward a new equilibrium, with the possibility
of a large outbreak in the second or third year following
the change in u (figure 3). These results suggest that
greater intensity of effort will be needed, which in the
short-run will increase the perception of high costs and
cost-effectiveness ratios.
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Figure 3: The incidence of paralytic cases per year in the Indian states of Uttar Pradesh and Bihar with v equal

to or less than the threshold (0) needed for eventual eradication
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Figure 4: Cumulative costs and cases in Uttar Pradesh and Bihar fora
strategy of pursuing eradication versus intense vaccination only while the
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(A) Cumulative costs. (B) Cumulative paralytic cases.
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number of cases achievable for a given investment of
costs in control), the actual kinetics are uncertain, and
will depend on the assumptions. Nonetheless, we find
that the realistic control scenarios all imply costs and
cases that far exceed the eradication options despite
assuming the challenging objective of actually controlling
transmission to keep the number of endemic cases below
A. Low cost options (ie, implying low control) will lie in
the region to the right and slightly below the very low
control theoretical bound.

The control scenario with no supplemental immun-
isation activities and no outbreak response (labelled with
a 0 in figure 5B) is the model equivalent of the theoretical
very low control scenario, except that it assumes higher
costs in the endemic areas to keep endemic cases below
A and thus falls below and to the right of the theoretical
bound. On the other end of the scale, the control scenario
with two rounds of supplemental immunisation activities
per year and no outbreak response (labelled with a 9 in
figure 5B) lies above the corresponding theoretical bound
of very high control, because some possibility exists of
circulating vaccine-derived polioviruses or outbreaks of
wild poliovirus in the non-endemic areas even with
frequent supplemental immunisation activities, while
both assume A cases per year in the endemic areas at the
same cost. The difference in costs stems from a different
assumption about surveillance in the non-endemic areas
(table 1). Increasing A moves the control options left and
up, which translates into lower cost but more cases. The
very low control scenario yields a total of more than
3 million discounted cases over the 20-year time horizon,
or about 200000 cases per year.

Finally, we can also assess the difference in the net
benefits of a selected eradication option (eg, no routine
immunisation after eradication) and the best possible
control option as a function of the societal willingness to
pay to prevent a case, and view the difference as the
amount that we should be willing to spend to achieve
eradication. This analysis implies that for a willingness
to pay of $5300 per paralytic poliomyelitis case, we should
be willing to invest more than $8000 million to achieve
eradication based on analysis of low-income countries
alone and a 20-year time horizon.

Discussion

Our analysis of low-income countries suggests that
eradication is always a better option than control, and
that we should be willing to pay thousands of millions
of dollars more to achieve this goal. Although we
intentionally focused most of our analysis on the
low-income countries because they will incur most of
the burden of cases if eradication fails, all nations will
continue to incur financial costs, implying that the true
global willingness to pay is even higher. By contrast, for
any low-control scenario we will probably see a disease
burden approaching the implied equilibrium number
seen in 1988 of 350 000 cases for a worldwide population

of 5000 million people.* Although the rate with which
the number of cases would increase would depend on
how quickly the percentage of the population immune
to disease declines, our results suggest that low control
would ultimately lead to a world with many hundreds
of thousands of children paralysed every year (ie,
approaching the theoretical bound of very low control),
while still needing a sustained financial investment in
poliovirus vaccination and treatment. We characterised
numerous options for high control, and we note that
they all lead to very high costs, which would be difficult
to sustain in view of the challenges that exist in closing
the financial gaps for eradication now. The GPEI faces
financial challenges in the face of large potential savings
of both costs and cases. The world is unlikely to
support high control in the absence of these potential
savings. Thus, our results suggest a very strong
economic and public health case for completing
poliovirus eradication now.

We believe that focusing on the large costs for
poliomyelitis eradication in the absence of estimates of
the even larger potential benefits of eradication and the
enormous long-term costs of effective control might
inappropriately affect commitments to the goal of
eradication. This concern is particularly important in
view of the reality of constraints on financial resources,
many competing opportunities for resources, and the
cognitive challenges that arise in considering stocks and
flows.® Short-term thinking often prevails. As a result
we are overly affected by the state of the world now, we
fail to adequately account for the state of the world that
will follow, and we misunderstand how much the choices
we make now will determine our future options and
opportunites.” In the context of poliomyelitis eradication,
we only face the choice of eradicating now because the
global investment thus far has produced enough
immune people to make worldwide simultaneous
elimination of wild polioviruses possible. Thus, the
investment in eradication led to high levels of population
immunity that might not be fully recognised by many
people.** Assuming that we could later simply pay the
same financial amount to finish the job represents a
cognitive fallacy.”

Our analysis suggests that we either complete
eradication now, or pay much more (and risk that we
might not have another chance) to try to do so later,
while continuing to cumulate both costs and cases.
Although economic models suggest that when
eradication is desirable it should happen instantly,* we
acknowledge the real and important social, logistical,
and managerial challenges that exist and we emphasise
that they could unfortunately lead to a failure to achieve
the optimum outcome of eradication when combined
with concerns about current high costs or cost-
effectiveness. Our results suggest that stakeholders in
the debate about whether to give up or pursue the
current option to eradicate the poliovirus should make

www.thelancet.com Published online April 12, 2007 DO0I:10.1016/50140-6736(07)60532-7



Articles

24

25

26

27

28

29

30

3

32

33

34

35

36

37

38

Duintjer Tebbens RJ, Pallansch MA, Kew OM, et al. Risks of
paralytic disease due to wild or vaccine-derived poliovirus after
eradication. Risk Analysis 2006; 26: 1471-1505.

Henderson DA. Countering the posteradication threat of smallpox
and polio. Clin Infect Dis 2002; 34: 79-83.

Kew OM, Wright PF, Agol VI, et al. Circulating vaccine-derived
polioviruses: current state of knowledge. Bull World Health Organ
2004; 82:16-23.

Aylward RB, Sutter RW, Cochi SL, Thompson KM, Jafari H,
Heymann DL. Risk management in a polio-free world. Risk Analysis
2006; 26: 1441-48.

Aylward RB, Sutter RW, Heymann DL. OPV cessation—the final
step to a “polio-free” world. Science 2005; 310: 625-26.

Dowdle WR, Birmingham ME. The biologic principles of poliovirus
eradication. | Infz{:t Dis 1997; 175 (suppl 1): S286-92.

Grassly NC, Fraser C, Wenger |, et al. New strategies for the
elimination of polio from India. Science 2006; 314: 1150-53.

World Health Organization. Progress towards poliomyelitis
eradication in India, January 2005 to June 2006, Wkly Epidemiol Rec
2006; 81: 286-91.

World Health Organization. Conclusions and recommendations of
the Advisory Committee on Poliomyelitis Eradication, Geneva,
11-12 October 2006, Part 1. Wkly Epidemiol Rec 2006; 81: 453—60.
Henderson DA. Eradication: lessons from the past.

MMWR Morb Mortal Wkly Rep 1999; 48: 16-22.

Sangrujee N, Duintjer Tebbens R], Ciceres VM, Thompson KM.
Policy decision options during the first 5 years following
certification of polio eradication. Medscape Gen Med 2003; 5: 35.
Duintjer Tebbens R], Pallansch MA, Kew OM, Caceres VM,

Sutter RW, Thompson KM. A dynamic model of poliomyelitis
outbreaks: learning from the past to help inform the future.

Am | Epidemiol 2005; 162: 358-72.

Duintjer Tebbens R], Sangrujee N, Thompson KM. The costs of
polio risk management policies after eradication. Risk Analysis 2006;
26: 1507-31.

Thompson KM, Duintjer Tebbens R}, Pallansch MA. Evaluation of
response scenarios to potential polio outbreaks using mathematical
models. Risk Analysis 2006; 26: 1541-56.

World Bank. World Bank list of economies (July 2002). http:/ fwww.
worldbank.org/data/databytopic/CLASS.XLS (accessed December,
2002).

41

42

43

45

47

49

50

51

52

Census of India 2001. Population projections for India and states
2001-2026. New Dehli, 2006.

South East Asia Regional WHO Office. VPD Surveillance Bulletin.
http: //www.searo.who.int/EN/Section1226/showfiles.asp (accessed
Jan 30, 2007).

Eastern Mediterranean Regional WHO Office. Polio Fax.

http:/ fwww.emro.who.int/Poliofax/ (accessed Jan 30, 2007).

Office ARW. Wild Poliovirus Information for 2005, WHO/African
Region. http://www.afro.who.int/polio/surveillance_maps/wp2005.
html (accessed Jan 30, 2007).

World Health Organization. Polio case count, http://www.who.int/
vaccines /immunization_monitoring/en/diseases /poliomyelitis/
case_count.cfm (accessed Jan 30, 2007).

Anderson RM, May RM. Infectious diseases of humans: dynamics
and control. New York: Oxford University Press, 1991.

Gold MR, Siegel JE, Russel LB, Weinstein MC. Cost-effectiveness in
health and medicine. New York: Oxford University Press, 1996.
Centers for Disease Control and Prevention. Resurgence of wild
poliovirus type 1 transmission and consequences of importation—
21 previously polio-free countries, 2002-2005.

Morb Mortal Wkly Report 2006; 55: 145-50.

