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ABSTRACT

Fifty two children were immunized with two
doses of enhanced potency inactivated polio
vaccine in order to determine its efficacy. The
© vaccine was very efficacious with 92.3, 92.3 and
88.3% of the children seroconverting to the three
poliovirus types, respectively. The vaccine was
equally efficacious whether the two doses were
given at 4-week or 8week intervals or when
immunization was started at 6-7 weeks of age or
later. The presence of matemal antibodies did
" hot interfere significantly with the seroresponse to
two doses of IPV-E.

The study recommends that two doses of
IPV-E give satisfactory seroconversion rates.
Immunization can be started as early as 6 weeks
age and the two doses can be given at 4 weeks
interval to complete pnmary immunization
against poliomyelitis.
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Since the introduction of inactivated
polio vaccine (TPV) in 1955 and oral polio
vaccine (OPV) in 1961 and their subse-
quent widespread use there was a marked
success in world wide poliomyelitis control.
The disease, however, continues to be a
major public health problem in India which
alone accounts for more than 50% of the
cases reported annually to the WHO(1).

Like most developing countries India
uses OPV in its immunization programme.
However, the efficacy of three doses of
OPYV has been reported to be low in India
and the incidence of vaccine failure is
high(2-4). In Kalawati Saran Children’s
Hospital which is a sentinel centre for po-
liomyelitis, 20% of the cases for acute po-
liomyelitis reported in 1988 had received 3
doses of OPV. Polio vaccination coverage,
in India, was reported to be 74% in
1989(5). Despite an increasing immuniza-
tion coverage the disease has not shown a
satisfactory decline in incidence. These cir-
cumstances have renewed interest in the
evaluation of TPV .as an alternative vaccine .
especially its newer more potent forms
which require only 2 doses for primary
immunization(6). Experience with IPV in
India is very limited and much more work
is needed to evaluate its efficacy and an
optimal schedule for immunization in our
country. It i1s with this in view that the
present study was undertaken.

Material and Methods

For the purpose of this study, children
were selected out of those attending the
Child Health Promotion Clinic of the Kala-
wati Saran Children’s Hospital. The crite-
ria for selection included: (i) Age 6 weeks
to 24 weeks at the time of the first dose of
vaccine; (i) No previous immunization;
(iif) and Absence of acute illness. Informed
consent was taken from all parents. If child
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~was more than 3 days old for the corre-
sponding week he was included in the next
week age group. Fifty two children com-
pleted the study.

Enhanced potency IPV (IPV-E) was
used for vaccinating all children. The IPV-
E was formulated for the three poliovirus
types as 40, 8 and 32 D antigen units, re-
spectively as compared to conventional
IPV which contains 20, 2 and 4 D antigen
units. The vaccine was stored at 2-8°C.
Vaccine was obtaincd from Pasteur Meriux
Serums and Vaccines, France which has a
regional office and representative in Delhi.

The children were randomly allocated
into one of 2 subgroups. To one subgroup,
the two doses of IPV-E werc given 4 wecks
apart while the second group received the
vaccine at an interval of 8 weeks. The two
groups were comparable in age, nutritional
and socio-cconomic status and the pres-
ence of maternal antibodies.

Blood samples were drawn by
venepuncture before administration of the
first dose of vaccine and 4-6 weeks after
the administration of the second dose.
Blood samples were transported to the
National Institute of Communicable
Discases where the separated scrum was
stored at -20°C till tested.

_Antibody dctermination was donc by
the standard microneutralization technique
using Hep 2 medium(7). The sera were
heated for hall an hour at 56°C and were
tested in six steps of two fold dilution from
1:10 to 1: 320. The paired samples from
infants were tested together and the titres
were cxpressed as the reciprocal of those
serum dilutions inhibiting viral growth by
50% or more. If no antibody was detected
in 1 : 10 dilution in prevaccination sample
the scrum was considercd negative for po-
lio antibodics, Delection of a four-fold risc
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in antibody titre or a change in titre from
less than 1: 10 to 1: 10 or more on paired
serum was considered as seroconversion.
The antibotlies in the sera from infants less
than 6 months old prior to vaccination
were assumed to be maternal in origin(7).
The rate of decline of maternal antibody
was calcutated using a half life of four
weeks. Antibody titres in the post immuni-
zations sample four or more times higher
than the calculated residual maternal anti-
body levels were also considered to be evi-
dence of seroconversion.

