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1.0 BACKGROUND AND RATIONALE

The global effort to eradicate polio has made significant progress in recent years. From

01 January through 02 October 2012, only 154 cases of wild-type paralytic polio have been
reported to the World Health Organization (WHO) and only 3 countries account for wild-
type poliovirus transmission —Afghanistan, Pakistan, and Nigeria. (1) No cases have been
reported in India since January 2011, suggesting that transmission there has at last been
successfully interrupted. It is hoped by 2014 that there will be no more cases of disease
caused by wild-type polioviruses anywhere in the world. Nevertheless, success in global
eradication is not yet assured, as the global polio eradication program came close to meeting
its goal in 2001, reaching a nadir of 483 cases. Regrettably, the exportation of wild-type
polioviruses from endemic countries occurred due to political and programmatic issues
affecting vaccine coverage. In addition, outbreaks due to vaccine adapted strains occurred.

At its tenth plenary meeting in May 2012, the Executive Board of the World Health
Assembly (WHA) declared “the completion of poliovirus eradication a programmatic
emergency for global public health.” (2) The Assembly also asked the WHO Director
General to develop “a comprehensive polio eradication and endgame strategy that exploits
new developments in poliovirus diagnostics and vaccines,” to address the “...potential timing
of a switch from trivalent to bivalent oral poliovirus vaccine for all routine immunization
programs,” and to promote “...the research, production, and supply of vaccines, in particular
inactivated polio vaccines, in order to enhance their affordability, effectiveness, and
accessibility.”

Despite recent successes, and the recommitment from the global community to finalize
global eradication of polioviruses, programs and countries involved in the endgame strategy
face several significant challenges:

1. How to ensure the complete elimination of wild-type polioviruses in a diversity of
epidemiologic settings.

2. How to optimize immunization strategies for diverse settings using current polio
vaccines—oral (OPVs) and inactivated (IPVs)—as well as those in development.

3. How to achieve the elimination of all polioviruses, especially the vaccine-derived
polioviruses arising from the use of OPVs, while maintaining population
immunity until eradication is certified.

4. How to make IPV available and affordable to most countries to hasten eradication
and provide security against re-emergence of polioviruses in the post-eradication
era.
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1.1 Ensuring Complete Elimination of Wild-Type Polioviruses Using All
Vaccines

Achieving polio eradication depends upon achieving not only individual protection through
the use of an effective vaccine, but also maintaining enough community protection to prevent
poliovirus reintroduction and transmission. The oral polio vaccine developed by Albert
Sabin has been in widespread use since the early 1960s and has formed the backbone of the
global polio eradication initiative. (3) Largely as a result of routine infant OPV
immunization, polio was eliminated from Europe and North America by the 1980s. Most
notable for the global program, intense OPV-based vaccination campaigns spearheaded by
the Pan-American Health Organization (PAHO) and Latin American Ministries of Health
resulted in elimination of polio from Latin America and the Caribbean by 1991, an
achievement that demonstrated that polio eradication in the developing world was possible.

Until recently, trivalent OPV (tOPV, incorporating types 1, 2, and 3 polioviruses) has been
the preferred vaccine for polio control and eradication. However, a reduced immune
response to OPV strains has been recognized, particularly to vaccine virus types 1 and 3 in
developing countries compared to industrialized countries. In a review of seroconversion
after 3 doses of OPV in developing countries, the rate was 73% (range 36% to 99%) to type 1
and 70% (range 40% to 99%) to type 3, compared to rates typically >97% in industrialized
countries for all 3 serotypes. (4) In some developing countries like India and Pakistan,
poorer immune responses are observed and more doses of OPV are required. Postulates for
this reduced immune response include interference between the 3 poliovirus serotypes
contained in OPV, co-infection with other enteroviruses, maternal antibody, diarrheal
disease, and tropical enteropathy. (5, 6) In India, which was until 2011 one of the last
strongholds for endemic wild-type poliovirus, it was demonstrated that the use of monovalent
OPVs (mOPVs) against poliovirus 1 and 3 were far superior to trivalent OPV in achieving
seroconversion rates in children using fewer doses. (7)

Furthermore, the last naturally acquired wild-type 2 poliovirus worldwide was detected in
1999, suggesting that this wild type virus has been eradicated for more than a decade now.
Thus the only type 2 disease presently encountered is caused by circulating vaccine-derived
poliovirus type 2 strains (cCVDPV2), which through mutation have acquired some properties
of neurovirulence and transmissibility found in wild-type viruses. In fact vaccine-derived
type 2 poliovirus (cVDPVSs) are now the only cause of type 2 poliovirus circulation. To
eliminate the risk of generating more cVDPV2 outbreaks, as well as reduce the impact of
type 2 vaccine-associated paralytic poliomyelitis (VAPP), the WHO is promoting to replace
OPV with a bivalent OPV (bOPV) formulation (which contains only Sabin types 1 and 3) for
use worldwide. Like mOPVs, bOPV provides better immunogenicity and protection against
type 1 and 3 compared with OPV, as was clearly demonstrated in a recent case-control study
in Afghanistan and Pakistan. (8) However, switching from OPV to bOPV will result in new
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birth cohorts without immunity to type 2 poliovirus, and thus potentially susceptible to
virulent and transmissible type 2 polioviruses arising from cVDPV type 2 outbreaks, and
type 2 wild-type poliovirus if it is somehow reintroduced potentially through a break in
laboratory containment or from some long-term excretors. These transition challenges in the
use of OPV require research to better define the overall endgame strategies for global polio
eradication including differential strategies for different regions. A main issue will be the
incremental use of bivalent OPV in a world with an ongoing risk for type 2 cVDPV in which
the benefit of IPV needs to be appropriately dimensioned.

1.2  How to Optimize Immunization Strategies for Diverse Settings Using
Current Polio Vaccines

As proposed in this study, one approach to improve the immunogenicity and protection
afforded by OPV, is to combine the benefits of bOPV with those of IPV. Vaccination
regimens employing sequential combinations of IPV and OPV have been utilized in a
number of countries, including the United States of America (USA). In developed countries
where elimination of polio was achieved, VAPP was seen as a major public health problem
with more paralysis being caused by the vaccine then the wild type viruses. Although
somewhat more costly, giving IPV before OPV prevented most VAPP and provided the
benefits of both vaccines in a combined schedule. The initial IPV immunization promoted
priming and humoral immunity and the subsequent OPV vaccination was expected to induce
higher levels of both humoral and intestinal immunity required to maintain population-level
protection, while decreasing the risk of VAPP.

Estimates of VAPP reduction from sequential IPVV/OPV schedules range from 50% to 75%.
(9) Furthermore, the sequential schedule of IPV followed by OPV in the USA achieved high
seroconversion rates, with optimal effect in one study obtained during 2 doses of IPV
followed by 2 doses of OPV, a regimen that also produced intestinal immunity comparable to
3 doses of OPV. (10) The efficacy of this strategy has also been studied in the developing
world: a trial of IPV followed by OPV in Guatemalan infants demonstrated robust
development of both humoral and intestinal immunity even after only 2 doses of IPV. (11)

The potential benefits of using IPV in the context of the Polio eradication endgame include
achieving protection against type 2 cVDPVs following the transition from OPV to bOPV,
eventual protection from cVDPVs for all 3 serotypes during the process of OPV cessation,
and prevention of VAPP — particularly after wild-type paralytic polio is eliminated.
However, research regarding the optimal strategy (especially relating to timing and number
of IPV doses) for utilization of IPV in the polio eradication endgame is incomplete. Such
research can also provide important information for an eventual transition to inclusion of IPV
in pediatric combination vaccines for use in the developing world.
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1.3 Achieving Elimination of All Polioviruses While Maintaining
Population Immunity

Since man is the sole reservoir, poliovirus eradication can be achieved, but the last challenge
will be to sustain eradication by eliminating oral poliovirus immunizations. As long as OPV
is used, there will be a risk of VAPP and a risk of reversion to cVDPVs with outbreaks of
vaccine-derived polio, which may threaten the success of the eradication endgame.
Outbreaks of cVDPV were first documented in 2000 to 2001 in the Island of Hispaniola, and
subsequent epidemics have occurred in more countries that had been free of paralytic polio,
including China, the Philippines, Indonesia, Cambodia, and Madagascar, as well as countries
with circulating wild-type polioviruses. (12) The major risk factor for emergence of
cVDPVs appears to be low vaccine coverage for the serotype that emerges. The most
significant and persistent cVDPV outbreak, caused by a type 2 vaccine strain, occurred in
Nigeria and so far has affected more than 300 children over an 8-year period between 2005
and 2012, and still appears to be continuing, spreading to neighboring DR Congo. (13)
Almost all recent outbreaks of cVDPV have been caused by serotype 2, coincident with
shifts in vaccination programs toward bOPV or mOPV1 and 3, resulting in reduced
population immunity to type 2 viruses.

In addition to the potential for cVDPV transmission, OPV uncommonly causes VAPP in
vaccine recipients or their close contacts, especially after the first doses when immunity has
not yet developed. The WHO estimates approximately 250 to 500 cases of VAPP will
continue to occur throughout the world annually if OPV use continues indefinitely. (14) For
these reasons, the WHO has published a framework that addresses the rationale, risks, and
timing of a globally coordinated complete OPV cessation. One of the major concerns during
this last phase of the global polio eradication is the risk of wild-type and vaccine derived
transmission in communities. As most poliovirus infections are asymptomatic (paralysis
occurs in 1 of every 100 to 1000 infected), silent transmission can occur for long periods of
time before paralytic cases become manifest.

The transmission of polioviruses occurs via oral-oral or fecal-oral routes, and the vast
majority of polio infections causes no symptoms and is not clinically detectable. Itis
believed that fecal-oral transmission is more important in developing countries with poor
hygiene and sanitation, though this is not known with certainty. Because it replicates in the
intestinal tract, OPV is a good inducer of intestinal immunity that can decrease fecal-oral
transmission of wild-type polioviruses in a community, a phenomenon thought to have
played a major role in addition to the herd protection in terminating polio transmission. After
the transition from OPV to bOPV and following OPV cessation, however, community level
immunity to residual cVDPVs and re-emergent wild-type polioviruses will decrease rapidly
unless IPV induced immunity can be secured.
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First developed in the 1950s by Jonas Salk, IPV contains killed strains to all 3 poliovirus
types, and the methods of manufacture have evolved to enhance antigenic potency. It is the
safest polio vaccine and does not cause VAPP or cVDPVs, and has not been associated with
severe adverse reactions. IPV also appears to provide protection against pharyngeal
acquisition and shedding of polioviruses that is equivalent to OPV, and can therefore
interrupt oral-oral transmission of poliovirus, which is believed to be the primary route of
spread in industrialized countries with better hygiene. (15, 16) Consequently, IPV alone was
used to eliminate wild-type poliovirus in a number of industrialized Northern European
countries including Norway, Sweden, Finland, and the Netherlands. In contrast to OPV,
however, IPV does not seem to induce robust intestinal immunity, nor does it provide
secondary immunization of contacts, and thus the impact of IPV on reducing transmission in
developing countries setting where fecal-oral transmission is thought to dominate, is not
known. (17) IPV is currently more costly, requires injection, fails to induce secondary
immunizations, and induces less intestinal immunity or reduction in fecal shedding which is a
measure of ability to reduce transmission in the community by fecal oral route.

A recent meta-analysis of fecal polio shedding in IPV and OPV vaccinated subjects
concluded that IPV had no significant impact on fecal shedding, either when given
exclusively or as a supplement to OPV, measured by the proportion of subjects who shed
poliovirus in stools following a challenge. (17) In fact, persons vaccinated with IPV alone
were as likely to shed polioviruses post-challenge with OPV as naive persons receiving OPV
for the first time. Some studies have shown a correlation between high serum neutralizing
titer and fecal excretion, but there is controversy regarding this purported relationship. (18)
A caveat to the above statement is that the majority of studies examining fecal excretion have
not used explicitly quantifiable methods; the most quantifiable measure of fecal poliovirus
excretion is an index that measures viral excretion over a period of time after an OPV
challenge. Studies that assessed the impact of IPV on viral excretion after OPV challenge
using quantitative measures do suggest that IPV could lower the duration of shedding and
titer of poliovirus in stools compared to unvaccinated children with a range between studies
of 63% to 91% reduction in the total amount of virus shed. (17) A review by Sutter et al.,
using a shedding index based on proportion and duration of shedding, and the average titer
shed, suggested that IPV reduced this index by 95% compared to unvaccinated persons
whereas OPV reduced it by 99% (19).

Whether the inferiority of IPV relative to OPV in reducing fecal viral shedding accurately
reflects their relative ability to reduce fecal-oral transmission of wild-type or vaccine-derived
poliovirus in developing country settings with poor hygiene, sanitation, and crowding, is
unclear. If IPV provides only individual protection in these settings, the eradication program
could be put in jeopardy in that a substantially greater proportion of infections will become
subclinical—IPV preventing overt disease, but not transmission. Thus, by the time a case of
polio-caused acute flaccid paralysis (AFP) is detected, a cVDPV could be widespread and
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containment difficult. On the other hand, if IPV induces intestinal immunity and retards
transmission, then containment of a cVDPV outbreak would be substantially easier. Thus,
assessing whether IPV can reduce fecal shedding as measured by the shedding index
following OPV challenge provides important information regarding the potential benefits and
risks of including IPV in routine immunization programs in developing countries.

1.4 Making IPV Available and Affordable to the World

In addition to the potential for emergence of a virulent cVDPV, other potential threats to
eradication include the undetected reintroduction and transmission of wild-type virus, from
immunecompromised individuals who can become long-term shedders, or the accidental
“escape” of virus from a research or vaccine production facility, or even the use of poliovirus
as an agent of bioterrorism. (20, 21) These are risks for populations with inadequate polio
vaccine coverage, which will require a prolonged and concerted global vaccination strategy
(polio vaccine endgame). Ultimately IPV will play an important role as part of sequential
and/or combination vaccine regimens in order to maintain population immunity for the
endgame. IPV is licensed in over 80 countries, and is now used as the sole polio vaccine in
many industrialized nations. A typical IPV-only schedule includes 3 primary doses in the
first year, with 1 or 2 boosting doses in early childhood. Given in this manner, IPV is
effective at promoting humoral immunity which provides individual protection against
paralytic disease (22).

The efficacy of IPV alone in maintaining population immunity depends on a number of
factors including rates of vaccine coverage, and the general hygiene and sanitation (which
can dictate whether the principal route of transmission is fecal-oral or oral-oral). In many
areas of the developed world, IPV has been highly effective at protecting populations from
re-introduction of polio. In an outbreak of wild-type poliovirus in the Netherlands in 1992,
where a 6-dose IPV vaccination schedule was utilized, 71 cases of paralytic polio cases
occurred exclusively in an un-immunized subset of the population. (23) In a subsequent
analysis of students in a single school at the heart of this outbreak, the rate of overall polio
infection (diagnosed by seroconversion and/or stool culture) was 13% in IPV vaccinated
children and 57% in unvaccinated children, suggesting a herd immunity impact on
transmission. (24)

IPV will clearly play a central role in the final stages of global polio eradication, and this has
begun in some developing countries, including in Central and South America. However,
significant barriers to widespread use of IPV throughout the developing world remain.
Foremost among these barriers is cost and need for injection (at present approximately

3 United States dollars [USD] per dose on the UNICEF contract) and current manufacturing
capacity, estimated at only 40% of likely need.
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1.5 Interference between Oral Polio and Rotavirus VVaccines

Rotavirus vaccine trials performed in South Africa (Rotarix™) (25, 26), Bangladesh
(Rotarix™) (27), and Latin America (Rotarix'™ and RotaTeq™) (28, 29) have shown that
concomitant rotavirus vaccine administration does not affect the immune responses to OPV
as measured by seroconversion rates after the third dose. The immune response to rotavirus,
as measured by antirotavirus IgA seroconversion rates and geometric mean concentrations
(GMCs) achieved, were lower when both vaccines were co-administered, compared with
groups receiving IPV or groups in which the oral vaccines were staggered by 15 days. In the
South African studies, a seroconversion rate reduction was observed after the first dose, more
strikingly in infants receiving this dose at 6 weeks of age. After the second dose,
seroconversion rates tended to level. In the Bangladesh study, seroconversion rates after the
second dose were 15% lower and GMCs 38% lower in the group receiving concomitant vs.
staggered rotavirus-OPV vaccines. Rotavirus vaccine shedding was also lower (43%
overall). In the Latin American studies, for Rotarix™ a comparison of GMCs from 2
different studies reported a 32% reduction in GMCs and 18% reduction in seroconversion
rates among children participating in the study receiving concomitant vaccines compared to
the study in which vaccines were staggered (30). Nevertheless, vaccine efficacy observed in
both studies was 82% and 85% respectively. For RotaTeq"™ a reduction in 47% and 5% was
observed for GMCs and seroconversion rates in the co-administration group.