Kimman TG, Boot H. The polio eradication effort has been a great
success—let's finish it and replace it with something even better.
Lancet Infect Dis 2006; 6: 675-78.

World Health Organization. Unpublished projections: Department
of Immunization Vaccines and Biologicals, 2004.

UN Population Division. World population prospects population
database: the 2002 revision population database. http://esa.un.org/
unpp/index.asp?panel=2 (accessed July 31, 2003)

Sterman ]. Misperceptions of feedback in dynamic decision
making. Organ Behav Human Decision Proc 1989; 43: 301-35.
Sterman ]. Business dynamics: systems thinking and modeling for
a complex world. Boston: McGraw-Hill, 2000.

Fenner F, Henderson DA, Arita [, et al. Smallpox and its
eradication. Geneva: World Health Organization, 1988.

www.thelancet.com Published online April 12,2007 DO01:10.1016/50140-6736(07)60532-7



The World Health Organization

The Case for Completing Polio Eradication

'As an international community, we have few opportunities to do something that is
unquestionably good for every country and every child, in perpetuity.’

Dr Margaret Chan
Director-General
World Health Organization

The Issue

Without an urgent infusion of international funds, the opportunity to complete polio
eradication could be lost forever ...

By July 2007 the Global Polio Eradication Initiative (GPEI) will have a negative cash
flow, which if not addressed will require an immediate reduction in planned polio
eradication activities in the remaining infected countries’. Even a temporary cutback
would result in the reinfection of polio-free areas, delays in outbreak response, a surge
in polio-paralyzed children and an increase in overall costs. Insufficient funds at this
late stage imperil the entire 20-year eradication effort, as well as related gains in
routine childhood immunization, global communicable disease control, preparedness

and response, and other child survival and international health activities.

The following 'case statement' was developed following an 'Urgent Stakeholder
Consultation on Polio Eradication’ convened by the Director-General of the World
Health Organization (WHO) on 28 February 2007 at the WHO Headquarters in
Geneva, Switzerland. The list of participants, agenda, presentations and other related
materials from the Consultation are available at www polioeradication.org,

' At 10 May 2007, 4 countries had yet to stop indigenous poliovirus (i.e. 'endemic’ countries:
Afghanistan, India, Nigeria, Pakistan); 6 of the 26 countries reinfected since 2003 by virus that
originated in an endemic country had not yet stopped transmission again (i.e. Angola, Bangladesh,
Democratic Republic of the Congo, Ethiopia, Myanmar, Somalia); 4 additional countries that border
'endemic' areas continue to suffer sporadic importations (i.e. Cameroun, Chad, Nepal, Niger).



The Context

In 1988, over 350 000 children were being paralyzed by polio every year ...

Despite the availability of an effective, cheap, oral polio vaccine (OPV) for more than
25 years, over 350 000 children in at least 125 countries were still being permanently
paralyzed by wild polioviruses2 each year when the Global Polio Eradication Initiative
(GPEI) was launched in 1988.

By 1999, the GPEI had reduced annual polio cases by 99% and proven the feasibility
of eradication...

The technical feasibility of eradicating wild-type poliovirus was confirmed in October
1999 when the last case of paralytic polio due to wild poliovirus type 2 (1 of 3 types)
was detected anywhere in the world. By 2002, the feasibility of eradication was
reaffirmed by certification of eradication of all 3 wild poliovirus types in 3 of the 6
WHO Regions.

In 2003, limited cutbacks in eradication activities led to a huge resurgence of polio...

In mid-2003 two northern Nigeria states that were heavily infected with polio
unexpectedly suspended OPV use (stating it might be 'contaminated’), leading to a
national epidemic3. This occurred shortly after the GPEI shifted tactics, in part due to
limited financing, stopping campaigns in most polio-free areas of Africa, Asia and the
Middle East to focus resources on endemic countries. Since 2003, 20 polio-free
countries in these areas have suffered new outbreaks following importations of a
poliovirus from Nigeria while virus originating in India re-infected another 6
countries. In total, thousands of children in polio-free areas were paralyzed, requiring
the additional expenditure of over US$ 450 million for emergency response activities.

In 2006, 4 countries still had indigenous poliovirus, prompting some to propose that
eradication be abandoned...

Citing the high costs of completing polio eradication relative to the low number of
remaining cases, and suggesting the last 4 endemic countries and some re-infected
countries could not fully implement the strategies, some public health officials
proposed the eradication goal be abandoned for one of 'effective control'. This
proposal was made amid increasing international awareness and discussion of other
risks, such as the fatigue of health workers and volunteers after years of campaigns,
historical gaps in surveillance quality and competing development priorities.

2'Wild' denotes naturally occurring polioviruses which circulate(d) among humans. 'Sabin-stramn’
denotes the attenuated polioviruses that are used to make oral poliovirus vaccine (OPV).

3 Centers for Disease Control and Prevention. Resurgence of wild poliovirus type 1 transmission and
consequences of importation into 21 previously polio-free countries, 2002-2005. Morbidity and
Mortality Weekly Report 2006; 55: 145-50.



The Case for Completing Polio Eradication

A new study shows switching to polio 'control’ would actually cost more than
completing eradication...

Advocates of 'effective control' (which they define as maintaining <500 polio
cases/year indefinitely) predicted this could be achieved at lower costs than
completing eradication®. However, an independent analysis found that 'effective
control' would actually result in a much higher burden of disease and at costs that
would exceed, by billions of dollars over a 20-year period, those of completing
eradication’.

New analyses confirm that returning to routine immunization alone for polio control
would result in over 200 000 children again paralyzed by polio each year ...

The international spread of polio from Nigeria in 2003 showed that the number of
cases could increase very rapidly if eradication were not 001npleted3. New
mathematical models found that regardless of the control strategy, in low-income
countries alone a switch to 'control' would result in up to 4 million polio-paralyzed
children over the next 20 years®. This increase in polio would disproportionately
affect poor populations, with the vast majority of cases occurring in countries with a
GDP of < US$ 1000/year.

New tools greatly enhance the impact of the eradication Strategiesé...

A recent study confirms that new polio vaccines ('monovalent OPVs' or 'mOPVs'),
developed by an extraordinary public-private partnership in 2005-6, substantially
enhance the impact of polio campaigns7. Dose for dose, these vaccines more than
double a child's protection against the specific type of polio present in a country, as
compared with the traditional trivalent OPV. GPEI is also assessing the potential role
of inactivated polio vaccine (IPV) in case polio is found to persist in an area with very
high mOPV coverage.

New measures are reducing the risk and consequences of new outbreaks in polio-free
areas...

Since the World Health Assembly in 2006 endorsed faster, larger and more sustained
polio outbreak responses, only 6% of new cases have been due to importations,
compared with 52% in 2005. The speed of outbreak response activities has been

4 Arita I. Public health. Is polio eradication realistic? Science 2006; 312(5775): 852-4.

* Thompson KM, Tebbens RJ. Eradication versus control for poliomyelitis: an economic
analysis. Lancet. 2007; 369(9570): 1363-71.

® GPEI's 4-pronged strategy (routine immunization, National Polio Immunization Days (NIDs), acute
flaccid paralysis (AFP) surveillance, and ‘'mop-ups') used trivalent oral poliovirus vaccine (tOPV).

’ Grassly NC. Protective efficacy of a monovalent oral type 1 poliovirus vaccine: a case-control study.
Lancet. 2007; 369(9570): 1356-62.



further enhanced by new laboratory methods introduced in late 2006 to reduce by
50% the time needed to confirm polio infections and, since 2005, a doubling of
surveillance sensitivity performance targets in all high-risk countries.

New tactics are tailored to address the specific challenges in the last 4 endemic
countries...

By late 2006, Tmmunization Plus Days' (IPDs) in Nigeria were combining mOPV
with other interventions, substantially increasing routine immunization coverage,
community acceptance and political support. In India, a new accelerated mOPV
campaign schedule is boosting young child immunity more rapidly than in 2006. In
Pakistan and Afghanistan, a new, multi-pronged approach includes cross-border
synchronization of campaigns, tracking of nomad populations and negotiating access
with local leaders and military forces. In all 4 countries, religious and traditional
Jeaders have substantially increased their role to better engage local communities.

In the last 4 endemic countries, the Head of Government is now directly engaged in
completing eradication ...

On 28 February 2007, the Heads of Government of Afghanistan, India, Nigeria and
Pakistan sent personal envoys to lead their delegations to the Director-General's
Urgent Stakeholder Consultation on Polio Eradication at WHO, Geneva. This level
of government can marshal cross-ministerial, cross-sectoral support for new tactics to
reach every child in each infected area. In 2 of the 4 countries the impact of this
support is already evident in new pledges totalling US$ 311 million in domestic
financing for polio activities.

Completing eradication will benefit the Millennium Development Goals (MDGs)...