The data was analysed for significance
using the Fischer exact test.

Results ey

The response o 2 doscs of TPV-E was
very satisfactory with 92.3,92.3 and 88.3%
of the children scroconverting to types 1, 2
and 3 polio virus, respectively. A total of
82.3% of children seroconvericd to all 3
poliovirus types, whilc only one child failed
to seroconvert 1o any virus type. Scrocon-
version index calculated as the average of
seroconversion rates of the three .virus
types was 90.6%.

Seroconversion rates according to age
at immunization are show in Table I which

TABLE I- Seroconversion Rates After Two

Doses of IPV
Ag
Poliovirus ge group
type - 6-7 weeks 824 weeks
(n = 32) (n = 20)
Type 1 30 18
Type 2 29 18
Type 3 27 9

Typel +2.4+3 25 18

Fischer exact test, p>0.03.
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compared the seroresponse in the two age
groups 6-7 weeks and 8 wecks or more. No
significant differences were found in the
seroconversion rates in the two age groups.

Table II compares the seroresponse in
infants who had no antibody in the preim-
munization sample (triple seronegative)
with that of infants who were non-triple
seronegative 1n order to assess the effect of
maternal antibodies on the response to
IPV-E. There was no statistically signifi-
cant dilference in the response of these two
groups and hence maternal antibodies
appeared to have no effect ofi the
seroresponse to two doses of IPV-E.

The seroconversion rates in children
who received the two doses of vaccine at 4
weeks intervals are compared with those of
children receiving vaccine 8 wecks apart in
Table III. There was no significant differ-
ence in the seroresponse of those two
groups and thus IPV-E was equally effec-
tive whether given at 4-weck or 8-week in-
tervals.

Discussion

The first objective of the present study
was to determine the immunogenic efficacy
of the vaccine as shown by seroconversion
rates. The results presented confirm the

TABLE II— Seroconversion to IPV in Relation to

Matemal Antibodies
Poliovirus No maternal Maternal anti-
type antibody  body present
(n = 34) (n = 18)

Type 1 31 17

Type 2 31 17

Type 3 38 18
Typel +2 +3 28 15

Fischer exact test, p>0.05.

VOLUME 29—NOVEMBER 1992

TABLE NI Seroconversion to IPV in Relation
to Interval Between Doses

Interval between doses

Poliovirus 4-weeks 8-wecks
type (n = 30) (n = 22)
Type 1 28 20
Type 2 28 20
Type 3 26 20
Typel +2 +3 24 19

Fischer exact test, p> 0.05.

high immunogenic cfficacy of IPV-E and
are comparable to thosec obtained by
Simocs et al. from Vellore(8).

Since poliomyelitis may occur in infants
under six months of age in endemic
regions, immunization should ideally be
completed before this age. Some infants,
however, have maternal antibodies against
poliovirus at this age which diminished
their immunological response to conven-
tional IPV(10). It is also known that higher
antibody levels are achieved by increasing
the interval between the two doses of con-
ventional IPV(10). In non-endcmic coun-
tries where circulation of wild poliovirus is
negligible, IPV is given 6 months apart.
This would not be advisable in our country.
The effect of age at immunization, intcrval
between doses and presence of maternal
antibodies on the seroresponse to the new
IPV-E was hence cvaluated.

The present study indicates that the
presence of maternal antibodies does not
have any significant effcct on the serocon-
version rates after two doses of IPV-E.
These results arc similar to those of
Grenier et al.(11) and McBean et al.(12).
Simoes et al.(8), howcver, noted that the
best seroconverson rates were in infants
without maternal antibodies. The serologi-
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