It is feasible that a schedule based on IPV at 8 weeks, time of the first rotavirus vaccine dose
in our current proposal, followed by an IPV (Groups 2 and 3) or bOPV (Group 1) at 16
weeks together with the second rotavirus vaccine dose, may provide different antirotavirus
IgA seroconversion rates and GMCs. This information is important for policy makers when
deciding on the benefits of 1 versus 2 doses of IPV in the primary polio vaccination series.

1.6  Study Rationale

The rationale for this study (IPV 002ABMG) and its companion clinical trial (IPV
001ABMG) being conducted elsewhere in Latin America are to evaluate the sequential use
of both IPV and bOPV vaccines in various sequences administered to young infants. The
overarching goal of both studies is to provide evidence for better immunization policy
making in regions of the world that must switch to use of bOPV in the 2014-2015 time frame
using or not using IPV as a supplement. Many options for a sequential use of bOPV and IPV
are possible, that might optimize humoral immune responses, intestinal immunity and
thereby prevent community transmission as well as prevent VAPP. It is the intent of these

2 studies to evaluate selected immunization options and their potential advantages, which
have relevance in Latin America and elsewhere globally.

The primary objective of this trial is to compare 2 sequential schedules of IPV followed by
bOPV (1 dose of IPV followed by 2 doses of bOPV, or 2 doses of IPV followed by 1 dose of
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bOPV) relative to a 3-dose regimen of IPV alone, to assess the non-inferiority of each of the
sequential regimens. Specifically, the study seeks to show that both of the sequential
regimens are equivalent (not-inferior) to the 3-dose IPV regimen in the seroconversion rates
to both type 1 and type 3 poliovirus such that not more than 10% of subjects fall below the
95% confidence interval observed for the 3-dose IPV alone regimen and the geometric mean
titers (GMTs) are no more than 2/3 logs less than those for the 3-dose IPV regimen. In
addition, the study will evaluate by a novel method (poliovirus shedding index), the
adequacy of IPV vaccines in inducing intestinal immunity, specifically by reducing the
shedding of poliovirus type 2 after an OPV challenge.

This study employs 3 different polio vaccination groups: 1) a 3-dose IPV regimen; 2) 2 doses
of IPV followed by 1 dose of bOPV, and 3) 1 dose of IPV followed by 2 doses of bOPV.
The hypotheses of the study are:

e A 3-dose IPV/bOPV sequential schedule including 1 or 2 doses of bOPV is non-
inferior in terms of types 1 and 3 seroconversion rates and GMTSs to a 3-dose IPV
schedule.

e Two and possibly 1 IPV dose(s) provides significant seroconversion rates and GMTs
to type 2 poliovirus and sufficient priming to induce a rapid immune response in the
context of an oral challenge at 7 months of age.

e Three, 2, and possibly 1 dose of IPV will induce intestinal immunity to poliovirus
type 2 as measured by a combination of quantity of virus in stools and duration of
shedding (shedding index).

In addition to these 3 hypotheses, the study will explore the following hypothesis:

e Co-administration of bOPV and rotavirus at 16 weeks of age (the second rotavirus
dose) provides similar antirotavirus IgA seroconversion rates and GMCs compared to
subjects receiving rotavirus vaccine together with IPV.

The answers to these hypotheses will help to determine the safety and potential benefits of a
sequential IPVV/bOPV schedule while constraining cost.
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2.0 STUDY OBJECTIVES
2.1 Primary Objectives

1. To assess the non-inferiority of the humoral immune response following 2 doses of IPV
and 1 dose of bOPV compared to 3 doses of IPV as measured at 1 month after the final
(third) dose by seroconversion and GMTs to polio types 1 and 3.

2. To assess the non-inferiority of the humoral immune response following 1 dose of IPV
and 2 doses of bOPV compared to 3 doses of IPV as measured at 1 month after the final
(third) dose by seroconversion and GMTSs to polio types 1 and 3.

2.2  Secondary Objectives

1. To compare the humoral immune response to 1 dose of IPV followed by 2 doses of
bOPV compared to 3 doses of IPV as measured at 1 month after the final (third) dose by
seroconversion and GMTSs to polio type 2.

2. To compare the humoral immune response to 2 doses of IPV followed by 1 dose of
bOPV compared to 3 doses of IPV as measured at 1 month after the final (third) dose by
seroconversion and GMTSs to polio type 2.

3. To compare the humoral immune response to polio type 2 as measured by
seroconversion and GMTs achieved within seven day of an mOPV type 2 challenge in
children receiving 1, 2, or 3 doses of IPV in the primary series.

4. To determine the safety of the different vaccine schedules.

5. To describe and compare the shedding of type 2 polio virus post mOPV2 challenge as
expressed by a 28-day shedding index in infants who have received 1, 2, or 3 doses of
IPV.

2.3 Exploratory Objective

1. To compare antirotavirus IgA seroconversion rates and GMCs of Group 1 infants
receiving bOPV together with the second dose of Rotarix™™ at 16 weeks of age with
Group 2 and 3 infants receiving this second Rotarix" dose together with IPV.
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3.0 STUDY DESIGN

This is a multicenter, randomized, unblinded study. Healthy infants attending the well-child
care at outpatient clinics and due for their first dose of polio vaccines will be eligible for the
study. Infants 8 wks + 7 days of age will be randomized and allocated to the treatment

groups shown in Table 1.

Table1 Summary of Vaccine Group Assignments, Vaccine Administrations, and
Specimen Collections (subject age in weeks)

. . Oral Vaccine Specimens Collected/
*

Vaccines Administered Challenge Outcomes Assessed**
Study Groups

Sanofi IPV Sanofi bOPV | GSK mOPV2 Antibody (blood) | Shedding (stool)

(weeks) (weeks) (weeks) (weeks) (weeks)
Group 1 # # )@ 1
(N=190) 8 167, 24 28 8", 16, 28, 29 28, 29, 30, 31, 32
Group 2 e @
(N=190) 8", 16 24 28 8, 24,28, 29 28, 29, 30, 31, 32
Group 3 # 1ot 5)@
(N=190) 8%, 16", 24 None 28 8, 24,28, 29 28, 29, 30, 31, 32

*Vaccine administered: 7 days for each time point.
** Qutcomes: Safety will be assessed during each visit. Stool samples will be collected and stored for later testing.
# Routine vaccine DTPwHib/HepB and S pneumoniae; oral rotavirus vaccine (if accepted).
@ Routine vaccine DTPwHib/HepB and S pneumoniae.

1l This sample can also be obtained at 7 weeks of age if parents preference.
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4.0

STUDY POPULATION

The study will be conducted in up to 7 “vacunatorios” in Chile. Parents or legal guardians of
healthy infants, who are receiving well-child care at designated outpatient clinics, will be

approached to participate in the study. The inclusion and exclusion criteria to be eligible for
the study are as follows:

4.1

Inclusion Criteria

Subjects who meet the following criteria will be included in the study:

1.

Age: 8 weeks (-7 to +7 days).

2. Healthy infants of all ethnicities and both genders without obvious medical conditions
that preclude the subject to be in the study as established by the medical history and

4.2

physical examination.

Written informed consent obtained from 1 parent or legal guardian who, in the
opinion of the investigator, is capable of understanding and complying with the
protocol requirements.

Exclusion Criteria

Subjects who meet the following criteria will be excluded from the study:

1.
2.

Previous vaccination against poliovirus.
Low birth weight (BW <2,500 grams).
Twins or multiple pregnancy infants.

Another family or household member who has received OPV within the past 6
months or is going to receive OPV within the following 6 months.

Any confirmed or suspected immunosuppressive or immunedeficient condition
including human immunodeficiency virus (HIV) infection.

Family history of congenital or hereditary immunodeficiency.

Major congenital defects or serious chronic illness (neurologic, pulmonary,
gastrointestinal, hepatic, renal, or endocrine).

Known allergy to any component of the study vaccines.
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9. Uncontrolled coagulopathy or blood disorder contraindicating intramuscular
injections.

10. Administration of immunoglobulins and/or any blood products since birth or planned
administration during the study period.

11. Subject who, in the opinion of the Investigator, is unlikely to comply with the
protocol or is inappropriate to be included in the study for the safety or the benefit-
risk ratio of the subject.

4.3 Contraindications to Subsequent Vaccination

The following adverse events (AEs) constitute absolute contraindications to further
administration of the study vaccines:

e Serious adverse event (SAE; see Section 8.2) or important medical event (IME; see
Section 8.2) after vaccination.

e Known hypersensitivity to any component of the vaccine or severe reaction following
previous administration of the vaccine.

e Any intercurrent medical condition that in the judgment of the study physician will
interfere with scheduled vaccinations and/or possibly impair the immune response to
polio vaccination including those listed in Section 4.2.

If any of these AEs occur during the study, the subject will not receive additional doses of
vaccine but may continue other study procedures at the discretion of the Investigator. The
subject will be followed until resolution of the event and until end of the follow up period.

4.4  Subject Withdrawal and/or Termination

Study participants may be withdrawn from the study at any point for any reason. Withdrawal
will not affect in any way the treatment of the infant by the health care system. If the child is
withdrawn, investigators will ensure that the child will complete his vaccination schedule
according to the Chilean National Immunization Program (NIP) schedule. The data collected
for withdrawn subjects, in addition to case report form (CRF) data, will include the reason
for withdrawal. Subjects will not be replaced. Subjects who have withdrawn from the study
will be asked to accept follow up for determination of the safety endpoints, especially those
who have an ongoing SAE.
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In addition, the following are conditions that will exclude the participating subject from
continuation in the study protocol:

e Administration of poliovirus vaccines outside the study protocol or administration of
OPV to another child within the household.

e Poor compliance with the study protocol.

e Any contraindication to the study vaccines that arises during the study period.

If any of these conditions for exclusion develop during the study, the subject will be followed
for safety purposes until the end of the study period.

Handling Data from Subjects Who Have Withdrawn

o Safety data for subjects withdrawn will be included in the per-protocol analysis if
they have received at least 1 dose of study vaccines.

e Immunogenicity data will be included in an intention to treat analysis if they have
received at least 1 dose of study vaccines.

e Immunogenicity data for children who received additional polio vaccine outside of
the study protocol will only be included up to the time of this protocol violation.

e Subjects will be followed up to the termination of the study for any safety outcomes
of interest as defined in the protocol.
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5.0 TREATMENT OF SUBJECTS

5.1 Vaccines

The vaccines to be used in this study include bOPV, mOPV2, and IPV (see Section 14.2 for
package inserts).

511 Bivalent Oral Polio Vaccine (bOPV)

Produced by Sanofi Pasteur, Lyon, France, bivalent OPV vaccine contains types 1 and 3
polioviruses and it is indicated for supplementary immunization activities in children from 0
to 5 years of age to prevent or contain outbreaks caused by these 2 serotypes. The vaccine
contains at least 6.0 log CCID50 of LS c2ab live attenuated polio virus type 1; and at least 5.8
log CCIDs50 Leon I2alb strain of polio virus type 3. The vaccine dose is 2 drops (0.1 mL)
using a multi-dose dropper vial, given directly into the mouth. The vaccine should be stored
in a freezer at -20°C, and after thawing it can be stored up to 6 months at refrigerated
temperatures of +2 to +8°C.

51.2 Monovalent Oral Polio Vaccine Type 2 (mOPV2)

Monovalent OPV type 2 live attenuated poliomyelitis virus vaccine (mOPV2) is produced by
Glaxo SmithKline, Rixensart, Belgium, as a sterile suspension of poliovirus serotype 2 for
oral administration. Each dose (0.1 mL) contains not less than 10°° CCID50 of the Sabin
strain type 2 (P 712, Ch, 2ab). This will be the challenge OPV strain used to assess intestinal
shedding and immunity. The vaccine should be stored in a freezer at -20°C, and after
thawing it can be stored up to 6 months at refrigerated temperatures of +2 to +8°C.

513 Inactivated Polio Vaccine (IPV)

Inactivated poliovirus vaccine is produced by Sanofi-Pasteur as a sterile suspension of 3
types of poliovirus. Each dose of vaccine (0.5 mL) contains 40 D antigen units of Mahoney
strain (Type 1); 8 D antigen units of MEF-1 strain (Type 2); and 32 D antigen units of
Saukett strain (Type 3). It also contains 0.5% of 2-phenoxyethanol and a maximum of 0.02%
of formaldehyde as preservatives. It may also contain 5 ng of neomycin, 200 ng of
streptomycin, and 25 ng of polymixin B as residuals of the vaccine production. The vaccine
does not contain Thimerosal. The vaccine should be kept refrigerated at +2 to +8°C, and
should never be frozen. The dose of IPV vaccine should be 0.5 mL administered
intramuscularly in the anterolateral aspect of the thigh.

5.2  Vaccine Intervals and Administration

All polio vaccine doses should be administered at least 4 weeks or more apart. For IPV, the
administration site is restricted to the anterolateral aspect of the left thigh.
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e All other intramuscular (IM) EPI routine vaccines will be administered to the
anterolateral aspect of the right thigh (or the arm at 16 weeks when 3 vaccines are to
be administered including IPV, pentavalent combination vaccine, and S.
pneumoniae). These vaccines should not be injected in the gluteal area or areas
where there may be a major nerve damage.

e [PV will be administered IM at Week 8 (Group 1), Weeks 8 and 16 (Group 2), or
Weeks 8, 16, and 24 (Group 3).

e Bivalent OPV will be administered as oral drops (2 drops for each vaccination) at
Weeks 16 and 24 (Group 1) or Week 24 (Group 2).

e An oral challenge dose (2 drops) of mOPV2 will be administered at Week 28.

Prior to an injection of any vaccine, all known precautions should be taken to prevent adverse
reactions. This includes a review of the potential participant’s history with respect to
possible allergic reactions to the vaccine or similar vaccines. Epinephrine Injection (1:1000)
and other appropriate agents should be available to control immediate allergic reactions.
Health-care providers should obtain the previous immunization history of the subject, and
inquire about the current health status of the subject.

Infants participating in the study will be provided the recommended vaccines aside from
polio vaccine as per the National Immunization Schedule of Chile (DTPw/HBV/Hib, S.
pneumoniae vaccine).

In addition, a 2-dose (Rotarix™™) oral rotavirus vaccine will be offered during the study at 8
weeks and 16 weeks of age.

Serology Testing

Rational for each blood sample: After thorough discussions on the minimum number of
serum samples required to obtain valid answers to our hypothesis, the research group has
arrived to the following:

1. Baseline serum sample at 7-8 weeks to determine antibody titers to polioviruses (and
rotavirus) before any vaccination, required as a basis to detect seroconversion rates.