The investment in GPEI pays major dividends beyond preventing 5 million polio
cases to date. Over 85% of the fulltime GPEI staff (approximately 3 400 people at 1
May 2007) work on other disease control activities for an average of 50% of their
time. This GPEI investment has helped avert 1.25 million deaths through Vitamin A
supplementation and 2.3 million deaths through measles mortality reduction
activities®; boost routine immunization and introduce new vaccines in GAVI-eligible
countries; respond to international health emergencies such as SARS and Avian
Influenza’; and facilitate a rapid response to humanitarian crises such as the South
Asia Tsunami in 2004 and the Pakistan earthquake in 2005. Further investing in
eradication will facilitate the continued integration of the GPET's infrastructure and
operations with other activities, and prevent the harmful consequences of an
inadvertent collapse in GPEI support.

8 Wolfson LJ. Measles Initiative. Has the 2005 measles mortality reduction goal been achieved? A
natural history modelling study. Lancet 2007; 369(9557): 191-200.

? Heymann DL, Aylward RB. Poliomyelitis eradication and pandemic influenza. Lancet 2006;
367(9521): 1462-4.



Immediate Actions to Intensify Polio Eradication Efforts (within 6 months)

Exploiting the new tools, tactics and commitments to accelerate polio eradication
during 2007-8 requires immediate action by all GPEI stakeholders. For endemic
countries, the priority is to increase the number of children vaccinated with the new
mOPVs in each polio-infected district during each campaign. At the international
level, the focus is on ensuring the GPEI has the financing and political support needed
to implement polio campaigns and surveillance of the highest possible quality.

National activities (polio-endemic countries)

1. Polio as a National Priority: a government mechanism will be established at
national and state/province levels to coordinate cross-ministerial and cross-
sectoral inputs regularly (at least every 2 months) and report to the head of
government. 'Polio officers' will implement the decisions of these bodies, with
overall responsibility for performance in their area.

2. Social Mobilization & Communications: a national-international review will
develop a comprehensive plan of action to engage communities in infected
districts, optimize mass media use, increase the role of local influencers and
proactively deal with rumours. Standard indicators will be analyzed during each
campaign, with a revision of the plan if appropriate.

3. Campaign Quality & Monitoring: to reach >95% of children in infected districts,
microplans will be redone to international standards with all areas mapped and
assigned to vaccinators acceptable to the community; local organizations and
NGOs will be engaged, especially religious and women's groups. Independent
teams will monitor campaigns in high-risk areas'° and report to the national polio
technical advisory body. In infected districts, areas achieving <90% coverage will
be revisited and revaccinated.

4, Routine Immunization: coverage targets will be established for polio-infected
districts and, with key process indicators'', included in data reviewed during each
meeting of national technical advisory body.

5. Research & Introduction of New Tools: research to guide activities (e.g.
serosurveys, IPV studies, pilots of new interventions) will be identified by
technical advisory bodies and addressed within 6 months. New tools will be
rapidly introduced (e.g. by licensing at least 2 of each mOPV1 and mOPV3).

6. Domestic Financing: 3-year eradication budgets will be established or updated,
domestic financing will be finalized, and a high-level national Interagency
Coordinating Committee (ICC) meeting will be convened 2 times per year with
development partners and the Ministry of Finance to discuss or clarify domestic
financing.

' Highest risk areas for missing children during polio campaigns, as identified by a high burden of
disease, a high proportion of 'never vaccinated children’, historically poor campaign performance, etc.

' Key process indicators may include the proportion of routine immunization positions that are vacant,
routine immunization sessions conducted and vaccine stockouts.



International activities (donors and partner agencies)

1.

International Financing: development partners will include the 'Case for
Completing Polio Eradication’' in G8 meetings, meetings of the OECD-DAC, the
World Bank Development Committee, the Organization of Islamic Conference
(OIC) and Boards of the Global Alliance for Vaccines and Immunization (GAVI).

International Advocacy: the Director-General of WHO will travel to each of the 4
endemic countries to discuss the intensified eradication effort with the Head of
Government. The 'Case for Completing Polio Eradication’ will also be brought to
the attention of the political leaders and organizations that support the GPEI,
through the summits of the G8, the Organization of Islamic Conference (OIC), the
African Union, the South Asian Association for Regional Cooperation (SAARC)
and the Commonwealth.

Enhancing the Safety of Polio Workers & Volunteers: WHO, UNICEF and
relevant international stakeholders will assist national efforts to advocate for Days
of Tranquillity and/or other mechanisms to ensure the safe passage of vaccinators
to reach all children in insecure areas and areas of active conflict.

International Coordination of Campaigns: WHO and UNICEF will assist
countries to synchronize campaigns where this is needed to optimize coverage of
moving populations (e.g. Afghanistan/Pakistan, India/Nepal, Nigeria/Niger).

. Limiting International Spread of Polio: WHO and UNICEF will assist reinfected

countries to implement rapid responses to polio outbreaks. WHO will also assist
in updating national immunization policy to reduce the risk of polio importations.



Milestones for an Intensified Polio Eradication Effort

Progress towards the following milestones will demonstrate whether the 'immediate
actions for an intensified eradication effort' are being implemented and achieving the
expected impact on stopping polio transmission in endemic and reinfected countries.

1. Endemic Countries; Reduction in Polio-Infected Districts

« by end-2007 there should be a 50% reduction in the number of polio-infected
districts relative to 2006.

« by end-2008 polio transmission should be interrupted or there should be at
least a further 50% reduction in the number of infected districts relative to
2007.

2. Endemic Countries: Increase in Protection Against Polio in Infected Districts'?

« by end-2007 the level of immunity against polio among children aged 6-35
months in infected districts should be at least at the level in polio-free districts.

« by end-2008 the level of polio immunity among children aged 6-35 months in
infected districts should have been at least as high as in polio-free districts, for
at least 12 months.

3. Reinfected Countries: Rapid Cessation of New Polio Outbreaks

« by end-2007, countries reinfected in 2006 will have implemented appropriate
response activities* and interrupted transmission of the imported poliovirus.

« by end-2008, any country reinfected in 2007 will have implemented response
activities and interrupted transmission of the imported poliovirus.
4. TInternational Stakeholders: Closure of the Financing Gap i

« by mid-2007 sufficient funding will have been pledged to finance all
eradication activities planned through end-2007.

. by end-2007 sufficient funding will have been pledged to finance all
eradication activities planned through end-2008.

'? Measured by the vaccination status of non-polio acute flaccid paralysis (AFP) cases aged 6-35
months and, if appropriate, adjusted for differences in vaccine efficacy compared with polio-free areas.

"* World Health Assembly Resolution WHAS9.1.

' As outlined in the relevant edition of the Financial Resource Requirements of the Global Polio
Eradication Initiative (FRRs) at www.polioeradication.org.




Monitoring the Intensified Polio Eradication Effort

Stakeholders can monitor progress towards the milestones and activities of the
intensified eradication effort on the GPEI website www.polioeradication.org, and in
GPEI publications (e.g. PolioNews and the GPEI Annual Report).

In each endemic country, activities will be monitored and guided every 4-6 months by
the polio technical advisory body (the Expert Review Committee (ERC) in Nigeria;
the Technical Advisory Group (TAG) in Afghanistan and Pakistan; and the India
Expert Advisory Group (IEAG)). At the international level, activities will be
monitored by the Advisory Committee on Polio Eradication (ACPE) every 6 months
(with a face-to-face meeting every 12 months) and by regional advisory committees
each year.

The findings of the technical advisory bodies will be posted on the GPEI website
within 10 days of each meeting and will be reflected in the annual reports of the
Secretariat to the World Health Assembly. Follow-up stakeholder consultations will
be convened every 12 months.



A Call to Action to Finance an Intensified Eradication Effort, 2007-8

Implementing the 'immediate actions' to intensify the GPEI requires a rapid injection
of multi-year flexible funding, without which the opportunity to eradicate polio will
be lost. As of 10 May 2007, the GPEI had a funding gap of US$ 540 million for
2007-8. Activities and staff will have to be cut back as early as July 2007 if US$ 100
million of the funding gap is not secured by that time. A further US$ 100 million of
the funding gap requirement is needed by November 2007.

Summary of external financing required by major category of expenditure, 2007-8
(US$ millions)”’

Major Expenditures 2007 2008 2007-2008
Oral polio vaccine $ 227.98 $ 176.09 $ 404.07
Campaign operations $ 230.69 $ 16381 $ 394.50
Outbreak response/ mOPV evaluation $ 50.00 $ 35.00 $ 85.00
Surveillance $ 61.09 $ 59.47 $ 120.56
Laboratory $ 8.37 $ 8.45 $ 16.82
Technical assistance $ 87.90 $ 83.35 $ 171.25
Certification and containment $ 12.00 $ 12.00 $ 24.00
Products for the post-eradication era $ 5.00 $ 5.00 $ 10.00
Vaccine for post-eradication stockpile $ 12.70 $ 31.60 $ 44.30
Subtotal $ 695.72 $ 574.77 $ 1,270.50
Contributions $ 493.80 $ 237.73 $ 731.53
Funding gap $ 20192 $ 337.04 $ 538.97
Budget notes:

. conducting additional campaigns to raise immunity in polio-free countries at
moderate risk of importations would cost an additional US$ 110 million per year.

. a 12-month delay in completing eradication in the Pakistan/Afghanistan reservoirs,
Nigeria or India would increase costs by a minimum of US$ 45 million, US$ 80
million and US$ 140 million, respectively.

. after interrupting wild poliovirus transmission globally, US$ 661 million will be
required over the next 3 years for certification and post-eradication preparedness.

'3 Details can be found in the Financial Resource Requirements of the Global Polio Eradication
Initiative (FRRs) at www.policeradication.org .




>

Articles

> W

Lancet 2007; 369: 1356-62

Published Online
April 12, 2007
DOI:10.1016/50140-
6736(07)60531-5

See Comment pages 1321
and 1322

See Articles page 1363

Department of Infectious
Disease Epidemiology, Imperial
College London, London, UK
(N € Grassly DPhil); National
Polio Surveillance Project,
WHO, New Delhi, India

() Wenger MD, S Durrani BSc,

S Bahl MD); Enterovirus
Research Centre, Parel,
Mumbai, India

() M Deshpande PhD); and
Global Polio Eradication
Initiative, WHO, Geneva,
Switzerland (R W Sutter MD,
D L Heymann MD,

R B Aylward MD)
Correspondence to:

Dr Nicholas C Grassly,
Department of Infectious Disease
Epidemiology, Imperial College
London, Norfolk Place, London
W21PG, UK
n.grassly@imperial.ac.uk

1356

Protective efficacy of a monovalent oral type 1 poliovirus
vaccine: a case-control study

Nicholas C Grassly, Jay Wenger, Sunita Durrani, Sunil Bahl, Jagadish M Deshpande, Roland W Sutter, David L Heymann, R Bruce Aylward

Summary

Background A high-potency monovalent oral type 1 poliovirus vaccine (mOPV1) was developed in 2005 to tackle
persistent poliovirus transmission in the last remaining infected countries. Our aim was to assess the efficacy of this
vaccine in India.

Methods We estimated the efficacy of mOPV1 used in supplementary immunisation activities from 2076 matched
case-control pairs of confirmed cases of poliomyelitis caused by type 1 wild poliovirus and cases of non-polio acute
flaccid paralysis in India. The effect of the introduction of mOPV1 on population immunity was calculated on the
basis of estimates of vaccination coverage from data for non-polio acute flaccid paralysis.

Findings In areas of persistent poliovirus transmission in Uttar Pradesh, the protective efficacy of mOPV1 was
estimated to be 30% (95% CI 19-41) per dose against type 1 paralytic disease, compared with 11% (7-14) for the
trivalent oral vaccine. 76-82% of children aged 0-23 months were estimated to be protected by vaccination against
type 1 poliovirus at the end of 2006, compared with 59% at the end of 2004, before the introduction of mOPV1.

Interpretation Under conditions where the efficacy of live-attenuated oral poliovirus vaccines is compromised by a
high prevalence of diarrhoea and other infections, a dose of high-potency mOPV1 is almost three times more effective
against type 1 poliomyelitis disease than is trivalent vaccine. Achieving high coverage with this new vaccine in areas
of persistent poliovirus transmission should substantially improve the probability of rapidly eliminating transmission

of the disease.

Introduction
By early 2004, the transmission of indigenous wild
poliovirus had been interrupted in all but six countries of
the world as a result of a concerted international
eradication effort. In four of these countries—Nigeria,
Niger, Pakistan, and Afghanistan—sustained trans-
mission was the result of a failure to immunise a
sufficiently high proportion of children against polio-
myelitis” However, In India and Egypt, poliovirus
transmission persisted despite immunisation coverage
with four doses of the trivalent oral poliovirus vaccine of
more than 90% among children aged less than 5 years.**
In recognition of the grave threat that persistent
transmission in India and Egypt posed to the Global
Polio Eradication Initiative, the programme’s inter-
national oversight body urgently reviewed a range of
options in October, 2004, to enhance the effectiveness of
vaccination in these areas. By that time, transmission of
wild type 2 poliovirus had been interrupted worldwide
and type 3 poliovirus had been eliminated in Egypt and
all but one state of India. Consequently, the Advisory
Committee on Polio Eradication recommended the
rapid development, licensing, and introduction of a new
monovalent oral type 1 poliovirus vaccine (mOPV1).!
This new vaccine possesses five times the potency of
licensed monovalent vaccines used in the early 1960s
(1x106 median cell culture infective doses [CCID;] vs
200000 CCIDy, per dose).” Through an extraordinary
public-private development effort this new mOPV1 was
licensed by April, 2005, in India and Egypt and used in

mass polio immunisation campaigns in India (April,
2005) and Egypt (June, 2005).*”

The efficacy of mOPV1 has major implications for
international public health. The Global Polio Eradication
Initiative has invested US$5 billion in eradication over a
20-year period and a key role is now proposed for
monovalent vaccines in the strategic approach to
interrupting the transmission of remaining indigenous
wild poliovirus and managing the risks of re-emergent
transmission of poliovirus after global certification of
eradication.®

Especially important to the programme is the
effectiveness of the monovalent vaccine under field
conditions of poor sanitation and high population density,
where a high prevalence of diarrhoeal disease and other
infections have been shown to interfere with the efficacy
of trivalent oral poliovirus vaccine as well as to favour the
transmission of wild poliovirus.* In Egypt, no indi-
genous strain of wild poliovirus has been detected since
the introduction of mOPVL? In India, however, a polio
outbreak in 2006 allowed us to study the efficacy of this
new vaccine under field conditions. Our aim was to
determine the protective efficacy of mOPV1in India and
explore the consequent implications of mOPV1 for global
polio eradication and post-eradication risk management.

Methods

Patients and procedures

Since the introduction of mOPV1 use in India in 2005,
vaccination efforts have focused on the northern states of
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Investigators who enrolled patients

Australia—C Bladin, S Davis, R Gerraty, ] Frayna, G Herkes, P Landau,
D Crimmins, D Schultz, S Read, G Hankey; Austria—W Soukop,

K Niederkorn, E Rumpl, W Lang; Brazil—A A Gabbai, E Ramacciotti,
M Friedrich, E R F Manenti, R ] Gagliardi; Canada—L Berger, C Bradley,
A Mackey, M Mant, G Pineo; Colombia—M [ Vergara; Czech
Republic—Z Kalita, M Bar, D Vaclavik, R Mikulik, ] Neumann, E Ehler,
] Bauer, O Skoda; India—M V Padma, C U Velmurugendran, A Patel,
V Puri, S Ravat, A Shah, S Prabhakar, R Srinivasa, M Singh,

] M K Murthy; Israel—B Brenner, A S Berliner, G Lugassy, M Ellis;
Italy—C Fieschi, C Argentino, D Paternostro, G Micieli, D Imberti;
Mexico—] L Ruiz-Sandoval, A Arauz, L Leon-Flores, G Aguayo-Leytte,

J Villarreal-Careaga, C Cantu-Brito, ] A Sagastegui-Rodriguez;
Poland—A Czlonkowska, D Filipczak, P Haug, H Kwiecinski, W Nyka,
J Pniewski, | Kozlowska-Staniczek, Z Stelmasiak,

A Kuczynska-Zardzewialy; South Africa—L Van Zyl, ] Steyn,

] Engelbrecht, | Gardiner, F Maritz, L Jamjam, H F M Nortje, R Isaacs;
South Korea—] K Roh, M K Han, Y S Lee, B C Lee, | H Heo, D I Chang,
D | Shin; Turkey—S Bahar, B Ince, G Bakac, K Selekler, K Kutluk,

E Ogul, A Ozeren. USA—D Sherman, ] Couch, R B Van Staven,

H Payne, B Dihenia, R Atkinson, | Bertoni, D Chiu, G Albers, K Levin,
| Graff, E Giraldo, N Papamitskas, A Lahiri, M Vengrow, | | Wang,

D Wang, E Skalabrin, V D P Bandi, D Honeycutt, A Kay, S Kishner,

K Sheinart, M Duerden, A Felix, M Goldstein, P Mazzeo, W O'Riordan,
] Rubin, E Albakri, R Dafer, S Etezadi, E Lader, W Felton, A Kloman,

D Pasupuleti, S Mallenbaum, | Kramer, M Concha, R Zweifler.
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Uttar Pradesh—where over 80% of all type 1 cases of
poliomyelitis in India in 2006 occurred—and Bihar.
Frequent rounds of vaccination with mOPV1 have been
interspersed with use of trivalent vaccine to maintain
immunity to type 3 poliovirus. In the few districts with
continued reporting of type 3 poliomyelitis, monovalent
vaccine against type 3 (mOPV3) has also been used in up
to two immunisation rounds.

We extracted data for cases of type 1 poliomyelitis and
control individuals from the database of the National
Polio Surveillance Project, which detects and investigates
cases of acute flaccid paralysis in children aged less than
15 years in India. The National Polio Surveillance Project
is an active surveillance system that receives reports from
over 10000 health-care institutions and 15000 health-care
practitioners.” All cases of acute flaccid paralysis undergo
standard clinical, epidemiological, and laboratory
investigations, including the collection of two stool
samples to test for wild poliovirus. Data were extracted for
patients in whom paralysis developed between January 1,
1997, and December 31, 2006. Laboratory confirmation of
suspected cases of poliomyelitis was not routinely done
before this time. Cases of acute flaccid paralysis without
information on vaccine doses received or that did not
have two adequate stool samples and had residual
paralysis compatible with poliomyelitis were excluded
from the analysis.