2. Post IPV dose 1 at 16 weeks (Group 1) or IPV 2 at 24 weeks (Groups 2 and 3) to
determine IPV/bOPV dose-dependent seroconversions for poliovirus 2 with the shortest
possible latency after vaccination to avoid the potential confounder associated with
exposure to circulating poliovirus 2 vaccine viruses.
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3. Post 3 doses to measure the primary objective, seroconversion and GMTSs to types 1 and
3 after the different schedules. This serum will also be used for antirotavirus antibody
determinations in order to calculate seroconversion rates and GMCs achieved.

4. One week post-type 2 live poliovirus vaccine challenge at 28 weeks to determine if
infants who have not seroconverted to type 2 poliovirus after completing the series of
3 immunizations at 8, 16, and 24 weeks in each of the 3 groups, do so rapidly within
1 week after the challenge. Seroconversion within 1 week strongly suggests that
although the individual had not seroconverted prior to the mOPV2 challenge, that they
would do so rapidly should they encounter cVDPV?2 in the environment; this in turn
suggests that although they might become infected by cVDPV2, their risk of developing
neuroparalytic disease as a consequence would nonetheless be substantially reduced.

A total of 4 blood samples will be collected for each study subject. A maximum of 3 mL will
be obtained by heel stick or venipuncture methods. Each blood sample will be transported
within 24 hours in appropriate cold chain conditions to the “Central Study Laboratory” at the
Microbiology and Mycology Program, Institute of Biomedical Sciences, Faculty of
Medicine, University of Chile. Sera will be obtained and 2 aliquots will be placed into
cryovials, labeled with linked coding, and stored in a -20°C freezer. One aliquot will be
shipped in appropriate cold chain conditions to the Polio and Picornavirus Laboratory
Branch, Center for Disease Control and Prevention. The second aliquot will be left on
repository storage at the study center.

Sera will be processed following a standard protocol (see Section 14.1). Neutralizing
antibodies against polioviruses 1, 2, and 3 will be determined using a sero-neutralization
assay. The laboratory will be blinded with regard to the vaccination status of individuals
contributing particular specimens, ensuring the integrity of the study. After successful
completion of testing, duplicate specimens will be destroyed. Authorized specimens assays
are only for antibody levels to valences included in the study vaccines. Should the case arise,
the use of these specimens for any other assay will require the approval of the study Sponsor
and the Principal Investigator, as well as Institutional Review Board (IRB) or Independent
Ethics Committee (IEC) approval, as per applicable rules and regulations.

Baseline sera and sera obtained at 28 weeks will be processed for antirotavirus IgA
concentration as previously described at Glaxo SmithKline laboratories (26).

5.3 Stool Samples for Poliovirus “Shedding Index” determination

Stool samples (5 to 10 grams) will be collected at 5 times for each subject, using WHO
approved protocols and kits, and transported and stored following the WHO procedures for
detection of polioviruses. Fresh stools will be collected unmixed with urine in a screw-top
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container, placed in a cold box with frozen ice packs, and transported to the designated
laboratory for storage in a freezer at -20°C. A log book of collected and stored samples will
be kept by the study personnel. Stool samples will be used later to determine the excretion of
polioviruses as per protocol (Section 14.1). Samples will be sent in batches to the reference
laboratory for poliovirus culture.

5.4  Medications/Treatments Permitted (including rescue medication)
and not Permitted Before and/or During the Trial

There will be no restrictions in using medications/treatments except for the following
conditions: primary immune deficiency or immune deficiency subsequent to treatment,
leukemia, lymphoma or advanced malignancy in the subject to be vaccinated or his/her close
contact. Only medications to treat SAEs or IMEs will be documented in eCRF. All other
medications will be captured and recorded in the source document at the investigators
discretion at the investigational site.

5.5 Subject Compliance

Subjects are required to abide by scheduled visits and the vaccine schedule.
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6.0 STUDY PROCEDURES
6.1 Enrolment and Study Allocation

Between the birth of the infant and 9 weeks of age parents or caretakers will be advised about
the trial. Those who are willing to allow the infant in their care to participate in the study
will be asked to provide written informed consent. Parent/Infant pairs interested to
participate in the study will be reviewed for eligibility using the inclusion/exclusion criteria;
medical history will be taken and a physical examination will be performed.

Eligible subjects will be randomized into 1 of the 3 groups of the study using computer-
generated randomization and block sizes of 12; separate numbers and blocks will be set up
for each of the study sites. The allocations will be provided to the study Investigator by a
central location after informed consent has been obtained. The randomization list will be
maintained concealed from the Sponsor, Investigators, study auditor, or Data Safety
Monitoring Board (DSMB) unless ruled otherwise by the DSMB or the stopping rules of the
study.

6.2 Measures Taken to Minimize/Avoid Bias

This will be a vaccinator-open but immunogenicity assessor-blind study, given that
participating infants will be assigned to 3 different groups with different vaccine schedules
and vaccines administered. All laboratory personnel processing the serology and stool
samples will be blinded to the vaccine group allocation of subjects, which should minimize
observer bias.

6.3  Visit Schedule

Overall, subjects will attend up to 8 scheduled visits during the study. Every infant
participating in the study will be on the study from 8 weeks (£ 7 days) until 8 months of age
(= 4 weeks). In addition to the visits every 8 weeks (+ 14 days) for the administration of
vaccines (at 8, 16, and 24 weeks of age), follow-up visits will occur 4 weeks after the third
visit and before mOPV2 challenge dose to measure immunogenicity. Subjects will provide a
weekly stool sample (not requiring a visit) up to 28 days post-challenge for virus shedding.

The Schedule of Visits and Study Events is presented in Table 2.
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Table 2 Schedule of Visits and Study Events*

Age of Subjects (weeks) 8W 16W 24 W 28 W 29 W 30W 31W 32w
Visit Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8
Visit intervals in weeks 0 V1+8 V2+8 V3+4 Va+1 V5+1 V6+1 V7+1
(£ 14 days except for first

visit 1, 5-8: £ 7 days)

Informed consent X

Inclusion/exclusion criteria X

Medical history X X X X

Physical examination X X X X

Randomization X

Check if contraindications X X X X

/precautions if will be

vaccinated

Stool sampling for all X X X X X
subjects

EPI: DTPwHib/HepB X X X

EPI: S. pneumonia X X

Optional: Oral rotavirus X X

Study vaccines Group 1 IPV bOPV bOPV mOPV2

Blood sampling Group 1 (to X** X X X

be done prior to vaccination)

Study vaccines Group 2 IPV IPV bOPV mOPV2

Blood sampling Group 2 (to X** X X X

be done prior to vaccination)

Study vaccines Group 3 IPV IPV IPV mOPV2

Blood sampling Group 3 (to X** X X X

be done prior to vaccination)

Post-dose immediate X X X X

surveillance (30 min) if

vaccinated

Recording into CRF of IME X X X X X
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Serious adverse event

To be reported at any time during the trial.

Protocol termination ‘ X
*Differences in study vaccine and blood sample visits among study groups are accounted for in the table.

**A separate visit at 7 weeks of age (one week before vaccination) may be used for this blood draw in order to avoid 4 needle sticks during one visit.
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6.4 Description of ""Halting Rules' or ""Discontinuation Criteria"'

The DSMB will be informed of any SAEs, such as death, non-elective hospitalization, or
anaphylaxis within 24 hours of notification. Clusters (3 similar events within 1 week) of
IMEs will be reported to the DSMB for evaluation. The DSMB will define the halting rules
before the start of the study, as well as any special considerations for modification of the
study based on the benefit and safety of the study participants.

6.5 Accountability Procedures for the Investigational Product, Including
the Comparator

Comprehensive training of all study staff will ensure that study protocol requirements are
being followed. Vaccine will be stored according to cold chain requirements, and detailed
inventory logs will be maintained.

6.6 Maintenance of Treatment Randomization Codes and Procedures
for Breaking Codes

An independent biostatistician will make the random allocation number. No specific
procedures are anticipated for breaking the code, however, as per Good Clinical Practice
(GCP), the Sponsor will hire an independent study monitor. We do not anticipate situations
when the code would need to be broken, but if such a situation arises, the monitor with
Principal Investigator (PI) approval could authorize the breaking of the code if the safety of
the subjects is compromised.

6.7 ldentification of Any Data to be Recorded Directly on the CRFs (i.e.,
no prior written or electronic record of data)

A study source document will be generated which will serve as the primary data collection
instrument, and will serve as the source data for this study. Medications used to treat SAES
or IMEs will be recorded. Investigators will also ensure that vaccination cards required by
the NIP of Chile are completed according to requirements. In the case of SAE to be reported,
records and documents used by the hospitals or national vital statistics registry will be part of
the source documentation in case of hospitalization, death, or any life-threatening event.

6.8 Potential Risk to the Study Subjects

IPV is safe and effective. As with all licensed vaccines allergic reactions of various severity
can occur within a few minutes to a few hours after vaccination to components or excipients
present in the vaccine product. As with all injectable vaccines, local injection site reactions

of various severities may occur. OPV is safe and effective; in extremely rare cases, the live-
attenuated virus in OPV can cause VAPP. While most cases of VAPP occur in persons with
normal immune systems, persons with immune deficiency, particularly involving the
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humoral immune system are at a much higher risk of VAPP than the general population. The
risk for study participants is not increased compared to their risk of OPV administration as
part of the routine EPI vaccination.

Subjects will be monitored at the study center after vaccinations and SAEs or IMEs observed
will be recorded in the subject’s CRF. Furthermore, SAEs and IMEs will be followed during
the whole study period.

6.9 Potential Benefits
6.9.1 Benefits to the Study Subjects

All children will receive 4 doses of different polio vaccines (IPV and mOPV 2, or IPV,
bOPV, and mOPV 2) by the completion of the study. Oral rotavirus vaccine which is
licensed but not part of the NIP in Chile will be provided as an additional child benefit. All
children will be carefully monitored for milestones of normal health, growth, and
development.

6.9.2 Benefits to the Community

The outcome of this trial will provide the population of the participating countries as well as
the Latin American Region with information on vaccination policy development for the OPV
cessation era. At least 4 countries in Latin America (Mexico, Costa Rica, Brazil, and
Uruguay) have included IPV as the mainstay or in a sequential schedule of their NIP policy
against polio. Given the imminent shortfall in the availability of OPV for immunization
programs around the world, and the recommendation of WHA for the likely switch to bOPV
in the final stage of the polio endgame, the research into ways to safely introduce bOPV in
polio-free countries and to maintain protection against type 2 virus will help middle- and
low-income countries to determine the best way to sustain polio eradication with IPV and to
address the possibility that tOPV may not be readily available to PAHO countries following a
WHO recommended shift from tOPV to bOPV usage.
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7.0 STUDY ENDPOINTS
7.1  Primary Endpoints

Two primary endpoints will be used as the basis for evaluation of the IPVV/OPVb sequential
regimens compared to three doses of IPV:

e Seroconversion to type 1 (type-specific titers >1:8 and > 4-fold over expected levels
of maternally-derived antibody) and GMTSs achieved at 28 weeks.

e Seroconversion to type 3 (type-specific titers >1:8 and > 4-fold over expected levels
of maternally-derived antibody) and GMTs achieved at 28 weeks.

7.2  Secondary Endpoints

e Seroconversion to type 2 (type-specific titers >1:8 and > 4-fold over expected levels
of maternally-derived antibody) and GMTs achieved after 1 dose of IPV at 16 weeks,
after 2 doses at 24 weeks, after 3 doses at 28 weeks, and after the mOPV type 2
challenge dose at 29 weeks.

e Viral shedding index for type 2 virus following mOPV2 challenge (28-day area under
the curve [AUC] of quantitative virus shedding at Days 7, 14, and 21 post-mOPV?2
challenge).

The shedding index endpoint will be computed for each study subject as a simple
average of log10 viral titer measured from stool samples collected at Days 7, 14, and
21 post-challenge with mOPV2. Values of log10 viral titer for measurements below
the assay limit of detection will be assigned the value of zero in computing the
shedding index endpoint.

e Safety Endpoints: SAEs as defined in the protocol throughout the study period and
IMEs as defined in the protocol up to 28 days post-vaccination.

7.3  Exploratory Endpoints

e Antirotavirus IgA seroconversion (> 20 units/mL) and GMCs after the second dose of
Rotarix ™ at 16 weeks of age.
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8.0
8.1

SAFETY ASSESSMENTS

Specification of the Safety Parameters

Safety will be assessed using the following parameters:

8.2

SAEs as defined in the protocol throughout the study period.

IMEs as defined in the protocol up to 28 days post-vaccination.

Adverse Events

The Investigator is responsible for recording all SAEs and IMEs as described in Section 8.1.

An SAE, experience or reaction, is any untoward medical occurrence (whether considered to
be related to study drug or not) that at any dose:

Results in death.

Is life-threatening (the subject is at a risk of death at the time of the event; it does not
refer to an event which hypothetically might have caused death if it were more
severe).

Requires inpatient hospitalization or prolongation of existing hospitalization:
Hospital admissions and/or surgical operations planned before or during a study are
not considered SAEs if the illness or disease existed before the subject was enrolled
in the study, provided that it did not deteriorate in an unexpected way during the
study.

Results in persistent or significant disability/incapacity.

Is a congenital abnormality/birth defect detected only after study inclusion.

Important medical events (IMEs) are other medically significant events that do not meet any
of the SAE criteria above, but may require medical or surgical consultation or intervention to
prevent one of the other serious outcomes listed in the definition above. Examples of such
medical events include allergic bronchospasm requiring intensive treatment in an emergency
room or at home, blood dyscrasias (e.g., neutropenia or anemia requiring blood transfusion,
etc.) or convulsions that do not result in hospitalization.
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8.2.1 Procedures for Eliciting Reports of and for Recording Adverse Events and
Intercurrent Illinesses

For intercurrent illnesses, parents will be encouraged to use the study institution for medical
services or report the use of other medical facilities when retuning for the next scheduled
visit. Serious events in any study participants will be reported according to regulatory
requirements in Chile, to the PI, and to the DSMB within 24 hours of notification.

8.2.2 Type, Report, and Duration of Follow-Up of Subjects after Serious Adverse
Events

In the case that an SAE (death, hospitalization, or anaphylactic reaction) or IME occurs,
referral and medical care will be provided by the health care system.

Investigators will be notified by the Contract Research Organization (CRO) of all SAEs that
require prompt submission to their IRB or IEC. Investigators should provide written
documentation of IRB/IEC notification for each report to the CRO. The CRO will ensure
that all SAEs are reported to the appropriate regulatory authorities.

Any SAEs or IMEs observed from screening/randomization up to the end of the study will be
followed up to resolution. Resolution means that the subject has returned to a baseline state
of health or the Investigator does not expect any further improvement or worsening of the
AE.
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9.0 STATISTICAL ANALYSIS
9.1 Primary Objectives

The primary statistical analyses of this study are comprised of comparisons of sequential
IPV/bOPV regimens relative to the 3-dose regimen of IPV alone to assess any potential non-
inferiority of the sequential regimens (1 dose of IPV followed by 2 doses of bOPV; 2 doses
of IPV followed by 1 dose of bOPV). The determination of non-inferiority will be based on
humoral antibody responses to type 1 and type 3 polioviruses. Specifically, the sequential
regimens will be considered non-inferior if the rates of seroconversion to type 1 and type 3
polioviruses over the entire 3-dose regimen are no more than 10% less than those for the 3-
dose IPV regimen and if the GMTs are no more than 2/3 logs less than those for the 3-dose
IPV regimen. For each sequential regimen, the overall comparison with IPV will be
performed to control the Type | error rate at 0.05 (1-sided). The evaluations of each
sequential regimen relative to the common 3-dose IPV comparison group will be considered
as independent and no adjustment for multiplicity of comparisons across these evaluations
will be made.