Institutional ethics approval was not sought since this
is not a prospective intervention study. The paper reports
an analysis of a National Surveillance database recording
use of standard vaccines licensed by the National
Regulatory Authority of the Government of India for use
in India. The database is anonymised and free of
personally identifiable information.

A case of type 1 poliomyelitis was defined as any case
of acute flaccid paralysis with virological confirmation of
type 1 wild poliovirus. Virological confirmation was done
by the national laboratory network supported by the
National Polio Surveillance Project. We estimated the
sensitivity of laboratory testing for type 1 poliovirus from
the consistency in results across the two stool samples
collected from each case of acute flaccid paralysis.” The
tests are assumed to be 100% specific since virus is
grown in culture and all positive samples are sequenced
in the VPI region of the viral genome to allow
differentiation of genotype and to identify any identical
sequences that would indicate potential cross-
contamination of samples.

Cases of acute flaccid paralysis from which wild
poliovirus was not isolated from stool samples were
defined as non-polio acute flaccid paralysis and could
have been caused by a wide range of conditions including
Guillain-Barré syndrome, trauma, and infection with
other enteroviruses.” Control individuals were selected
from these cases of non-polio acute flaccid paralysis and
were matched to each case of poliomyelitis by district,
age of onset of paralysis (to within 1 month), and date of
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onset of paralysis (to within 3 months). Matching criteria
were chosen to reduce differences in exposure to wild
poliovirus between cases and controls to a minimum,
and are consistent with criteria used previously to
estimate the efficacy of the trivalent vaccine.” We
estimated the probability that a case of non-polio acute
flaccid paralysis was actually infected with type 1
poliovirus (ie, the risk of misclassification) from the
sensitivity and specificity of laboratory testing and the
prevalence of type 1 poliovirus among all reported cases
of acute flaccid paralysis.”

The number of doses of oral poliovirus vaccine reported
by the parent to have been received by each case and
control was extracted from the case investigation data.
Individuals who recorded dose information were masked
to the polio status of the child, which only became
available after virological testing of the stool samples.
These data do not differentiate between doses of oral
poliovirus vaccine received through routine immun-
isation services, which use only trivalent vaccine, and
supplementary immunisation activities, which use
trivalent or monovalent vaccine. We therefore estimated
the efficacy of mOPV1 under the assumptions of
either 0% or 100% coverage by routine services. In the
first case, we assumed that none of the total reported
doses of vaccine were received through routine services.
In the second case, the first three doses reported by cases
and controls were assumed to have been trivalent vaccine
received through routine services. The number of doses
of monovalent and trivalent vaccine received by each case
and control through supplementary immunisation
activities was determined from their exposure to activities
with different vaccine types based on their district of
residence, date of birth, and date of onset of paralysis.
For example, a child born on November 22, 2004, in
Moradabad district in Uttar Pradesh, with date of onset
of paralysis of November 12, 2005, would have been
exposed to seven rounds of supplementary immunisation,
four of which were with mOPV1 and the rest with
trivalent vaccine. To estimate the number of doses of oral
poliovirus vaccine of a particular type received by a child
with acute flaccid paralysis, we multiplied the number of
doses reported to have been received by the child by the
fraction of supplementary immunisation activities that
used vaccine of that type.

Statistical analysis

Vaccine efficacy was calculated by comparing the number
of doses received by cases with that of matched controls by
use of conditional logistic regression.® The odds of
infection with paralytic poliovirus in India shows a
log-linear relationship with the number of doses of
trivalent vaccine received." This finding is consistent with
the mechanism of action of oral poliovirus vaccine, which
shows an all-or-nothing response to vaccination in terms
of protection against paralytic disease, with a probability
of protection per dose that is independent of the number
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See Online for webappendix

Matched cases
of poliomyelitis

Cases of
poliomyelitis

Age (years)
<1 1820 (37%) 851 (41%)
1-2 2471 (50%) 1051 (51%)
3-4 458 (9%) 141 (7%)
5+ 217 (4%) 33(2%)
Location
Uttar Pradesh 2973 (60%) 1499 (72%)
Bihar 439 (9%) 204 (10%)
Rest of India 1554 (31%) 373 (18%)
Period
1997-2001 2540 (51%) 816 (39%)
2002-2006 2426 (49%) 1260 (61%)
Exposed to mOPV1, assuming
(a) no routine tOPV 534 (11%) 451 (22%)
(b) first three doses routine tOPV 479 (10%) 405 (20%)
Total 4966 (100%) 2076 (100%)

Data are n (%). mOPV1=monovalent oral type 1 poliovirus vaccine. tOPV=trivalent
oral poliovirus vaccine.

Table 1: Characteristics of matched cases of type 1 poliomyelitis and all
| reported cases of type 1 poliomyelitis, 1997-2006

of earlier doses.”* We therefore estimated the log-odds of
a paralytic infection with type 1 poliovirus as a linear
function of the number of doses of vaccine of different

types:
In(odds)=B_x_+Bx+E

where (1-e*) is the per-dose protective efficacy of mOPV1
against type 1 paralytic poliovirus, (1-eP)is the per-dose
protective efficacy of the trivalent vaccine against type 1
poliovirus, and x, and x, are the number of doses of
mOPV1 and trivalent vaccine received, respectively. Each
matched case-control pair has a particular level of
exposure to wild poliovirus, E, which is unknown and
can be eliminated from the analysis by maximising the

Vaccine Location Vaccine efficacy
Trivalent Rest of India 23% (17-29)
Bihar 19% (8-29)
Uttar Pradesh 11% (7-14)
No routine tOPV Monovalent Rest of India 36% (0-72)
Bihar 18% (0-43)
‘ Uttar Pradesh 30% (19-39)*
First three doses routine tOPV Monovalent Rest of India 42% (0-71)
Bihar 19% (0-47)
Uttar Pradesh 31% (20-41)1

Data are efficacy (95% Cl). tOPV=trivalent oral poliovirus vaccine. *Significantly better than trivalent vaccine in Uttar
'\ Pradesh, p=0.0007. Significantly better than trivalent vaccine in Uttar Pradesh, p=0-0004.

Table 2: Estimated per dose protective efficacy of mOPV1 and trivalent vaccine against paralysis by
typ$ 1 poliovirus in India

1358 |
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conditional likelihood.* We estimated vaccine efficacy
separately for the states of Uttar Pradesh and Bihar, and
for the rest of India, by including an interaction term,
since the efficacy of trivalent vaccine in these two
northern states has been shown to be lower than in the
rest of India.” We also examined the possibility of
interference between mOPV1 and doses of trivalent
vaccine by testing for an interaction.

To examine the hypothesis of a constant efficacy per
dose for mOPV1, we also treated the estimated number
of doses received as a categorical variable, and this
unconstrained model was compared with the model with
a constant per dose efficacy by use of the likelihood ratio
statistic. Potential differences in mOPV1 efficacy by age
were also examined by the inclusion of an interaction
term for the age at onset of paralysis by 6-month
age-groups. We tested the robustness of the process used
to assign the vaccine type of each reported dose by
examining the estimated efficacy of oral poliovirus
vaccine irrespective of vaccine type before and after the
introduction of monovalent vaccine in 2005.

The overall effectiveness of mOPV1 in Uttar Pradesh
was assessed by calculating the proportion of children
who were protected by vaccination against type 1
paralytic poliovirus, by 3-month age-groups, in the last
quarter of 2004 (ie, just before the introduction of
mOPV1) and the last quarter of 2006. This was estimated
from the number doses of mOPV1 and trivalent vaccine
received by children with non-polio acute flaccid
paralysis, who are assumed to have the same level of
vaccine coverage as other children from the same
age-group and location, and the estimated efficacy for
each of these vaccines (see webappendix for further
details). A comparison was made with the estimated
proportion of children protected in the last quarter
of 2004 in the rest of India, where wild poliovirus
transmission had been interrupted for the previous
2 years and continued immunisation had maintained
the reproductive number below one, the threshold for
persistence.” Immunity among 0-23-month-old
children in the rest of India at this time is therefore
indicative of exposure to vaccine virus alone, not wild
poliovirus. The implications of mOPV1 for post-
eradication risk management were assessed by calcu-
lating the number of doses of mOPV1 or of trivalent
vaccine required to achieve a level of protection
comparable with that which interrupted wild poliovirus
transmission and maintained polio-free status in the
rest of India.

All statistical analyses were implemented with the
statistical programming language R.

Role of the funding source

The funding source had no role in the study design, data
collection, data analysis, data interpretation, or writing of
the report. All authors had full access to all the data. NCG
had final responsibility to submit for publication.
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Results

122173 cases of acute flaccid paralysis were identified. Of
these, 2580 did not have two adequate stool samples and
had residual paralysis compatible with poliomyelitis and
were thus excluded from the analysis; a further 5773 cases
did not report the number of vaccine doses received and
were also excluded. 4966 cases of type 1 poliomyelitis
had complete dose information for the entire study
period; of these, 2076 were matched with suitable
controls (table 1). The age distribution of matched cases
was much the same as that for all reported cases of
poliomyelitis. There was a greater probability of finding
a matched control in Uttar Pradesh in recent years
because there were more reported cases of non-polio
acute flaccid paralysis in this region compared with
other parts of India; in 2006, 388 (86%) cases of type 1
poliomyelitis reported from Uttar Pradesh were matched
with a control. Between 438 and 460 matched controls
were exposed toatleast one supplementary immunisation
activity with mOPV1, depending on the assumed routine
coverage with trivalent vaccine.

We estimate that the protective efficacy of mOPV1 in
Uttar Pradesh is 30% (95% CI 19-39) per dose under the
assumption of no routine coverage with trivalent vaccine
and 31% (20-41) under the assumption of 100% coverage
of routine programmes with up to three doses of trivalent
vaccine (table 2). Both efficacy estimates are significantly
higher than that for trivalent vaccine against type 1
poliovirus in Uttar Pradesh, which we estimated to be
11% per dose, irrespective of the assumption about routine
coverage (p=0-0007 and 0-0004 for each assumption). The
estimate of mOPV1 efficacy is largely independent of the
assumption about routine coverage with trivalent vaccine.
Therefore, our (conservative) point estimate of mOPV1
efficacy is 30% per dose, with a CI of 19—41%, which spans
the intervals for our two estimates. In Bihar and the rest of
India, there were insufficient cases of poliomyelitis in 2006
to allow us to estimate mOPV1 efficacy precisely (table 2).
As expected, there was no significant interaction between
doses of mOPV1 and of trivalent vaccine in protecting
against paralytic type 1 poliovirus, since supplementary
immunisation activities occured at least 4 weeks apart to
avoid interference between vaccine virus doses (p=0-54
and p=0-21 for each assumption).

The estimated odds of infection with paralytic poliovirus
was found to fall exponentially with increasing number
of doses of mOPV1 or trivalent vaccine, consistent with
the assumption of a constant vaccine efficacy per dose
(webfigure 1). Furthermore, the model with a constant
probability of providing protection per dose did not give a
significantly worse fit than the unconstrained model with
differing efficacy by number of vaccine doses previously
received (likelihood ratio test p=0-9). The estimated
efficacy of mOPV1 was not dependent on age at onset of
paralysis.

We estimated that the sensitivity of testing for type 1
poliovirus from cases of acute flaccid paralysis with two
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stool samples was 97%, which is consistent with previous
estimates.” The prevalence of type 1 poliovirus among
all cases of acute flaccid paralysis was estimated to
be 4-7% and the probability of misclassifying a child
paralysed by type 1 poliovirus as a non-polio acute flaccid
paralysis control to be 0- 0017

Figure 1 shows the effect of mOPV1 on the proportion
of children protected by vaccination against type 1
paralytic poliovirus for Uttar Pradesh, assuming
0% routine coverage with trivalent vaccine. Similar
results were found when we assumed that there was
100% routine coverage with trivalent vaccine (webfigure 2).
The number of doses of oral poliovirus vaccine received
by children aged 0-23 months, as estimated from data

See Online forwebfigures 1 and 2
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Figure 1: The effect of monovalent vaccine on population immunity among children in Uttar Pradesh
Calculations assume that all doses were received through supplementary immunisation campaigns. (A) The mean
number of doses of each type of oral poliovirus vaccine received by children in Uttar Pradesh by 3-month age-groups,
comparing the last quarter of 2004 with 2006. (B) The proportion of children in Uttar Pradesh who remained
unprotected by oral vaccine against type 1 paralytic poliovirus in the last quarter of 2004 and 2006, based on the
estimated coverage and efficacy of monovalent and trivalent vaccines. mOPV1=monovalent oral type 1 paliovirus
vaccine. mOPV3=monovalent oral type 3 poliovirus vaccine. tOPV=trivalent oral poliovirus vaccine.
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Figure 2: Proportion of children protected against type 1 paralytic poliovirus
Based on vaccine efficacy estimates for Uttar Pradesh. The shaded areas
represent 95% Cl for the per dose efficacy estimates. mOPV1=monovalent oral
type 1 poliovirus vaccine. tOPV=trivalent oral poliovirus vaccine.

for cases of non-polio acute flaccid paralysis, shows a
marginal improvement, from an average of seven doses
in the last quarter of 2004 to eight doses for the same
period in 2006 (figure 1). However, there was a substantial
improvement in population immunity between the two
periods, since in 2006 about half of the doses received in
this age-group were mOPV1 (45-69%, depending on
assumed coverage of routine services; figure 1 and
webfigure 2). Consequently, in the last quarter of 2004,
59% of children aged 0-23 months in Uttar Pradesh were
protected against type 1 poliovirus, compared with
76-82% of children in this age-group in the last quarter
of 2006. This finding is comparable with an estimated
81% of children aged 0-23 months protected against
type 1 poliovirus in the rest of India (excluding Bihar)
during the last quarter of 2004.

The overall protective efficacy of vaccine given to
children in Uttar Pradesh, irrespective of the inferred
vaccine type, was estimated to be 25% (95% CI 17-31) per
dose in 2006, compared with 9% (5-14) in the 5 years
preceding the distribution of monovalent vaccine
(p=0-0002). This increase in overall vaccine efficacy
following the introduction of mOPV1 supports the notion
that this vaccine has greater efficacy than does trivalent
vaccine, irrespective of the process used to classify the
type of vaccine for each reported dose.

The greater efficacy of mOPV1 leads to much more
rapid protection of children than with trivalent vaccine in
Uttar Pradesh (figure 2). Each child would need to receive
about five doses of mOPV1 to achieve an estimated 78%
(range 61-87) level of vaccine-generated immunity, which
is comparable with that needed to interrupt wild poliovirus
transmission in the rest of India. By contrast, 14 doses of
trivalent vaccine would be needed to reach such a level of
protection.

Discussion

Our results show that, in the state of Uttar Pradesh, the
monovalent vaccine is about three times more likely to
result in a protective immune response against type 1
paralytic poliomyelitis than is the trivalent vaccine,
irrespective of the assumption about routine immu-
nisation. This increased efficacy is probably caused by the
absence of interference between the three Sabin vaccine
strains.” Even balanced formulations of trivalent poliovirus
vaccines tend to result in preferential infection and
seroconversion to type 2 virus, especially in developing
countries, most likely explaining the global eradication of
wild type 2 poliovirus in 1999.

The relative efficacy of mOPV1 is somewhat better than
expected from seroconversion studies after vaccine
administration, in which a relative rate of seroconversion
per dose of 2-2-5 was found.” However, an estimated
per dose efficacy of 30% is substantially lower than an
overall seroconversion rate of 72% (range 53-89) observed
in four small studies from developing countries,” which
is probably the result of the higher prevalence of diarrhoea
and other infections in Uttar Pradesh. Such infections
can severely compromise the efficacy of live-attenuated
oral poliovirus vaccine, as has been shown for the
trivalent vaccine."? Vaccine quality is unlikely to be a
problem, since temperature-sensitive vaccine vial
monitors have been used in India since 1998, and routine
testing of samples of vaccine vials from the field have
found consistently high vaccine potency (>106 CCIDj,
per dose). We were unable to generate precise estimates
of the efficacy of mOPV1 outside Uttar Pradesh;
nevertheless, efficacy is probably higher in the rest of
India because of the lower prevalence of diarrhoea and
other infections.

Although the estimated per dose efficacy of mOPV1 is
below that observed in other studies, its efficacy was
three times greater than that of the trivalent vaccine in
the same setting, which has important implications for
interrupting the remaining chains of wild poliovirus
transmissionin India as well as managing post-eradication
risks. Most importantly, our estimate that 76-82% of
children aged 0-23 months were protected by vaccine
against type 1 paralytic poliovirus in Uttar Pradesh in the
last quarter of 2006 due to the use of mOPV1 in over half
the supplementary immunisation activities compares
favourably with the estimated 81% achieved in the rest of
India (excluding Bihar) at the end of 2004 when endemic
transmission of type 1 wild poliovirus had been stopped
for 2 years and the reproductive number maintained
below the threshold for persistence.” In both cases, actual
population immunity will be somewhat higher than these
estimates of primary vaccine-derived immunity, due to
natural exposure to wild poliovirus, secondary vaccine
virus transmission, and the presence of maternal anti-
bodies that protect children in the first few months of life.

Although a proportion of the children who seroconvert
after immunisation with oral poliovirus vaccine can still
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become infected with poliovirus, the observation of a
herd effect sufficient to interrupt transmission in the rest
of India is consistent with studies that show that the
duration and titre of viral excretion in children who
become infected after immunisation are substantially
reduced compared with unimmunised children.”* In
Uttar Pradesh, the proportion of children that need to be
protected to interrupt transmission could be higher than
in the rest of India, since higher population densities and
poorer sanitation probably resultin a greater transmission
potential of wild poliovirus.