Two primary endpoints will be used as the basis for the evaluation of each of the IPV/bOPV
sequential regimens and the IPV only regimen: 1) type 1 and type 3 seroconversion (type-
specific titers >1:8 and > 4-fold over expected levels of maternally-derived antibody
computed cumulatively across the 3 injections) and 2) geometric mean titers (GMTS).
Clopper Pearson “exact” confidence intervals for the difference in binomial proportions will
be computed for each of the 2 type-specific seroconversion rates, and confidence intervals for
the difference in GMTs will be computed based on Wilcoxon rank statistics. Each of the

2 seroconversion outcomes will be tested for non-inferiority of the sequential regimen
relative to the non-sequential IPV regimen with a non-inferiority margin of 10%. The GMT
outcomes will be tested for non-inferiority of the sequential regimen relative to the non-
sequential IPV regimen with a non-inferiority margin of 2/3 logs. Nominal 1-sided alpha
levels of 0.05 will be used for these tests. The sequential regimen will be considered non-
inferior overall if a non-inferiority outcome is obtained for each of the 3 endpoints. The
Type 1 error for this overall conclusion of non-inferiority is guaranteed to be less than 0.05.
If an overall non-inferiority result is obtained then a second set of tests for superiority for
both the type 1 and type 3 seroconversion outcomes and for the GMT outcome will be
performed. Because of the sequential nature of this testing strategy, the overall Type 1 error
rate will be preserved without any further adjustment for the multiplicity of comparisons.
Superiority of the sequential regimens will be concluded if at least 1 of the 3 outcomes

(2 seroconversion, 1 GMT) is found to be statistically superior. To supplement these formal
statistical tests, plots of the point and interval estimates for differences between groups in the
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type-specific outcomes will be produced on which lines indicating the non-inferiority
margins and superiority thresholds will be drawn.

In order to give a more comprehensive view of the immune responses relative to the
sequential and non-boosted regimens, the aforementioned statistical tests for analyses of the
primary trial objectives will be supplemented with descriptive analyses including tabulated
type-specific rates of seroconversion following each injection, type-specific rates of
seroprotection (neutralizing antibody titers > 1:8), and plots of the type-specific reverse
cumulative distribution of antibody titers following administration of each component in the
vaccine regimen.

9.2 Secondary Obijectives

Analyses associated with each of the 2 primary objectives will be supplemented with more
detailed descriptive and comparative analyses in 2 analogous secondary objectives.
Specifically, the 2 type-specific antibody titers before and after each dose in the 3-dose
regimen will be evaluated and compared across the sequential and all-1PV regimens. Rates
of seroconversion at each dose will be computed by strata defined by pre-dose level and by
levels of responses to prior doses. Rates of seroprotection will be evaluated and compared
across regimens following each dose. Marginal and stratified analyses of the quantitative
antibody titers will also be performed. Particular attention will be paid to comparison of the
responses to the first bOPV dose in the 2 sequential regimens and to the final IPV dose
across the sequential non-sequential regimens.

Secondary analyses will include comparisons based on humoral responses to type 2
poliovirus of sequential IPVV/bOPV regimens relative to the 3-dose regimen of IPV alone to
assess any potential non-inferiority of the sequential regimens (1 dose of IPV followed by 2
doses of bOPV; 2 doses of IPV followed by 1 dose of bOPV). Specifically, the sequential
regimens will be considered non-inferior if the rates of seroconversion to type 2 polioviruses
over the entire 3-dose regimen are no more than 10% less than those for the 3-dose IPV
regimen. The statistical approach and methods used for this analysis will be the same as
those described above for the primary analyses of antibody responses to type 1 and type 3
poliovirus including the tiered testing of type 2 responses for superiority and detailed
comparisons of the distribution of antibody titers (e.g., GMTS).

Secondary analyses of safety data will consist of tabulation by study arm and testing for
differences between groups in rates of SAEs and IMEs.

A shedding index endpoint will be computed for each study subject as a simple average of
logap viral titer measured from stool samples collected at Days 7, 14, and 21 post-challenge
with mOPV2. Values of log, viral titer for measurements below the assay limit of detection
will be assigned the value of zero in computing the shedding index endpoint. The median
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shedding index will be computed for each of the groups and formally compared using a
Wilcoxon test. Reverse cumulative distribution curves for the shedding index endpoint will
also be compared graphically to informally identify differences in the upper and lower
extremes of these distributions. Additional comparative analyses will be performed on the
subcohort of subjects without serologic evidence of environmental exposure to mOPV2 prior
to challenge on week 28 and who have been primed to type 2 by immunization (based on
serologic response 1 week post-mOPV2 challenge).

9.3 Exploratory Objective

Rates of antirotavirus IgA seroconversion and GMCs for Group 1 infants receiving bOPV
together with the second dose of Rotarix ™ at 16 weeks of age will be compared with those
from Group 2 and 3 infants receiving this second Rotarix™™ dose together with IPV. More
specifically, Clopper Pearson “exact” confidence intervals for the difference in binomial
proportions will be computed for comparing seroconversion rates for each of the groups (2
and 3) receiving Rotarix concomitantly with IPV to that for Group 1 receiving Rotarix
concomitantly with bOPV. Each of the 2 comparisons will be first performed as a test for
non-inferiority with a non-inferiority margin of 10%. Nominal 1-sided alpha levels of 0.05
will be used for these tests. If the initial test demonstrates non-inferiority of responses to
Rotarix for the groups with concomitant administration of Rotarix with IPV then a second
test will be performed to test for superiority of response. These formal tests will be
supplemented with informal comparison of the reverse cumulative distribution curves of
rotavirus IgA antibody titers.

9.4 Criteria for Termination of the Trial

The trial will be terminated once the study is fully enrolled and all study subjects have
completed the study requirements. The study may also be terminated if the DSMB identifies
a safety signal that meets the requirements for termination as defined in the DSMB halting
criteria.

9.5  Procedures for Accounting for Missing, Unused, and Spurious Data

In spite of best efforts to collect complete data for all study subjects, some data will be
missing at the end of the trial. The reasons for missing data will be ascertained and
appropriate statistical methods will be used to accommodate these absences in the analyses of
trial data that minimize potential biases and maximize efficiency conditional on the causes
for data being missing. Data values that are identified by quality control procedures to be
spurious will not be used in final analyses of trial data.
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9.6 Procedures for Reporting Any Deviation from the Original
Statistical Analysis Plan

The Statistical Analysis Plan (SAP) may be amended at any time during conduct of the trial
but will be finalized and frozen prior to the first examination of unblinded data. All versions
of the SAP up to and including the finalized SAP will be archived in the study records. All
of the analyses described in the finalized SAP will be performed as specified. Other analyses
that are not included in the SAP may be specified subsequent to its finalization. Such
analyses will be described in an addendum to the finalized SAP and will be performed if
agreed among the participating institutions.

9.7 The Selection of Subjects to be Included in the Analyses
The Sponsor will attempt to maximize the use of available data for analyses.
9.8 Sample Size

A maximum of 570 subjects will be enrolled.

For sample size calculations, we assume that the rates of seroconversion for the 3-dose IPV
regimen are at least 90% for types 1 and 3. For evaluable group sizes of 152, there is a
power of 0.80-0.86 (depending on degree of correlation among the type-specific tests) to
declare overall non-inferiority when the rates of seroconversion for type 1 and type 3 are at
least 90% and are equal for sequential and IPV only regimens and GMTs are equal for
sequential and IPV only regimens. The power to declare superiority of a sequential regimen
over the IPV only regimen for type 1 or type 3 seroconversion endpoints is >0.90 if the IPV
only IPV seroconversion rate is 0.90 and that for the sequential regimen is 0.98. If type 1
and 3 seroconversion rates for the IPV only IPV regimen are greater than 0.90 then the power
to assess superiority is considerably reduced simply because there is so little scope for
improvement by bOPV boosting. The power to declare superiority of GMTSs is 90% for
types 1 and 3 if the true difference in type-specific GMTs is 0.33 logs or greater. The power
to declare superiority of GMTs is 90% for type 2 if the true difference in type 2 GMTs is
0.55 logs or greater. Thus, assuming 80% of enrolled subjects will be evaluable for the

3 serology-based endpoints, the size of each of the 3 groups will be 190. Thus, this trial will
enroll a total of a 570 subjects.
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10.0 QUALITY CONTROL AND QUALITY ASSURANCE
PROCEDURES

10.1 Study Monitoring and Source Data Verification

After appropriate ethical approval by an IRB/IEC and regulatory approval by authorities are
obtained (and the final protocol has been amended as required by IRB/IEC and or regulatory
authorities), an initiation site visit will be conducted before the first subject is enrolled in the
study. The subjects cannot be enrolled until occurrence of such a visit and its documentation.
During this site visit, the requirements of GCP, protocol procedures, and all logistical issues
will be discussed at length. The training of study Investigators will also be documented.

After the study is initiated, the study monitor will be in regular contact with the sites to
obtain information on the performance of the study. These contacts will be scheduled to take
place at regular intervals. Subsequent to start of recruitment, routine-monitoring visits would
occur after prior appointment with the Investigators.

The Investigator and his/her staff will be obliged to devote a suitable amount of time and an
appropriate place for the monitoring visits. During each visit, the monitor will review the
CREF of each subject in the study with regard to completeness, thoroughness, and compliance
with the protocol. In addition, at a minimum, the original subject data (e.g., entry cards,
index cards, original findings) will be reviewed to ensure that:

e Subject informed consent is signed and incorporated.
e Inclusion/exclusion criteria are properly followed.

e The CRF data are consistent with the physician's original records, which also have to
clearly indicate that the subject is included in a clinical study.

e All relevant clinical and laboratory findings and concomitant medication are
documented in the CRFs.

e Quantity and dosing schedule of concomitant medication and vaccines is documented
in the CRFs.

e Quantity and dosing schedule of the Investigational/Comparator Product is in
accordance with the protocol.

e All relevant information (e.g., any SAE or IME) has been recorded in the appropriate
place in the CRFs including compliance with the NIPs.

e The Investigational/Comparator Product is being stored correctly, and its supply is
being properly accounted for.
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e Incorrect or illegible entries in the CRFs would be submitted to the Investigator for
correction.

The monitor will retrieve completed CRFs during the regularly held monitoring visits.

During the study trial period, the P1 will be available to answer questions with regard to the
performance of the study.

10.2 Auditing

In addition to the above-outlined monitoring visits, the participating institutions may be
audited. This audit may be carried out by an external independent auditor appointed by the
sponsor or by the responsible regulatory authority(ies). Such an audit would be done to
review whether the data have been properly recorded in the interim or final report and
whether the performance of the study is in accordance with the protocol, the standard
operating procedures (SOPs) developed for the study, and other relevant guidelines. Subject
confidentiality will be maintained at all times.

The Investigator will inform the study Sponsor immediately if an audit has been requested by
a regulatory authority.
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11.0 ETHICS

The study will be conducted according to GCP, the principles of the Declaration of Helsinki,
and the codes and regulations of Chile.

The study will be submitted for unconditioned approval to the Ethical Review Boards and as
locally required to the regulatory authorities of each participating center. The Ethical Review
Boards are to be constituted according to international guidelines. Each participating center
has to ensure they obtain any other approval legally required for the corresponding country.

Written informed consent has to be obtained from the parents or legal guardians of the
participating infants. Whether one or both parents have to provide consent will be
determined by local legal requirements.

All subjects will be insured for participation in this study. The insurance policy is available
at the investigational sites. Parents or guardians are made aware of this and of procedures to
follow in case of a claim

Expenses of parents or guardians will be reimbursed as a lump sum, which has been agreed
upon by the Ethical Review Boards. There will be no financial incentives for parents to
enroll their children.

Any public advertising of the study will be submitted to the Ethical Review Boards for
information or approval according to local regulations

11.1 Subject Information and Informed Consent

The informed consent form (ICF) will be used to explain the risks and benefits of study
participation to the parent(s) or guardian(s) of the subject in simple terms before the subject
will be entered into the study. The ICF contains a statement that the consent is freely given
by the parent(s) or guardian(s) of the subject, that the parent(s) or guardian(s) of the subject
is (are) aware of the risks and benefits of entering the study, and that the parent(s) or
guardian(s) of the subject is (are) free to withdraw the subject from the study at any time.
Written consent must be given by the parent(s) or guardian(s) of the subject, after the receipt
of detailed information on the study.

The Investigator is responsible for ensuring that informed consent is obtained for each
subject by the parent(s) or guardian(s) and for obtaining the appropriate signatures and dates
on the informed consent document prior to the performance of any protocol procedures and
prior to the administration of study vaccines. The Investigator will provide the parent(s) or
guardian(s) of each subject with a copy of the signed and dated consent form.

05 November 2012 Page 40



Confidential

12.0 STUDY ADMINISTRATION

12.1 Direct Access to Source Data/Documents

The Investigator/institutions will permit (by way of written agreement) trial-related
monitoring, audits, IRB/IEC review, and regulatory inspection, providing direct access to
source data/documents.

12.2 Data Handling and Record Keeping

The source document data will be entered into an electronic data file (eCRF); the laboratory
data will be incorporated into a laboratory source document and then entered into the eCRF.
The source documents will be stored at the main study site.

12.3 Protection of Data Privacy

The names and identity of the parents or guardians and their children will be kept private by
the Investigators and staff of the study sites. They will not be given outside of the study sites
without the parent’s or guardian’s permission, except as required by law. Other information
without names and identities will be shared with the Sponsor, the DSMB, and the Bill and
Melinda Gates Foundation (BMGF).

12.4 Financing and Insurance

Financing will be arranged by the Sponsor. Insurance will be provided to the study
participants by the Sponsor.

12.5 Publication Policy

All data from this trial with respect to study objectives will be submitted for publication. All
publications emanating from this trial will be reviewed by the participating institutions and
Investigators. Authors will be determined based on actual input into the publications, as per
existing guidelines.
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14.0 APPENDICES

1. Neutralization Assays and stool poliovirus quantification assay Description

2. Package Inserts for all IPVs and OPVs.
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14.1 Appendix 1: Neutralization Assays and Stool Culture and Viral
Quantification Description

The following documents are included in this appendix:
e Poliovirus Serology - Microneutralization Test for Polio Antibodies

Isolation and identification of polioviruses (WHO. Isolation and identification of
polioviruses. In: Polio Laboratory Manual, 4th edn. Document WHO/IVB/04.10.

Geneva, Switzerland: World Health Organization.
www.who.int/vaccines/en/poliolab/WHO-Polio-Manual-9.pdf. 2004:87-91.)

e Poliovirus Titration
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Standard Operating Procedure
Microneutralization Test for Polio Antibodies
1v11/2012
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Standard Operating Procedure
Microneutralization Test for Polio Antibodies
10711/2012

Introduction

The polio serology assay measures neutralizing antibody titers to poliovirus types 1,
2, and 3 using a modified microneutralization assay. The principle of the test is that
the presence of anti-poliovirus antibodies in a serum sample will bind to the virus
and block infection of susceptible cells. Because poliovirus is cytopathic, virus that is
not bound by antibody infects and lyses cells. The amount of neutralizing antibedy is
quantitated as a 50% endpoint titer, or the last dilution of serum that protects
susceptible cells from poliovirus infection and cytopathic effect

The test takes approximately 7 days to complete, from the dilution of sera to staining
and reading plates. Each test serum is run in triplicate and diluted from 1/8 to
1/1024; a single 96-well plate contains 4 test sera (Figure 1). This test may be
performed manually, automated, or a combination of the two approaches (Figure 2).
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Figure 1. 96-well plate setup for Polio Serology

For a single run, up to 96 sera, which fit on 72 plates (24 plates per serotype), can
be tested. Control plates are generated for each run and consist of 3 back titration
plates (1 for each Sabin virus) and a cell control plate. At the end of each run,
control plates are checked for accurate dilution of each Sabin poliovirus (back
titration plates) or cell monolayer confluency (cell control plate).