The higher per dose efficacy of mOPV1 compared with
trivalent vaccine would facilitate a much more rapid
increase in population immunity during an outbreak
response in the post-eradication era. In the setting of
Uttar Pradesh, five doses of mOPV1 would be needed to
protect about 80% of children against type 1 poliomyelitis
(figure 2). A comparable level of protection with trivalent
vaccine would require 14 doses. This lends support to the
idea of the stockpiling monovalent vaccines for managing
the risks associated with polioviruses in the post-
eradication era, as proposed by the Advisory Committee
on Polio Eradication.®

Several factors could affect the precision of our estimate
of the field efficacy of mOPV1. The number of doses of
vaccine of different types recorded for each case of acute
flaccid paralysis relies on accurate reporting of doses
received and correct classification of the vaccine dose
administered. Any misreporting that might have occurred
is unlikely to have affected our estimate of vaccine efficacy,
since more detailed follow-up of a subset of cases of
poliomyelitis in 2005 found no tendency towards under-
reporting or over-reporting of doses. Misclassification of
vaccine doses received by individuals with acute flaccid
paralysis will lead to an underestimate of the true mOPV1
efficacy, since trivalent doses could erroneously be
recorded as mOPV1. Although such a misclassification
could have some effect on our estimate of mOPV1 efficacy,
the proportion of children missed by each supplementary
immunisation activity is small (<5%) and exposure to
different types of such activities is strongly correlated
with the number of doses reported by individuals with
acute flaccid paralysis, suggesting misclassification—and
misreporting—is limited (webfigure 3). That mOPV1 is
more effective than trivalent vaccine is lent strong support
by the increased estimated efficacy of oral poliovirus
vaccine in 2006, irrespective of vaccine type, compared
with the 5 years before its introduction. Before the
introduction of mOPV1, estimated vaccine efficacy based
on data gathered since 1997 did not change over time.”

Children with non-polio acute flaccid paralysis are a
suitable control group for the analysis since they come
from the same communities as reported cases of
poliomyelitis. The estimate of vaccine efficacy would be
biased if these children were in fact paralysed due to
infection with type 1 poliovirus. However, the estimated
probability of misclassification is very low; indeed, just
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three cases of type 1 poliomyelitis would be expected to
be misclassified as controls over the entire period of the
analysis and less than one during 2005-06, when mOPV1
was in use. Although just under half the cases of type 1
poliomyelitis could be matched, the tendency to select
recent cases from Uttar Pradesh in the analysis of
efficacy does not introduce bias, since the analysis is
stratified by location and there has been no temporal
change in the efficacy of the trivalent vaccine.”
Furthermore, the estimate of mOPV1 efficacy is largely
based on matched case-controls from the outbreak
in 2006 centred on Uttar Pradesh, when 86% of cases
were matched with controls. Indeed the estimated
efficacy of mOPV1remains at 30% per dose (range 19-41)
when based on these cases alone.

Further studies are required to refine our understanding
of the field efficacy of mOPV1, and also monovalent vaccine
against type 3 poliovirus, and their role in interrupting the
final chains of wild poliovirus transmission worldwide and
managing post-eradication risks. Seroconversion studies
after administration of trivalent vaccine and mOPV1
should be completed in India and elsewhere to assess the
relative immunogenicity of these vaccines in different
settings. However, most important to the elimination of
poliovirus from the four remaining endemic areas in the
world is achieving and sustaining high coverage with oral
poliovirus vaccine of the appropriate type in all geo-
graphical areas and among all population subgroups. The
2006 outbreak of type 1 poliomyelitis in India, despite the
introduction of a substantially more efficacious vaccine
since mid-2005, serves as stark evidence of the need for
high coverage with multiple doses of vaccine as early as
possible in life in these areas. Achieving such coverage will
require sustained dialogue with local communities and
strong political commitment. If these conditions can be
met, the prospects are now very good for the elimination of
wild poliovirus transmission worldwide.

Contributors

NCG and RBA conceived the analysis and wrote the final manuscript,
NCG applied the analysis, JW coordinated surveillance of acute flaccid
paralysis, SD supported the analysis, SB supervised data collection, J]MD
did the laboratory testing of cases, and DLH and RWS contributed to the

concept and review of the paper. All authors reviewed the analysis and
contributed to the writing of the paper.

Conflict of interest statement
We declare that we have no conflict of interest.

Acknowledgments

This work was supported by a Royal Society University Research
Fellowship to NCG. We thank C Fraser for discussion and anonymous
reviewers for suggestions to improve the manuseript.

References

1 World Health Organization. Conclusions and recommendations of
the Ad Hoc Advisory Committee on Poliomyelitis Eradication,
Geneva, 21-22 September 2004. Wkly Epidemiol Rec 2004; 79: 401-08.

2 World Health Organization. Progress towards global eradication of
poliomyelitis, 2003 and January-April 2004. Wkly Epidemiol Rec
2004; 79: 229-36.

3 World Health Organization. Progress towards poliomyelitis
eradication in Egypt, January 2003 to July 2004. Wkiy Epidemiol Rec
2004; 79: 316-19.

See Online for webfigure 3

1361



Articles

136!

10

11

13

14

World Health Organization. Progress towards poliomyelitis
eradication in India, 2003. Wkly Epidemiol Rec 2004; 79: 121-25.
Caceres VM, Sutter RW. Sabin monovalent oral polio vaccines:
review of past experiences and their potential use after polio
eradication. Clin Infect Dis 2001; 33: 531-41.

World Health Organization. Conclusions and recommendations of
the Advisory Committee on Poliomyelitis Eradication, Geneva,
11-12 October 2005. Wkly Epidemiol Rec 2005; 80: 409-16.

Graf H. Manufacturing and supply of monovalent oral polio
vaccines. Biologicals 2006; 34: 141-44.

Aylward RB, Sutter RW, Cochi SL, Thompson KM, Jafari H,
Heymann D. Risk management in a polio-free world. Risk Anal
2006; 26: 1441-48.

Aylward RB, Sutter RW, Heymann DL. OPV cessation - the final
step to a “polio-free” world. Science 2005; 310: 625-26.

Grassly NC, Fraser C, Wenger |, et al. New strategies for the
elimination of polio from India. Science 2006; 314: 1150-53.

The World Health Organization Collaborative Study Group on Oral
Poliovirus Vaccine. Factors affecting the immunogenicity of oral
poliovirus vaccine—a prospective evaluation in Brazil and the
Gambia. [ Infect Dis 1995; 171: 1097-106.

Posey DL, Linking RW, Oliveria MJC, Monteiro D, Patriarca PA.
The effect of diarrhea on oral poliovirus vaccine failure in Brazil.

J Infect Dis 1997; 175: $258-63.

Banerjee K, Hlady WG, Andrus JK, Sarkar S, Fitzsimmons J,
Abeykoon P. Poliomyelitis surveillance: the model used in India for
polio eradication. Bull World Health Organ 2000; 78: 321-29.

Gary HE Jr, Sanders R, Pallansch MA. A theoretical framework for
evaluating the sensitivity of surveillance for detecting wild
poliovirus: 1. Factors affecting detection sensitivity in a person with
acute flaccid paralysis. ] Infect Dis 1997; 175 (suppl 1): $135-40.

15

16

17

19

20

21

22

23

Marx A, Glass |D, Sutter RW. Differential diagnosis of acute flaccid
paralysis and its role in poliomyelitis surveillance. Epidemiol Rev
2000; 22: 298-316.

Clayton D, Hills M. Statistical models in epidemiology. Oxford:
Oxford University Press, 1993.

Sutter RW, Kew OM, Cochi SL. Poliovirus vaccine—live. In: Plotkin
SA, Orenstein WA, eds. Vaccines, 4th edn. Philadelphia, PA, USA:
Saunders, 2004: 651-705.

Halsey N, Galazka A. The efficacy of DPT and oral poliomyelitis
immunization schedules initiated from birth to 12 weeks of age.
Bull World Health Organ 1985; 63: 1151-69.

Kohler KA, Deshpande JM, Gary HE, Banerjee K, Zuber PLF,
Hlady WG. Contribution of second stool specimen to increased
sensitivity of poliovirus detection in India, 1998-2000.

Epidemiol Infect 2003; 131: 711-18.

Patriarca PA, Wright PF, John T]. Factors affecting the
immunogenicity of oral poliovirus vaccine in developing countries:
Review. Rev Infect Dis 1991; 13: 926-39.

Henry JL, Jaikaran ES, Davies JR, et al. A study of poliovaccination
in infancy: excretion following challenge with live virus by children
given killed or living poliovaccine. | Hyg (Lond) 1966; 64: 105-20.
Onorato IM, Modlin JF, McBean AM, Thoms ML, Losonsky GA,
Bernier RH. Mucosal immunity induced by enhanced-potency
inactivated and oral polio vaccines. | Infect Dis 1991; 163: 1-6.
Ghendon YZ, Sanakoyeva I1. Comparison of the resistance of the
intestinal tract to poliomyelitis virus (Sabin’s strains) in persons
after naturally and experimentally acquired immunity. Acta Virol
1961; 5: 265-73.

www.thelancet.com Vol 369 April 21, 2007



On 21 April 2007, a leading medical journal - The Lancet -
published a new study by Kim Thompson et al from Harvard
University, demonstrating that effective control of polio (eg
maintaining low numbers of polio cases) would cost more in the
long-term - both in human suffering and dollars - than finishing
eradication.

Below are answers to frequently asked questions relating to the
study.

What are the study’s main findings?

« Concerns about the high perceived costs of eradicating the
relatively low number of polio cases worldwide have led to recent
suggestions that it is time to shift from a goal of eradication to
control-abandoning eradication and allowing wild polioviruses to
continue to circulate-which proponents of control believe can
sustain the low number of cases. This paper urges explicit
consideration of the health and financial trade-offs associated with
this choice.

« Comparing the numbers of expected cases and costs for 20 years
into the future for a range of eradication and control options, the
study finds that eradication is the best solution. As long as it is
technically achievable, eradication offers both lower cumulative
costs and cases than control in the long-term, even with the costs
of achieving eradication exceeding several billion dollars more.

« The results suggest that control means a future with high costs and
low cases or with low costs and high cases. Low costs and low cases
is only an option if we continue to pay high costs in the short-term
until we eradicate.

« Results from a dynamic model of endemic wild poliovirus
transmission in the populous Northern India states of Uttar Pradesh
and Bihar show that eliminating the virus requires that we increase
the immunization intensity.

« Permanently reducing vaccination intensity even by a small
percentage will lead to a significant resurgence of polio incidence
and thousands of annual cases expected just in Uttar Pradesh and
Bihar.

« This study demonstrates that acting based on concerns of incurring
high costs to prevent few polio cases will eventually lead to more
polio cases and much higher cumulative costs compared to
eradication followed by cessation of vaccination. A wavering
commitment to eradication is not a good option,

What are the study’s main recommendations?

« We should require stakeholders in the debate about whether to give
up or pursue the current option to eradicate polio to make their




assumptions about costs and cases of specific options explicit and
transparent.

We need to take a long-term perspective with respect to decisions
about global polio eradication. Failing to do so will not only put
children in developing countries at a higher risk of getting polio, but
in the long term will also hurt other public efforts in those countries.
Discussions about opportunity costs should consider the opportunity
costs that we will incur if we do not eradicate polio, which will
include real children paralyzed by the disease (predominantly in
low-income countries that already suffer from large disease burdens)
and real resources that we will continue to spend on polio control in
perpetuity that cannot be used for other public health interventions.

What do the cost-effectiveness ratios mean in this paper?

This paper sought to expose the weakness of thinking in terms of
high costs aimed at a disease with a now very low global number of
reported cases, which is the way that some non-economists appear
to be looking at the current situation for polio. To demonstrate this,
this paper modeled what would happen if we based decisions on a
naive understanding of cost-effectiveness ratios formulated as costs
per case. The demonstrative example in the paper shows that
basing decisions on a concern about high costs per case would
result in a failure to complete eradication, and ultimately yield
higher costs and more polio cases due to a wavering commitment.
This problem is one reason why economists use costs per case
prevented for cost-effectiveness ratios.

In the analysis for all of the low-income group countries, the study
notably does not present incremental cost-effectiveness ratios.
However, Figure 5 shows the costs and cases of the various
eradication and control options from which these could be derived.
The costs of achieving eradication are unknown and as stated in the
paper they are not included. Instead, the study focuses on
estimating the amount that we should be willing to spend to
achieve eradication. The results of the analysis of the amount that
we should be willing to pay to eradicate results can be correctly
interpreted as showing that from an incremental cost-effectiveness
perspective eradication dominates control as long as the costs of
eradication are less than a minimum of $3 billion ($2 billion if we
completely ignore treatment costs and outcomes in middle-income
countries). In addition, since all of the eradication scenarios yield
fewer cases than the control options (except for the bad option of
OPV without supplemental immunization activities after eradication
vs. high control options), we would obtain negative denominators
and thus negative and non-standard incremental cost-effectiveness
ratios (implying that we would save money to suffer worse health
outcomes). (Note: Another paper that provides estimates of
incremental cost-effectiveness ratios and incremental net benefits
for future polio risk management is currently submitted and
economists interested in reviewing that paper should contact
Professor Thompson to obtain a review copy. The embargo policies



of the journal to which that paper is submitted preclude posting
that manuscript and its detailed technical appendix or any public
distribution prior to its publication.)

How much will polio eradication actually cost?

« We do not know the costs needed to finish eradication or the time
required, although with very few areas remaining endemic so long
as we sustain the commitment eradication appears close.

Is global polio eradication feasible?

« One of the three wild poliovirus serotypes (type 2) was eradicated
globally in 1999. The GPEI has demonstrated the ability to interrupt
wild poliovirus in some of the most challenging regions, including
areas with high population density, poor sanitation, almost no
public health infrastructure, and civil or military conflict.

« This paper assumes that "eradication is achievable provided that we
are willing to commit the necessary resowrces."

What is immunization intensity?

« Immunization intensity is an indication of the level of effort aimed
at increasing population immunity. We define immunization
intensity specifically as the fraction of susceptible people who
become immune because of exposure to oral vaccine viruses per
year (i.e., from successful routine or supplemental oral poliovirus
vaccination, or secondary exposure to oral poliovirus vaccine).

Why are the costs of control in the endemic areas so high for
every modeled control option?

« The study assumes that the control policies would involve sufficient
resources to effectively maintain the current incidence of
approximately 1,300 paralytic polio cases per year in endemic areas.
If not, we will likely see a rapid expansion of the endemic areas and
more frequent importation outbreaks into countries that are now
free of wild poliovirus transmission.
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Global Polio Eradication Initiative

The Lancet: publication of monovalent oral polio
vaccine efficacy study

Interpretation and significance

Synopsis: =
On 12 April 2007, a leading
medical journal, the Lancet,
published the results of a new
study', showing increased efficacy
of monovalent oral polio vaccine
type 1 (mOPVI) over the |
traditionally-used trivalent OPV | ‘ ' -
against paralytic polio due to type 1 poliovirus. The results of this study have substantlal
implications to the global polio eradication effort, and emphasizes the technical
feasibility of rapidly finishing polio once and for all.

Study results:

The study confirms the increased efficacy of mOPV1 over trivalent OPV against type 1
polio. In a field study in Uttar Pradesh, India (one of only two remaining endemic states
in India), mOPV1 was shown to be three times more effective than trivalent OPV at
protecting children against type 1 polio. The study estimates that 30% of children in this
key area of persistent wild poliovirus transmission are fully protected against type 1 polio
after a single dose of mOPV1 compared to only 11% of children after a single dose of
trivalent OPV.

Interpretation and significance:

Uttar Pradesh is arguably one of the most difficult places on earth to eradicate polio, due
to a number of programmatic and environmental challenges, including low levels of
routine immunization services, inadequate sanitation infrastructure, high population
density and large birth cohorts. Oral polio vaccines have been shown to be less effective
in areas such as Uttar Pradesh, due to high prevalence of diarrhoeal disease and other
intestinal infections thus facilitating intense transmission of wild poliovirus. Due to the
specific environmental challenges and compromised efficacy of trivalent OPV in Uttar
Pradesh, poliovirus transmission has continued to persist, despite high vaccination
coverage with trivalent OPV.

" Grassly NC et al, Protective efficacy of a monovalent oral type 1 poliovirus vaccine: a case-control study,
The Lancet, 12 April 2007.
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Vaccination coverage versus population immunity:

Due to the challenging conditions in Uttar Pradesh, higher levels of population immunity
are required to interrupt polio transmission than were required in the rest of India. It is
estimated that on average 7 doses of trivalent OPV among children aged 0-23 months in
other parts of India succeeded in protecting at least 80% against paralysis and interrupted
poliovirus transmission, compared to only 59% protected in Uttar Pradesh at the end of

2004.
Estimated level of population | - mOPV] use: markedly increases
immunity that . . . .

successfully stopped populatton lmmunlty with same

type 1 polio in rest of India

number of doses
100 l The study shows that much higher
- levels of population immunity can
S otchldien T =—— . be achieved using mOPV1 with the
aged <2years 60— i same vaccination coverage
wvg of 1

2;‘;:‘:“;‘:;“ ¢ % o avg [|4dosesi " et compared to use of trivalent OPV,
pollo o S resulting in a  dramatically
0 -SSR compounded impact on population
4 B B immunity levels. It is estimated
1: 7 B B that on average 4 doses of mOPV1

and 4 doses of trivalent OPV
resulted in 79-82% of children
being protected at the end of 2006,
compared with only 59% of children protected by 7 doses of trivalent OPV alone. In
2007, an aggressive new tailored approach to eradication was launched in the country
aiming to administer 8 doses of mOPVI1 to every child aged 0-23 months in the
remaining endemic areas of the country. Based on the study results, this plan would lead
to a level of population immunity greater than that achieved in the other areas of India
that have already eradicated the disease. This is extremely significant, as it suggests that
repeated and large-scale administration of mOPV1 could now rapidly interrupt the
remaining chains of type 1 polio transmission for the first time ever in these areas of

India.

2004 2006 2007

Additional information:

Of further significance is the fact that in most areas of western Uttar Pradesh, including in
the five traditionally highest-risk districts centred around Moradabad, no new cases of
type 1 polio have occurred since October 2006. While it is too early to say if type 1 polio
transmission has been successfully interrupted in these highest-risk districts of western
Uttar Pradesh, it is clear that the levels of population immunity have been significantly
increased in these areas in the latter half of 2006.

Key to rapid success in India is now to further increase the quality of large-scale polio
immunization campaigns to reach every child with mOPV 1, and sustain these levels until
transmission has been successfully interrupted throughout the country. mOPV1 may
prove to be one of the most important new tools in finishing the job of polio eradication,
and protecting the global US$5 billion investment made in the Global Polio Eradication
Initiative.
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