If more than seven (7) sera are being tested, the samples must be randomized using
a balanced block randomization scheme with integrated controls.Included in each
run is a control serum designated In-House Reference Serum (IHRS), which is
pooled from serum samples with high neutralizing antibody titers to each Sabin
poliovirus.

(]
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Standard Operating Procedure
Microneutralization Test for Polio Antibodies
10/11/2012

AUTOMATED MANUAL

Day 1

Day 2

Day 7

Figure 2. Workflow for automated poliovirus microneutralization assay
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Standard Operating Procedure
Microneutralization Test for Polio Antibodies
10711/2012

Materials and Equipment

05 November 2012

Hep-2C cells (ATCC # CCL23, DSR Product ID: HEPC)
T-150 tissue culture flasks (Corning, #430823 )
96-well tissue culture, clear, sterile plates (Corning, #3997)
Low evaporation lids (Corning, #3931)
96-well tissue culture, clear, sterile, without lid plates (Comning, custom order)
Plastic wrap (Saran Wrap)
Deep Well 96-well microtiter plate, 2.2ml capacity. (USA Scientific, #7553-9600)
Sterile pipettes; 10 ml, 25ml (Falcon, #357551, #357325)
Single-channel pipettes:
o Manual: LTS 20, 200, 1000 (Rainin)
o Electronic: 10-300, 50-1000 (Biohit)
12-channel pipettes
o Electronic: 10-300, 50-1200 (Biohit)
Pipette tips
o Rainin: RT-L200F, RT-L1000F, RT-L10F
o Biohit: 350 puL, 1000 puL, 1200 uL
Pipette tips for SOLO (Hudson Robotics, # 800-331-S)
Cell culture media
o Eagle’s Minimum Essential Media (EMEM)(Gibco, #11095-072; SRP
Cat.# CP0047)
o Penicillin/streptomycin (Gibco, #15140)
o Fetal Bovine Serum - Optima (Atlanta Biologicals, #512450)
o 0.05% Trypsin-EDTA (Gibco, #25300)
500 mL, 0.20 pm filter (Nalgene, #450-0020)
In House Reference Sera (CDC)
Sabin virus stocks grown in Hep2C cells (NIBSC)
CO, water-jacket incubator (ThermoFisher)
Crystal violet stain (0.05% crystal violet, 0.5% Tween-20, 50% ethanol, in H20)

To prepare crystal violet stock solution:
2g crystal violet (Sigma, C-3386)
1000 mi 95% ethanol

Mix together, until dissolved overnight (may be stored up to one year)

To prepare working dilution crystal violet solution:

250 mi crystal violet stock solution
Smi Tween-20 (Fisher Scientific, #BP337-100)
750 ml deionized Hz0
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Automation Equipment

05 November 2012

SOLO Multichannel Diluter (Hudson Robotics)

ELISA plate washer (BioTek)

Twister Plate Handler (Zymark)

MicroFlow reagent dispenser (BioTek)

Tecan Genesis RSP 100, automated liquid handling system
Automatic Cell Counter (BioRad)

ELISA plate reader (Tecan) or equivalent
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Protocol

In the week or two preceding the test runs:

1. Assign sera randomly to each run using a balanced block randomization
scheme (see randomization attachment).

2. Use the list generated by the randomization to label plates (See
Randomization Procedure). Each test serum is run in triplicate, so 4 sera may
be put on each plate (Figure 1). Each plate is duplicated two more times for
the other 2 poliovirus serotypes. There will be a back-fitration plate for each
serotype, and one cell control plate.

RUN® | PV1 Plate” | PV2 Plate” | PV3 Plate” | Position® DASH #°
420 5 28 53 1 2011709611
420 5 28 53 2 2011709629
420 5 28 53 3 2010714898
420 5 28 53 4 2011710079
420 6 29 54 1 2010715212
420 6 29 54 2 2010714911
420 6 29 54 3 2010714944
420 6 29 54 4 2010715178
420 7 30 55 1 2011709587
420 7 30 55 2 IHRS
420 7 30 55 3 2011709701
420 7 30 55 4 2011709912

* each run of 1-96 sera

* PV1 polio type 1; PV2, polio type 2; PVY3, polio type 3
“ see Figure 1

“ unigue specimen 10

Table 1. Example of randomized sample list for poliovirus microneutralization
assay.

3. In this example of a randomized sample list, serum sample number
2011709611 will be in run number 420, position 4 on plates 3 (PV1), 29
(PV2), and 53 (PV3). The in house reference serum (IHRS) is in position 2 on
plates 7 (PV1), 30 (PV2), and 55 (PWV3)

4. For each run, the IHRS is tested an average of 4-6 times, depending on the
number of samples being randomized.

3. Prepare MEM + 2% FBS and MEM +10% FBS:

a. Serum must be inactivated at 36°C for 30 minutes and filtered with a
Malgene filter

b. Add 1 mL of streptomycin/penicillin to 1000 mL of EMEM (1%:)

c. Add 20 mil {2%) or 100 mL (10%) of fetal bovine serum to 1000 mi
bottle of EMEM
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Tuesday prior to each test run:

1. Seed T-150 flasks with 30 ml of Hep2-C cells at 5x10° celis/mi.
a. Seed enough flasks to have ~3 or 4 flasks for one run of 96 sera
2. Incubate at 37°C, 5% CO:z, humidified incubator for 24 to 72 hours.

One day before test run:

1. Manually aliquot 100 ul test sera into deep well polypropylene microplate,
sealed with a rubber cover, and heat inactivated at 56°C in a waterbath for
30 minutes

Store at4°C

Prepare IHRS by diluting to a 1:16 dilution.

a. IHRS has been previously inactivated at 56°C for 30 minutes and is
stored at -70°C

b. 100 pL IHRS + 300 pL MEM (1:4 dilution)
c. 400 pL 1:4 dilution + 1200 yL MEM (1:16 dilution)
d. The 1:16 dilution is used as the initial dilution for IHRS
4. Use a multichannel pipette to add 300 yl MEM 2% FBS to 100 pl heat
inactivated test sera aliquots (for a final dilution of 1:4)
5. For a full run (i.e. 96 sera), prepare two stacks of 12 microplates for each
serotype.
a. Use a lidded microplate for the top of each stack with the low
evaporation lid (#3997 and #3931)
b. The 11 remaining microplates are all lidiess
c. Cell control and back titration plates can be setup on lidded plates

wnN

AUTOMATED

6. Use the MicroFlow reagent dispenser program "MEDIA 25UL" to add 25 ul
MEM 2% FBS to the test plates.

a. Add 25 yl MEM 2% FBS to the back titration plates (S1 ,S2 and S3)
b. Add 50 ul MEM 2% FBS to the cell control plate

7. Use the TECAN programs “1 or 2 plate triplicate transfer” to make triplicate
sample plates (see Figure 3A.B).

a. This step transfers 100 pL of test serum (from Step 3) to test plate in
triplicate.

8. Using electronic single-channel pipette, transfer 25 pL of test serum from
triplicate sample plate (Step 6) to three different test plates (one for each
serotype)(Figure 3C).

9. Make serial 2-fold dilutions with SOLO diluter from row A to row H (serum
dilutions will range from 1:8 to 1:1024) (Figure 4).

a. This step generates the test plates for addition of virus and cells.
b. See Appendix I, Il for instructions on operation of SOLO diluter

05 November 2012
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MANUAL
5. Use electronic multichannel pipette to dispense 25 L MEM 2% FBS to the
test plates
a. Add 25 ul MEM 2% FBS to the back titration plates (PV1 ,PV2 and
PV3)
b. Add 50 yl MEM 2% FBS to the cell control plate
6. Use an electronic multichannel pipette to transfer 25 ul of each test serum
(from Step 3) to each test plate in triplicate.
7. Using a muitichannel pipette, make serial 2-fold dilutions from row A to row H
(serum dilution will range from 1:8 to 1:1024)(see Figure 4B for plate layout).
a. Discard 25 L from row H to make final volume for all wells 25 puL

05 November 2012

8. Cover the top plate of each stack of plates and wrap in plastic wrap.
9. Store overnight at 4°C.
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Triplicate Sample Plate

8 RVENE TR e i

: u

Figure 3. TECAN system (A). For each run, 100 ul of sample is transferred from sample
plate to dilution plates in triplicate (enough for starting 3, 25 ul sample dilutions) (B). The
TECAN configuration will allow for triplicates in consecutive order. This step can transfer
96 samples from one 96-deep well plate to a 96-well triplicate sample plate in 22 min.
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Figure 4. SOLO diluter system (A). Each test serum is serially diluted (2-fold) from 1/8
to 1/1024 in triplicate (B). This is repeated for each test plate designated for poliovirus
serotypes 1, 2, or 3.
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Day of run:

1.

2.

Dilute each poliovirus serotype in MEM +2% FBS to contain 100 CCID,,
according to Table 1 (page 11).

a. Prepare sufficient virus challenge suspension for the number of sera to
be tested; each plate requires approximately 2.5 mi of diluted
challenge virus.

b. See “Poliovirus Titration for Serology Assay” document for virus
titration and CCID4, calculation protocol

Prepare the back titrations of each poliovirus serotype in MEM +2% FBS.
Titrate each virus from 100 TCIDxo a further three 10-fold steps (Table 1).

AUTOMATED

3.

Use the MicroFlow program VIRUS 25UL to add 25 ul of 100 CCIDso of
relevant poliovirus antigen to all wells in the diluted test plates. Use a
different dispensing cartridge for each virus (Figure 5).

MANUAL

3.

Use an electronic, multichannel pipette to add 25 uL of 100 CCIDs; of
relevant poliovirus antigen to all wells in the diluted test plates.

05 November 2012

Prepare back titration plate (Figure 6) for each Sabin strain using dilutions

prepared in step 2 (Table 1).

a. Add 25 ul of 100 TCID,, of virus to rows A and B (i.e., 24 wells/dilution)

b. Add 25 pl of the next three 10-fold dilutions to rows C and D, E and F, and
G and H, respectively (See Table 2 for dilutions).

c. Change pipette tips between each dilution

Wrap all plates in plastic wrap and incubate for 3 hours at 35°C and 5% CO,

During incubation, wash Hep2-C monolayer cell cultures, trypsinize, count

cells using automatic cell counter (BioRad) or a hemocytometer.

Prepare a cell suspension in MEM +10% FBS to contain approximately 3 x

10° cells/ml. Prepare a sufficient volume of cells; each plate requires

approximately 2.5 ml of cell suspension, and every run requires 3-4 confluent

T150 flasks. Store cells in glass bottle at 4°C until ready to use.
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AUTOMATED
8. Use MicroFlow program “CELL 25UL" to add 25 ul of prepared cell
suspension to each well of every plate (Figure 5).

MANUAL
8. Use a repeating, multichannel pipette to add 25 uL of prepared cell
suspension to each well of every plate (Figure 5).

9. Wrap all plates in plastic wrap. Avoid abrupt handling of plates
10. Carefully transfer plates to incubator for 5 days incubation at 35°C and 5%

CO,;

1 2 3 - 5 6 7 8 9 10 11 12
Working Stock
(100 TCID,)
1/10 Dilution
(10 TCID,)

K 3 * : 1/100 Dilution

W o A 1 TCID.
Cweveeew Um;@ (70}
S X 1/1000 Dilution
. (0.1TCIDy,)

Figure 6. Layout for back titration plate. A back titration plate is made for each virus
tested in microneutralization assay.
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Sabin 1 (NIBSC 01/528) 100 10 1 0.1
100 TCIDg = 1075 TCIDes TCIDss TCIDs TCIDg
Virus 100pL  100pl 100wl f00WL O WL 7mL W0l 100 kL 100 L
Medium 38 L 900 plL S00 pl 900 ul 7.2mL 63 mL 900 pL 900 plL G500 pl
Sabin 2 (NIBSC 01/530)
100 TCID = 10752
Virus 100pL  100pL 100uL  100pL  BOO WL 7mL 00pl 100 pL 100 pl
Medium B2pL  @0Dpl  S00WL  S00wl  T2mL | B3mL || 800pL  @00WL 500 pl
Sabin 3 (NIBSC 01/532)
100 TCIDg = 1075
Virus 100pL  100pl 100 WL BOO0 ul 7mL W0l 100 kL 100 L
Medium 82 L 900pL 900 WL 72mL | B3mL 900 pl 900 pl 000 L
Waorking Back Titration Plats
Siock

Table 1. Virus Dilution for 100 TCID.; and Back Titration Plate for Sabin type 1, 2, and 3
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Figure 5. BioTek MicroFlow system (A). Adds 25 pL of 100 TCIDg, of virus or 25 pL of 3
x10" Hep2c celis to all wells in test serum plate for each respective Sabin strain (B).
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After 5 day Incubation

Figure 7. Plate Washer / Dispenser system.

2.

3.
4.

AUTOMATED
1.

After 5 days incubation, wash and stain plates with crystal violet solution
(Figure 7)(See Appendix Il for operation instructions).

This will aspirate wells and dispense 50 uL of crystal violet stain (0.05%) to all
wells.

Incubate for a minimum of 40 minutes at room temperature.

Run wash program (See Appendix |l for operation instructions).

2.

3.

MANUAL
1.

After 5 days incubation, aspirate/discard media with multichannel pipette into
hypochiorite solution.

Using a repeating, multichannel pipette, add 50 L crystal violet stain (0.05%)
to all plates.

Incubate for a minimum of 40 minutes at room temperature.

Aspirate/discard stain with multichannel pipette, fill each well with tap water
(approximately 250-300 uL), and discard.

a. Repeat washing step 2 more times.
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Figure 8. TECAN Spectrafluor Plus system.

5. Allow plates to dry at room temperature for approximately 30 minutes.
6. Plates should be kept at room temperature until results are calculated and
results are reported.

AUTOMATED
7. Read plates with ELISA reader at 570 nm wavelength (Figure 8) (See
Appendix IV for operation instructions).

MANUAL
7. For each triplicate test serum, count the total number of wells positive for
neutralization (i.e. purple). Follow same counting protocol as outline in Step
8.

a. To calculate titer:

Formula 1
Titer = (# positive wells / # replicates) + 2.5

b. To calculate reciprocal titer:

Formula 2
Reciprocal titer = 2"
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8. Due to technical errors or natural variations in the assay, each plate is cross
checked to verify correct order of plates and compare plate staining pattern to
electronic data file to verify titer (Figure 9).

Example 1
a. For Test Serum 1, the reader software will automatically read this as a titer

of 7.83 (1:227)
b. By crosschecking the plate, we will count D1 as positive for neutralization
because the 1:128 and 1:256 dilutions are positive for neutralization (i.e.

purple)
c. Using Formula 1, the titer is adjusted to 8.17 (1:288)

Example 2

d. For Test Serum 2, the reader software will automatically read this as a titer
of 6.83 (1:114)

e. By crosschecking the plate, we will count F5 as negative for neutralization
because the 1:512 (G5) and 1:1024 (H5) dilutions are negative for viral
growth

f. Using Formula 1, the titer is adjusted to 6.5 (1:91)

Test Serum 1 l Test Serum 2 | Test Serum 3 I Test Serum 4

Figure 9. Example of cross-checking a crystal violet stained 96-well plate for poliovirus
serology assay.
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Appendix

I. Instructions for SOLO Serial Diluter with Stackers

Turn on power to hood.

Allow compressor to reach appropriate pressure (around 100 P31).

Load tips on S0OLO deck and sample plates in input stack.

Login to computer.

Open SocloSoft: login

Go to File=0Open>Serial Dilution Plates 1-8.

On left menu, click on Get Tips

Click on Refill Tip box

. File=Save or Close and when prompted to save file say Yes.

10.File>Close

11.Repeat steps for: Serial Dilution Plates 9-16 & Serial Dilution Plates 17-24.

12.Go to File=Exit to exit SoloSoft.

13.Open SoftLinx W

14.Click on Manage Instruments

15. Make sure that the Instrument Type Status is “Initialized™. If status is
“Configured”, highlight each one, then click Initialize Instrument.

16. Close menu by clicking small red x in top right corner.

17.Go to Open Protocol

18. Choose program to run (i.e. 24 Plate Serial Dilution).

19.Click green start armmow to start rum.

C@mND O w N

Il. Recompression Instructions for SOLO Serial Diluter with Stackers

If the: SOLO stops during a run due to the compressor recycling (grippers will release
the plate), do the following steps:

1. Minimize the SoftLinx window to expose the SoloSoft window.

2. Wait about 5 min for the pressure to build up to 100 PSI, the grippers will
reengage the plate (this may happen a couple of times).

3. In the Solo Pipettor Error menu, click Ignore.

4. When prompted to Home, select Yes. The pipettor will travel to the Home
position, reinitialize, then continue at the position it where it stopped.

ll. Setting up the Plate Washer/Dispenser
Plate Washing\Staining Instrucfions:
1. Turn on power to hood.

2. Allow Biostack and Plate Washer to perform self-test.
3. Open Liquid Handling Control software.
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On the day of the assay, run the Auto Clean sequence. Go to
File>Open>EL406>Maintenance Protocols>W-CLEAN-w-BUFFER>Press
Run.This will take 1 hour. You can run this program at the end of the day if you
prefer.

Load stack of plates in Input stack.

Fill Wash B with stain: Go To File>Open>Serology Prime Stain>Press Run.
Go To File>Open>Serology Aspirate Fill>Press Run.

Press Run to run additional stacks of plates.

Allow plates to incubate for 40 min.

10.Go To File>Open>Serology Prime Water>Press Run.

11.Load stack of plates

12.Go To File>Open>Serology Wash>Press Run.

13.At the end of the day, run a shutdown protocol.

14.Go to File>Open>EL406>Maintenance Protocols>W-RINSE-&-SOAK>Press

Run.

15. Turn off power to hood.

Plate Reagent Dispensing Instructions:

COINDAIWN =

Repeat steps 1-3 above.

Go To File>Open>Serology Prime Reagent>Press Run.

Go To File>Open=>run any of the following protocols:

Serology Cell 25ul Dispense>Press Run.

Serology Media 25ul Dispense>Press Run.

Serology Media 50ul Dispense>Press Run.

To purge a reagent: Go To File>Open>Serology Purge Reagent>Press Run.
At the end of the day, flush with EtOH/Water.

Go To File>Open>Serology Flush Peristalic Pump>Press Run.

IV. Using the Tecan Spectrafluor

Setting up the Tecan Spectrafiuor

1.

CENOOBEWN

Turn on power to the Tecan SPECTRA Fluor Plus spectrophotometer (Figure 8)
and to the computer in room 17/6066

Turn on the power to the TWISTER (CLOVER).

Press Ctrl + Alt + Delete to login

Type in the password to log into computer (see Eric).

Load plates into stackers 2,3 4&5(max 19 plate capacity).

Open Overlord 2.

Click on orange circle in upper left comer to select procedure.

Click on open and select procedure “serology 75 plate run”.

Press start arrow to run procedure.

Saving Data File
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Go to My Documents\Serology folder on desktop.
Open testresults file which contains the most recent run results.
Save this file as Run # __xls
Drag testresults file to trash.
Prepare for next run by changing name of copy of testresults file to testresults.

Save Run# file to network folder

DA WON=
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Place a floppy disk in drive A or thumb drive on computer port.

Copy run# file on to disk. Remove disk.

Log off then log on using entero password.

Insert floppy disk\thumbdrive.

Open serology network folder and copy Run# into appropriate folder.
Run serology macro to calculate titers.

Page 66



Confidential

7. Isolation and identification of polioviruses

7.1 Recommended cell lines for the isolation of polioviruses

Polioviruses grow readily in a wide variety of continuous human and primate cell lines. All specimens
suspected of containing polioviruses should be inoculated into the following two cell lines:

e L20B cells, a mouse cell line (L-cells), genetically engineered to express the human poliovirus
receptor. (N.B. Some laboratories may need to declare L20B cells as genetically modified
materials to local authorities in order to comply with national regulations.)

* RD cells, derived from a human rhabdomyosarcoma.

The selection of only two cell lines for the laboratory diagnosis of poliomyelitis permits the standardization
of techniques and the comparability of results among various virus laboratories.
Susceptibility of these cell lines to enteroviruses is as follows:

e L20B: susceptible to polioviruses, which produce a characteristic enterovirus cytopathic effect
(CPE). These cells are highly selective for polioviruses. Some non-polioviruses that are capable
of producing CPE in L cells (e.g. adenoviruses and reoviruses) are also likely to produce CPE in
L20B cells, but their CPE is usually noticeably different from polio-virus induced CPE. A small
number of non-polio enteroviruses (e.g. Coxsackie A viruses) may also grow in L20B cells
(occasionally only after prior growth in another cell line) and they can produce characteristic
enterovirus CPE.

s RD: highly susceptible to polioviruses, many ECHO viruses and some other enteroviruses, all of
which produce a characteristic enterovirus CPE.

This combination of cell lines provides great sensitivity and specificity in detecting polioviruses while
maintaining the ability to detect some enteroviruses as an assurance of good technique.

A third cell line, HEp-2 (Cincinnati), was formerly recommended for routine use in the network, but has
now been replaced by L20B. Polio and coxsackie B viruses grow on HEp-2 (C) producing CPE. Omission
of this cell line may result in a decrease in the rate of isolation of non-polio enteroviruses, especially when
coxsackie B viruses are circulating in the community. However this disadvantage must be offset against
the advantages of greater efficiency of detecting polioviruses when using a combination of L20B and RD,
especially from samples containing mixtures of other enteroviruses.

Good laboratory practice

It 1s important to monitor the sensitivity of the RD and L20B cell lines to polioviruses by
periodically titrating reference vaceine poliovirus straing. Care must also be taken to keep
cell lines free from Mycoplasma contammation by discarding cells found to he
contaminated, and by replacing working cells every 15 passages or three months with new
material from the laboratory working cell bank stored in liquid nitrogen.
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7.2 Isolation of polio and other enteroviruses
Have available the following items:

e tube cultures of L20B and RD cells;
¢ maintenance medium,;
+ 1 mland 5 ml plastic disposable pipettes.

Do the following:

* Microscopically examine recently monolayered cultures to be sure that the cells are healthy. A
suitable monolayer would be one formed within 2-3 days of seeding.

* Remove the growth medium and replace with 1 ml maintenance medium.
Label two tubes of RD and two of L20B for each specimen to be inoculated (specimen number,
date, passage number).

e Label one tube of each cell type as a negative control.

Note: Both cell lines must be inoculated at the same time.

Inoculate each tube with 0.2 ml of specimen extract and incubate in the stationary sloped (5°)
position at 36°C. L20B cells will not survive being rotated and it is unnecessary for poliovirus
isolation.

¢« Examine cultures daily, using a standard or inverted microscope, for the appearance of CPE.
Record all observations of inoculated and control cultures for at least one week, recording CPE
(1+ to 4+) to indicate the percentage of cells affected (1+ to up to 25%; 2+ to 25 to 50%; 3+ to 50
to 5% and 4+ to 75 to 100%), toxicity1, degeneration or contamination®.

» If characteristic enterovirus CPE appears, i.e. rounded, refractile cells detaching from the surface
of the tube, record, allow to develop until at least 75% of the cells are affected (3+ CPE), then
store at —20°C for a second passage in a tube containing 2 ml of medium. Second passage
material can be pooled for typing and ITD.

* If no CPE appears after seven days, perform a blind passage3 and continue examination for a
further seven days. (NB. Contents of replicate cell cultures from an individual case should not be
pooled for passage, i.e. individual cell cultures should be passaged separately).

* Negative cultures should be examined for a total of at least 14 days before being discarded (see
Figure 7.1).

e Any culture positive in RD cells but negative after 14 days in L20B cells should be re-passaged in
L20B cells® and examined for seven days to exclude the possibility that they are polioviruses (see
Figure 7.1).

» Some stool samples contain viruses other than enteroviruses that may be able to produce CPE in

L20B cells (some reoviruses and adenoviruses for example). In many cases the CPE produced is

clearly distinctive from enterovirus-characteristic CPE. The presence of non-enterovirus CPE

causing agents in the samples must be recorded as such. Some non-polio enteroviruses may
also produce CPE in L cells and therefore produce CPE in L20B cells. Poliovirus typing should
still be attempted on these isolates to exclude the possibility that they contain poliovirus. If
indeterminate or non-interpretable results are obtained on typing, the isolate must be sent to the

Regional Reference Laboratory (RRL) for analysis.
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Good laboratory practice

The utmost care should be taken to avoid wviral cross-contamination of cultures during
inoculation, passage procedurcs. Medium should never be decanted from inoculated tubes;
medium should be removed with a pipette, and pipettes changed between each procedure.
DO NOT use micropipettors except if they are used with aerosol resistant tips (ARTs).
Care should be taken to avoid aerosols created by vigorous pipetting, and spilled droplets
must be immediately cleaned with disinfectant.

Footnhotes

! Toxicity: If cell cultures show rapid degeneration within one or two days of inoculation this may be due
to non-specific toxicity of the specimen. These tubes should be frozen at —20°C, thawed, and 0.2 m|
volumes passaged (i.e. now second passage) in cultures of the same cell type. If toxic appearances
recur, return to the original specimen extract and dilute this in PBS at 1/10 and re-inoculate cultures as
described above. This should be considered as the first passage.

2 Microbial contamination: Contamination of the medium and cell death resulting from bacterial
contamination makes detection of viral CPE uncertain or impossible. Return to the original specimen
extract, re-treat with chloroform and inoculate fresh cell cultures as described above.

* Blind passage: As sometimes happens with continuous cell lines, at the end of one week “ageing” or
degeneration of cultures becomes evident also in the inoculated control cultures. Freeze the tubes at —
20°C, thaw and passage 0.2 ml of culture fluid to tubes containing fresh monolayers of the same cell type
and examine daily for a further 7—10 days. If cultures show no CPE by this stage, the result is regarded
as negative.

4 Re-passage in L20B cells: It is now known that a small percentage of poliovirus isolates do not to grow
well in L20B cells on first passage, and may not produce recognizable CPE. They do, however, grow in
RD cells, and on passage in L20B cells these isolates produce recognizable CPE. It is important,
therefore, that in order not to miss any poliovirus all cultures positive in RD cells but negative in L20B
cells should be passaged in L20B cells by inoculating 0.2 ml of RD or RD2 passage isolate in L20B cells
(see Figure 7.1).
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Figure 7.1 Flowchart for poliovirus isolation in RD and L20B cells

Stool
specimen

RD -ve®
L20B -ve®

Culture:
L20B and RD

Report negative

RD +ve,
L20B -ve L20B +ve
v

Det®

polio
serotype in
L20B

Report polio serotype
and refer isolate to
RRL for intratypic

differentiation

Pass RD L20B +ve
isolate into

L20B

Typable
—_—

Non-typable

Report nontypable®
virus growing in L20B
and refer isolate to
RRL for identification

RD +ve
L20B -ve

L20B -ve

Report non-poliovirus ]

Non-typable
enterovirus

Determine
enterovirus
serotype in
RD®

Typable

serotvbe

:[ Report enterovirus ]

@ Passaged two times for a minimum of 14 days in total.

® Inform regional laboratory coordinator and national programme if nontypable solate obtained in L20B
cells from samples from non-endemic or recently endemic country.

¢ Type non-polio enteroviruses only at request of EPI programme.
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7.2.1 Supplementary tests for poliovirus isolation

In the final stages of the programme, when polio has become a focal or sporadic disease, concern may
increase about possibly missing wild polioviruses in specimens from acute flaccid paralysis (AFP) cases.
Specimens from cases of high concern may be subjected to additional testing using one or more of the
following methods.

Additional passage: As described above, material from an inoculated culture is transferred to a tube of
freshly monolayered cells after freezing and thawing to release any virus present. The use of young,
healthy cells may permit the development of recognizable CPE not apparent in the original culture,
particularly in case toxicity and contamination were present. No more than one additional passage (three
passages in all) should be done, since each manipulation increases the risk of viral cross contamination
and the finding of false positives.

Adsorption of specimen onto a monolayer: Instead of transferring the treated specimen extract directly
into cultures containing maintenance medium, the cell growth medium is first removed, the cell layer
rinsed with sterile PBS and 0.2 ml of specimen extract allowed to adsorb to the cell layer for one hour at
room temperature with gentle rocking or occasional rolling of the tubes to distribute the inoculum and
prevent drying of peripheral cells. One ml of maintenance medium is then added to each tube. Use of this
method may result in the detection of marginal concentrations of virus, reduces the effect of toxic
specimens, and has been shown to speed the appearance of CPE by at least one day. Against this
benefit must be weighed the possibility of viral (and possibly bacterial) cross-contamination of tubes due
to the extra opening/closing of cell cultures during this procedure. Due to the high risk of cross-
contamination when using high titred samples, this method must not be used for passaging or
inoculation of isolates.
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Poliovirus Titration

Prepared by Date Adopted Supersedes Procedure
Eric Rhoden | |
Review Date Revision Date Lab Supervisor CDC CLIA Director

Materials & Equipment

Hela cells
96-well tissue culture plates
plastic wrap
pipettes; 10 ml, 25mi
pipettors: p10-200,p50-1200, 12-channel p50-1200, p5-200(Biohit)
pipette tips (Biohit)
pipette tips for TECAN and SOLO robotic systems
EMEM (SRP Cat.# CP0047)
Hyclone FBS (SRP Cat.# CP0039)
Sabin virus stocks grown in Hep2C cells(REVB/EVS freezer #60)
37°C incubator
Bio-Rad Automatic Cell Counter
BioTek ELISA plate washer
Perkin-Elmer Victor V plate reader
BioTek MicroFlow reagent dispenser
TECAN robotic system
Hudson SOLO system
Crystal violet stain
Mix together and let sit until dissolved (may be stored up to one year):

29 crystal violet
1000 ml 95% ethanol
For Use:
500 mi crystal violet/ethanol mixture
10 ml Tween-20

1500 ml deionized H,0
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Protocol

I. Cell propagation and plate preparation

A

B.

Obtain HelLa cells from CDC Cell Culture Branch, SRP (available every
Monday.

For cell plate preparation on Monday, use the Bio-Rad automatic Cell
Counter to count cells and to determine the cell suspension dilution. Use
the MicroFlow program “CELL 200UL” to seed into 96-well, flat-bottom,
polystyrene tissue-culture plates (Costar Cat. No. 3598 or equivalent) at a
density of 2x10° cells/mL in 200 uL MEM-10% FBS medium. Wrap the
plates in plastic wrap and incubate for 24 hours at 37°C in a humidified 5%
CO; incubator prior to their use in the drug sensitivity assay.

II. Virus dilution plate preparation

A
B.

C.

One virus dilution plate is enough to inoculate one cell plate

Place an aliquot of the virus sample in a 37 C warm air incubator until just
thawed. Remove to a wet ice bucket.

Use MicroFlow program “ VIRUS 171UL” to fill 96-well, flat-bottom
polypropylene plates with MEM-2% FBS medium, delivering 171 pL of
complete medium to all wells in columns 3-12.

. Manually add 250 pL of well vortexed diluted virus to all wells of columns 1

and 2 of the plate.The virus panel dilutions (Figure 1) were determined
based upon previous dilution experiments.

Use the Biomek programs “new vir dil 1-4 & new vir dil 5-8” to perform a
staggered 0.5Log dilution of the virus dilution by transferring 79 pL from
column 1t0 3,3t05,5t07,and 7 to 9. Repeat with column 2 to 4, 4 to 6,
6 to 8, and 8 to 10. Columns 11 and 12 do not receive virus (Figure 1).
This plate layout facilitates use of Biomek to transfer compound to the cell
plates.

IIl. Virus infection of cell plates

A

B.

Using Biomek program "Virus Infection 4 plI”, transfer 150 uL of virus from
the virus dilution plate to the cell plate. If you move from most dilute to
most concentrated, you can use the same tips for an entire cell plate (i.e.
one virus).

Wrap completed plates in plastic wrap and incubate in a humidified 37°C,
5% CO; incubator for 3 days.

IV. Plate staining

A

After 3 days incubation, stain plates with crystal violet solution. To
prepare crystal violet solution, combine 500 mL 0.2% crystal violet in 95%
ethanol with 10 ml Tween-20 and 1500 mL deionized water.

V. Plate reading
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1. Turn on power to the Perkin-Elmer Victor V plate reader and to the computer
in room 17/6066

BN

. Open the Victor V software and load plates into stackers.
Run program “absorbance @ 595 nm 0.1s”.
Export plate results in Excel for analysis.

Figure 1. Dilution of virus plate. Dilute in 0.5 log,, steps across the plate, with no

virus in columns 11-12. Virus dilutions are prepared in duplicate (i.e. two

columns of each dilution)
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14.2 Appendix 2: Package Inserts for All IPVs

The following package inserts are included in this appendix:
e Oral Bivalent Types 1 and 3 Poliomyelitis Vaccine (Sanofi bOPV)
e Polio Sabin™ Mono Two (GSK mOPV?2)
e Imovax Polio — Poliomyelitis Vaccine (Sanofi Imovax Polio)

e Poliovirus Vaccine Inactivated IOPL® (Sanofi IPOL)
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WACCIN
POLIOMYELITIQUE
ORAL BIVALENT
TYPES | ex 3

Suspension buvable
en récipient multidose

456 96015-1

Weuillez lire attentivement cette notice avant d'utiliser ce
médicament. Elle cantient des informations importantes pour

votre traitement,

+5 wous mar danres quastions, sl vous sveT un dows, demandes plus
d'infarmations 3 wotre médecin ou i voore pharmacien.

+ CartheE SRR PR, Vi pourrien i bedoin e la reline

+ 5 voig pex basoin de plis dinleracions ar de comaly, sdreaser-woin &
volre pharmacien

D cotte notice :

|. Qh'esteee que YACCIN POLIOMYELITIQUE ORAL BIVALENT TYPES
| ﬂi.umimhmﬂunr&cﬁmlmhﬂ:z&b:qudmwlmibé!

L Quelles sont lex informacions & conakme aanc de prerdre WACCIN

POLIOMYELITIQUE ORAL BIVALENT TYPES | ET 3. wuspension

bawable en reciphent multidese !

Cormers prendre VACCIN POLIOEYELITIGUE ORAL BIVALENT

TYPES | ET 3, suspemsion buwable en récipiant. multidose ?

Chsaks sont les effers inddsirablas dwernuak !

Corment consereer VACCIN POLIOMYELITIQUE ORAL BIVALENT

TYPES | ET 3, suspension buwable en récipient multidose ?

& Informarions suppkirenines.

I. QLFEST-CE QUE VACCIM POLIOMYELITIQUE
ORAL BIVALEMT TYPES | ET 3, ET DAMS QUELS
CAS ESTIL UTILISE ?

La Vaccin Pelioreyil gue Cral Breakenr Typas | et 1 o5t indiqué dars bes Agtivinks

Suppkémentairas de Vacoirations (3ls) contre b pobomyelite chez Menfant do O

1 5 am, abn disberrompre b tramamisaion des vinn pobompiltique de gpes |

e 1 dany les Tones ancore eadéminues Le programme de vaccinatan

poliompéliique de routine doic cortiruer & wilser les vaccins trialents

conformdman g recommandarions retioniks,

1 QUELLES SOMNT LES INFORMATIONS A
COMMAITRE AVANT DE PREMDRE YACCIN
POLIOMYELITIQUE ORAL BIVALEMT TYPES | ET 37

Me preset jamss VACCIN POLIOMYELITIQUE ORAL BIVALENT

TYPES | et encas:

= Fhypermrabdiné connue i Mun des compaants du vacdn, 3 b néomydne, b

srrepuonmcitg ot § ln pobmymiog B, o de reaotions slvires & b suie Fume
admirnisration anké & un wccin polomyélrique oral

= e deficit mmunitaive primaire ou secondaire 3 un rakement, e kcemie

un lymphome ou ure maldie maligne anancée chex le sujer qui va éere vaccing
00 50N entou 2
Faites attention avee VACCIN POLIOMYELITIQUE ORAL BIVALENT
TYPES | et 3:
= Br can de vomisssments ou de diarrhis apris Tadminatrati il

=

(R

4, QUELS SONT LES EFFETS INDESIRABLES EVENTUELS |
Camma tous ks médicamancs, Vacein Poliompélicgue Oral Bralent Typas | ar 3
et susceplible davoir des effets indésibles, bien que tout e monde My wit pas

wjel

La Waccin Paliorypélitique Oval Bivalenr Typas | & 3 contient dewe des trais

tompasants du vaccin poliomydlitique oral erivalent. || desrait présenter ke méme

profi de velivanoe que i vaccs poliommplingee oral ke

=Réactions générales : figwe, frissors, ahénie (fatigue], mpalgies [doulewrs
muncubires), et arthralgies (doueurs articulaine).

= Rares (H'S‘ dlameinie neurdlogique, presthisie |sensation di ploecements,
fe | parisie [pardipsie kgere), névrite (inflammation dn nerf) et
rpehte [nllimmation de b moebe &sinire].

= Excepticrnellement, smdrome de Guilkin Barré.

= LUinz mrakysie past-wacdnale due 3 b résersion de |2 nesrosirulence: du wires wacdnal
peul excepticonellament s produire. e cas surviement entre 4 ot § demaines
sunan: b varcinazion

Dfaprés e donnies cliniques historiques eoncernant FOPY trivalent, le fsque de

poliompéin parakrijue assodiée au vacon (PPAY) ex estimé & 042 par milon de

PeriCInEs virCinées

Chet lex nourmissons nés grands prématures (3 18 semoines de grommse ou moins)

s paises resplracoires peuvent survenir pendant 23 1 jours apris b vaccinarion

5 vous remarquez des efiets indésirables non mentomnés. dans cette nooce, ou s

cartain aflars ndiirasks deviraen gms wiaslkag an inforeser vot rbdiecin o

VOITE: pharmacien.

5. COMMENT COMSERVER YACCIN POLIOMYELITIQUE

ORAL BIVALENT TYPES | ET 37

Terir hors die b porsia ar e b voe des enfams

Me pas utiliser Yaccin Poliompsioque Oral Balene Types | et 3 apris b due de

péremption mentionnée sur b boite.

L dame o ‘esepieation fait rdlrance o demier jour du ok,

A conserver 3u congdateur [<2FCL

Ure fois décongelé, le produit peut te conserver & moi au ridrigerateur fentre

+IPC o BT

Pastilles de Contréls du Yaczin (PEY)

Les Pastiles de Contrdle du Yaccins (PCY) figurent sur Meoquecte du Yaccin
Pelicmpalnigue Ciral Bivalent Typses | 03 foumi par MOMS

Lz cortle de coulewr qui figure sur Mésiquette du flacon est ure PCY I S7agit d'un
cercle sensible 3l combinaison wemps-température qui indique Maocumultion de
chalear & laguale ko Razom o dob cposé | mec e gards Ninibacawr dral quand
l'ewposition & b chaleur est susceptible dawoir dégradé le vacdn au-deld du seul
B CRpTAk

Le carre comtral est Hl.u chir que le cﬂd!
‘/ &1 I date do phromption st pas dépassis,
UTILISER le waccin.

Paolnt de destruction du vaceln @
Le caré coatral ast de mime couleur que le carde.

ME PAS UTILISER le vacein,

Point au-dela duguel i faut détruire le vacon :
x L carrd central est plus fancd qua b cercla.
ME PAS UTILISER |e waccin.

Lirterpretation de la POV est simple : finer b carre cmiral, Sa couleur change

apres, uuduumnhmpeumdmmmm des pymptiees.

=l pewt ére préconisé de differer la vaccination en @s de févre cu de malade
Aigud en honction des recommandations nationales

=Les wirus conczrms dans ke waccin pewvent Bore excrités par les peromcs
wacinées ef atteindre des personnes de leur entourage, ¥ compria des femmes.
arceimes ou qui Allaient. La colérance de Vaccin Poliomydlingue Oral Bralent
Types | ex ¥ chex ks fermes enceinges cu qui allaitent n'est pas connue. En
chinique, les éudes épidémiologiques n'ont pas mis en évidence d'effet
malformacl ou fomoeique associé 3 ['epesiion de fermmes enceinmes au
Wacxin Poliompedingque Oral Brvalent Types | ex 3.

= Ca vaein ne doi pas fore il an vacciration & rmuting.

» Ca vacdn ne dok pas éoe njecod.

Prise  autres médicaments

S VOIS preneT ou R pri ramTRng U BuIre médicament, ¥ compris un

médicament ohtenu sars erdonnance, parfez-en 3 voire médecia cu 3 vore

pharmacien

Girnekeksk & allage et

Waccin 3 usage pédamrique iniquement.

Dumnandier consel & voure midecin ou & votre pharmacion pard de prendre

rout médicament.

3, COMMENT PREMDRE YACCIN POLICHYELITIQUE ORAL

BIVALEMT TYPES | ET3 T

Le Macon devra d'sbord dire agite dowcement, afin d'eviter b formation de

mouse, mais sufimmment pour obeenir un métange homogene du conczm.

L'abrtention d'une ou de plusieurs doses de vaodn & partic & n facan multidese

depend essertiellemant du soin apport 3 b manipulation

Posclogie

La dose vacdrale est de 2 pouttes §0,1 ml) mesunée i Faide du compte-gouties
fourni avec be vaccia at adminkorée drecemant dam b bouche. Prardra bien
soin de ne pes con@miner le comptes-gouttes. muktidose avec 2 salve de B
persanne Tactinée

L wacan doit éore administré ewdusivement par woiz orale.
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progr . Tant que b couleur de ce carré esc plus daire que celle du
cerde, le vacein peut ére utilsé. Dés que b couleur du crmé central ext idemtique
& colka du cerele au plis foncés, b Thcen dok dow déoul

&, INFORMATIONS SUPPLEMEMTAIRES

Que contient YACCIN POLIOMYELITHYUE ORAL BIVALENT TYPES |
et3T

La substance active est ;

Wirus & la poliompéhe tppe 1%, souche L5- clab (vivant, smodrud) au moins &0 logt

DICCgZ

Wires da b policmydin vpe 3%, scuche Léon-Jalb (whwar acnéinud) i moks

S8 legh DICCyS

Pour chacue den de 0,1 ml {1 gounte)

® Prodiuic wur callules Ve

+ Précédemment exprime: en "au mains |0 HCCy™

FDKCC, ¢ Do infocranne pour 50 % des culwres collulsines (uninds virales
Infactieises)

Lex autres composants sont =

Aburmine hurraine, sokition de Tampen HEPES, soluion di chlorurs din sagndtium
|comenans du poksorbae B0 ar du rouge de phinal)

L veacciny st candarme aun pormees de [OMS

Qu'est ee que YACCIN POLIOMYELITIQUE ORAL BIVALENT TYPES
| et 3, et contenu de Femballage extérieur !

G vacein 41 ine sussenion buvable en facon multidee (20 doses (2 | - Boite de
]

Titulsire de [ — M I 4
SANOFI FASTEUR
I AYEMUE PONT PASTEUR - &3007 LYOM - FRAMNCE

Fabricant
SANOFI FASTEUR
PARC INDUSTRIEL C¥ INCARALLE - 27100 ‘Wl -DE-REAL - FRANCE

La demiére date 3 laquelle cette notice a &bé approawie et le DVIRI 1.
sanofi pasteur
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ORAL BIVALENT
TYPES | and 3
FOLIOMYELITIS
YACCINE

Oral suspension in
multidose container

Read all of this leaflet carefully before you start taking this

medicine. It contains important information for your treatment.

* H pou fave further questions or if pou have a doubs, phease ask your doctor or
pharmackt far mona inforeation

+ Kisap this leaflat you may need to raad itagain.

* Ak your pharmadst if you need more inlormation or advice

In chis leafles:

I Vtar is ORAL BINALENT TYPES | and 3 POLIOMYELITIS YACCIME
oral suspension in multidose container, and what is it used for

1 Beiore you ke ORAL BIVALENT TYPES | and 1 POLIOMYELITIS
WALCIME, ol suspension in muktidose container

1 How to ke ORAL BIVALENT TYPES | and 3 POLBOMYELITIS
VYACCINE. oral suspension in mukidos: contaner

4. Possible 1ide effects

5. How to store ORAL BIVALENT TYPES | and 3 POLIOMYELITIS
WACCINE, oral suspension in mukidose container

6. Further information

L. ¥WHAT IS5 ORAL BIVALEMNT TYPES | AND 3
POLIOMYELITIS YACCINE, AND WHAT IS 1T
USED FOR
Oval Brwakere Typas | and 3 Pobompelos Vacdne, b indecared for peliomyelis
Supplemencary Immuniscion Activtes [BlAs) in children from 0 o 5 years of
ape, w2 ircarruge ypes | and ¥ pollovires caremission i remaining polic eademic
areas. The routing policmyelds vaccination programme: should continue w0 5e
trivalent vacanes acconding oo raticral policy

1. BEFORE YOU TAKE ORAL BIVALENT TYPES |
AND 3 POLIOMYELITIS VACCIME

Do et tabie Qe Bivalent Types | oand 3 Paliorelith Vaccine in the

Tllowing cases:

vKrown lyperimsitivity to sy component of the wactine, 10 neompdn
strepraryein atd pokmyein B, or o sactions after praviows adminkrratos
of an aral paliomplits vaccing

+Primary immure defidercy dissase or immune Sellchincy subsaquenc oo
et leukasmi, mphoma or sdvencad maligrancy in the subjec m be
waccirated or hivher chose contacts.

Take special care with Oval Bivalent Types | and 3 Poliosnyelitis

Vaccine:!

*In the event of womiting or diarthoea at the time of or immedately after
adminkration, 3 second dose may be phen afer the sympmms havwe dise-
peared.

vln the wwnt of bever or acute divease, it may be recommesded Lo postpone
wacei rathan acconding o racional pelicy,

Wartine viruses can be excreted by vartine recigients and reath contact
persant, inchiding pregrant or lctating women, However the sbty of Oral
Braakar Types | snd Y Poblomselics Vaccie i pregnant or hﬂlnng'-amm [
not knowr. Clinical epidzmiclagical scudies have not rewealed any congerital
mabermations or fesosoic efeces reboed o the use of the Ord Breadent
Typas | and 3 Poliormpbits Waccing In aaplsed pregnant woman

« This varzine should ret be used for routire waccination.

+ This vaceine should for be injecoed

Taliing or using ather medcines:

Flease vel your docnor or pharmacisn if pou are tking o haw rocendly taken any

ather medicite, inchiding medicies obained withe 2 prescripion

Pregnancy and breast-feeding

This wecding & inmaded for pasdiaenic ue oily.

sk yeur doctor or your pharmadist for advice beforg nhrg ity el iina.

3. HOW TO TAKE ORAL BIVALENT TYFES | AND 3

POLIOMYELITIS YACCINE

The vial must first be shaken gently, 1o 2eoid foaming, b sefficiemtly 1o obtain 2

tomegenious misture of the conents

D o seweral wacine doses may be sbtained from a multidois vidl depending

on the care of the handling.

[Ensology

The vaccine dose & 2 drogs (0.1 mf) menured using the multidose dropger
wappehied with the wedne, directly inco the mouch, Care sheald e caen net oo
aonrarinang the muli-dose drogper with the saie of the vaeines,

FRoute of adeninistrition

The wacdne should be adminitensd enchisively by the cral route
4, POSSIBLE SIDE EFFECTS
Like al medicines, Oradl Bovalent Types | and 3 Pobompelth Wacdine can cose side

effects akthough not everybody pets them.

Oral Brvdeat Types | and 3 Poliomyelios Vaccine contaire two of the three
components of the triwlent oral poliomyedits vaccine. It is anticipated to exhibit
the same side effexts thon the vkt oral poliompeitis vodne.

05 November 2012

= Ganaral reactions: fesr, rigon, sthenis [drodnass), mplgia (muscle pang snd
arthralgia {jaint pain)

= Rare caszs of neurclngical dsorders paresthesia [tingling sensations, pirs and
needles|, paresis [mild perabsisy resris {rerve inflammation| ard mpektis
(xpiml cord inllammation).

& Exaprinrally, Gullan-Bamé ryedrems

= In excapricnal cases, posi-accimation paralyss mey result frem resartion to
neurcvirulence of the vaccne wirus These cases coor within 4 to 8 weeks
following waccination.

Based an histarical clinical dats with trivalent OFV the rak of vaccine-misocated

peralprie poliommpebs (WA PP per milben parsors vecdrated i estimanad o be

o4

Iri babies barm very prematurely (a2 or before 18 weeks of gestation) longer gaps

than nommal bebween breaths: may ocowr for 23 days after vaconation.

W ary of the side eBects gets seriow, or T you notice any dide elfects aot lnted

i this keaflor, pleasa wall pour doctor o pharmacke

5. HOW TO STORE ORAL BIVALENT TYPES | AND 1

POLIOMYELITIS YACCINE

Keep cur of the reach ard sghe of childen.

D not use Oral Bredent Types | and 3 Pabomyelith Yactine dter the expiry

date which is stated on the bos

The eepiry dane reckers 1o thi lsr day of then month

Seorw i o freamer (-200C)

Afier thawing, the product can be stored for & memths in a refrigersor

[between +1°Cand +8°C)

Vaceine Vial Mani [VVM]

The Vacdne Vid Monitars (VWMs) are on the bibel of Cral Bivalern Types |
and 3 Polompelita Vacdine wpplied through WHO

The eclowr dat which appaars on tha labsl of tie vial & o WM. This & a time-
temperature sensiove dot chat provides an indiceion of che comulative heat o
whith the vidl has bemn mposed. [t warns the end e when eposre to heat
it likely b ke degraded the wacdne bpond an acceplable levdl.

Irner square lighter than cuter circle.
o V I the expiry date has not been passed,

WSE the vacdine.
Discard point:

* Irvier square matches okoar of ouser ciche,
D0 HOT wse the wnccine.
Bepnnd the discard poine:

x Inner square dorker than cuter circe.
DO MO e the vaccine,

The interpretation of the VWM i dimphe Focia on the central squre. s
coebour will change progressively s leng s dhe colour of this squars & lighne
than the colour of the cirde, then the waccine can be wed. As soon a the
colour of the central square & the same colour 28 the drde or of 2 dorker
cokour than the circke, thn dhe vial sheukd be discarded

&. FURTHER INFORMATION

What ORAL BIVALENT TYPES | and 1 POLIOMYELITIS VACCINE
eantaing

Tha active substanca bs:

Poliomyelitis wins cype 1% LS clab strain, (Jree, amerued) at keast B0 kgt
CCl0gE

Poliomyelitis virus type 3%, Leon |22l strain, (e, sttenisted) at beast 5.8 logh
CCIDy

Fer sach 0.1-ml desc (1 drops)

* Produced n Vero ok

t Previouly espresaed as "at least 10 OC10g

1 CCIDg: 505 Coll Cubare Infectivg Daes (viral inlectous unies)

The neher ingredients are:

Human albumin, HEPES buffer scludan, megneskim chioride sclsdan (cmnrlng
potysorteee B and phenal red).

The vaccine fulfis WHO requinements.

What ORAL BIVALENT TYPES | and 1 POLIOMYELITIS VACCINE
loaks like and eantents af the pack!

Thin vateine i an oral wegension in a mubtidose idl (20 doses (2 ml) - Pack ol 10)

SANOF| PASTELR

1 AYENLE PCRT PASTELR
BR0OT LYOM

FRANCE

Manufacturer

SAMNOF| PASTEUR

PARC INDILSTRIEL T IMCARVILLE
27100 WAL-DE-REUIL - FLAMCE

This leaflet was kst approved on: 02200 1.

sanofi pasteur
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VACUNA
ANTIPOLIOMIELITICA
ORAL BIVALENTE
DETIPOS | Y 3

Suspensién bebible en
recipiente multidosis

Lea todo el prospecte detenidaments porgue contiens informacian
L usted

+ 5 thkeng alpuna duds, consulte a su médico o famaciutico

= Carseree etz prospecto, ya que pueds tener que: volver a leerlo,

+ 5i neceita om0 mds inlermacion, consuke o w farmacéutica

En este prospecto:

| Qué s la WACUNA ANTIPOLIOMIELITICA ORAL BIVALENTE DE
TIPOS | ¥ 3. sispensitn bebible en recpience multidests Y PARA QUE SE
UTILIZA

2. Antes de tomar b VACUNA ANTIPOLIOMIELITICA ORAL BIVALENTE
DE TIPOS | Y 3. suspension bebizle en redpiente multidoss

1. Céma tomar b VACUNA ANTIPOLIGMIELITICA GRAL BIVALENTE
DE TIPOS | Y 3, uaperaion bebible en recpiemte multdosis

4, Ponible efecton adversns

5 Conmrackin da [ VACUMA ANTIFOLIOMIELITICA GRAL BIVALEMTE
DE TIPOS | ¥ 3, suspension bebizke en redplemie mukikdioss

& IMFCIRMACICHN ADICIOMAL

1. QUE ES LA VACUNA AMTIPOLIOMIELITICA ORAL
BIVALENTE DE TIFOS | ¥ 1 ¥ PARA QUE SE UTILIZA
L Wacura Antipoliomislidcs Oval Bivalenra da Tipos | 7 3 esch ndicada en las
Arztvidades Siplementarias de Vacuredion (5lAs) comm b pebomielis o los nifios
de 02 5 afios para interrumpir b transmizion de los wiruses de tipos | y 3 de b palio
h Bors n endemicas. ) program go vaounacidn amipolamisincs de rcin debe

seguir utimndo ks vacunm trivalentes segin ke recomendaciones nacomies.
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1. NAME OF THE MEDICINAL PRODUCT

Polio Sabin™ Mono Two (oral)
Monovalent Oral Poliomyelitis vaccine Type 2 (mOPV2)

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Polio Sabin™ Mono Two (oral) is a monovalent, live attenuated poliomyelitis virus vaccine of the Sabin
strain Type 2 (P 712, Ch, 2ab), propagated in MRCS5 human diploid cells.

Each dose (0.1 ml) contains not less than 10*° CCIDs, of Type 2. Magnesium chloride is used as a stabilizer.
Polio Sabin™ Mono Two (Oral) contains trace amounts of neomycin sulphate and polymyxin B sulphate.

3. PHARMACEUTICAL FORM

Oral suspension.
The vaccine 1s presented as a clear and colourless suspension for oral administration.

4. CLINICAL PARTICULARS
4.1 Therapeutic indications

Polio Sabin™ Mono Two (oral) 1s indicated for active immunisation in all age groups against infection
caused by Type 2 poliomyelitis virus.

This vaccine may be used in two instances:

- Eradication of poliomyelitis, to supplement vaccination against poliomyelitis with a trivalent vaccine
in areas where the Type 2 poliomyelitis virus is circulating.

- Reappearance of the Type 2 poliomyelitis virus in an area previously recognised as poliomyelitis Type
2 free.

4.2  Posology and method of administration
Posology
In a multidose container, one immunising dose (0.1 ml) is contained in two drops.

Monovalent Oral Poliomyelitis vaccine Type 2 1s not intended for routine vaccination.
The advised vaccination schedule for each country must be in accordance with the national
recommendations.

According to WHO recommendations, Polio Sabin™ Mono Two (oral) 1s indicated for poliomyelitis
Supplementary Immunisation Activities (SIAs) in children from 0 to 5 years of age, to interrupt any potential
Type 2 poliovirus transmission or control Type 2 circulating vaccine-derived poliovirus (cVDPV) outbreak.
The routine poliomyelitis vacemation programme should continue to use trivalent vaccines according to
national policy.

Polio Sabin™ Mono Two (oral) may also be given to children and adults when it is necessary to maintain or
to reinforce the level of protection against infection caused by Type 2 poliovirus. The vaccine may also be
administered to persons with a high risk of exposure to infection caused by Type 2 poliovirus. This vaccine
does not act as a substitute for the trivalent poliomyelitis vaccine when this later 1s recommended.
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Method of administration
Polio Sabin™ Mono Two (oral) is for oral use only.
POLIO SABIN™ MONO TWO (ORAL) SHOULD UNDER NO CIRCUMSTANCES BE INJECTED.

One dose of vaccine (0.1 ml) is contained in two drops which are delivered from the polyethylene dropper
supplied with the multidose container.

The vaccine may be administered alone or mixed with beverages or foods provided that these do not contain
substances that may inactivate polioviruses, such as preservatives. Suitable vehicles are simple syrup, milk,
bread and a lump of sugar. Since the vaccine has a bitter salty taste, it may be given in syrup or on a lump of
sugar, particularly when it is to be given to young children.

The vaccine should be administered to breastfed infants, preferably two hours before or after breastfeeding in
order to avoid contact with the antibodies present in the breast milk.

Care should be taken not to contaminate a multidose dropper with saliva of the vaccinee.
4.3 Contraindications

Polio Sabin™ Mono Two (oral) is contraindicated in subjects with known hypersensitivity to neomycin or
polymyxin, or to any other component of the vaccine. A history of contact dermatitis to neomycin or to
polymyxin is not a contraindication.

Polio Sabin™ Mono Two (oral) is contraindicated in subjects having shown signs of hypersensitivity after
previous administration of GlaxoSmithKline Biologicals’ oral poliomyelitis vaccines.

4.4  Special warnings and special precautions for use
POLIO SABIN™ MONO TWO (ORAL) SHOULD UNDER NO CIRCUMSTANCES BE INJECTED.

Polio Sabin™ Mono Two (oral) should not be used for routine immunization against poliomyelitis (see
section 4.1).

The routine poliomyelitis vaccination programme should continue to use trivalent vaccines according to
national policy.

Polio Sabin™ Mono Two (oral) may not prevent or modify the course of the disease in subjects already
infected with a wild Type 2 poliovirus.

The administration of Polio Sabin™ Mono Two (oral) should be postponed in subjects suffering from acute
severe febrile illness, or persistent diarrhoea or vomiting. However, the presence of a minor infection, such
as a cold, should not result in the deferral of vaccination.

Episodes of diarrhoea and/or vomiting (as well as any gastro-intestinal infection) may hinder the
administration of Polio Sabin™ Mono Two (oral). In case of diarrhoea, the dose received will not be counted
as part of the immunisation schedule and should be repeated after recovery.

The attenuated Type 2 poliomyelitis virus multiplies in the gut. The faecal excretion of the vaccine virus may

persist for several weeks and may also be transmitted to the contacts of the vaccinees; contacts of vaccinees
should therefore be warned about the need for strict personal hygiene.
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Non-immune persons in close contact with a recently vaccinated subject may very rarely be at risk of
vaccine-associated paralytic poliomyelitis.

As with any vaccine, a protective immune response may not be elicited in all vaccinees.

Where the person to be vaccinated or contacts of persons to be vaccinated suffer from spontaneous or
1atrogenic immunodeficiency (hereditary immunodeficiency, hypogammaglobulinemia and
dysgammaglobulinemia, blood dyscrasia, leukaemia, lymphoma, neoplasia of the bone marrow or of the
lymphatic system, generalised malignancy, administration of ACTH, corticosteroids, immunosuppressive
drugs, cytostatic drugs or radiation therapy) the risk benefit of the use of the vaccine should, in an epidemic
context, be evaluated in comparison to the use of inactivated vaccines. However, individuals with
asymptomatic or symptomatic human immunodeficiency virus (HIV) infection may be vaccinated with Polio
Sabin™ Mono Two (oral).

4.5 Interaction with other medicinal products and other forms of interaction

Polio Sabin™ Mono Two (oral) can be administered at the same time as Haemophilus influenzae type b
vaccine, hepatitis B vaccine, diphtheria, pertussis and/or tetanus vaccine, measles, rubella and/or mumps
vaccine, yellow fever vaccine or BCG vaccine if this fits into the vaccination schedule.

Concomitant administration of oral poliomyelitis vaccine (OPV) and rotavirus vaccine does not affect the
immune response to the polio antigens but may slightly reduce the immune response to rotavirus vaccine. A
clinical trial involving more than 4200 subjects who received OPV concomitantly with GlaxoSmithKline
Biologicals’ rotavirus vaccine (Rotarix™) showed that clinical protection against severe rotavirus gastro-
enteritis was maintained.

If Polio Sabin™ Mono HareeTwo (oral) cannot be given at the same time as other live attenuated vaccines,
an interval of at least one month should be left between both vaccinations.

Immunosuppressive treatment may reduce the immune response, may favour the multiplication of the
vaccine virus and may increase the length of excretion of the vaccine virus in the stools (see section 4.4).

4.6 Pregnancy and lactation
Pregnancy
During pregnancy and in an epidemic context, the risk benefit of the use of the vaccine should be evaluated

in comparison to the use of nactivated vaccines.

Lactation
The vaccine may be administered to a lactating mother.

Women of childbearing potential/ Contraception
Non immune woman of child-bearing age should use contraception during 3 months following vaccination.

4.7 Effects on ability to drive and use machines
There have been no studies to investigate the effect of Polio Sabin™ Mono Two (oral) on driving
performance or the ability to operate machinery. Nevertheless, considering the adverse event profile of Polio

Sabin™ Mono Two (oral) it 1s unlikely that the vaccine has an effect on the ability to drive and use machines.

4.8 Undesirable effects
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Very rarely, vaccine-associated paralysis has been observed with trivalent oral poliomyelitis vaccines (less
than one case per 1 million doses administered). The majority of post vaccinal paralytic poliomyelitis
occurred after the administration of the first dose.

Fever, vomiting, diarrhoea and allergic/anaphylactoid reactions have been described after immunisation with
GlaxoSmithKline Biologicals’ trivalent oral poliomyelitis vaccine.

4.9 Overdose

Occasional reports of overdose with GlaxoSmithKline Biologicals’ trivalent oral poliomyelitis vaccine have
been received. Overdose has not resulted in ill-effects.

Insufficient data on Polio Sabin™ Mono Two (oral) are available.

5. PHARMACOLOGICAL PARTICULARS
5.1 Pharmacodynamic properties

On the basis of literature, it can be estimated that the immune response against Type 2 poliomyelitis virus
will be at least equal to the one obtained with a trivalent oral poliomyelitis vaccine.

5.2 Pharmacokinetic properties

Evaluation of pharmacokinetics is not required for vaccines.

5.3 Preclinical safety data

Non-clinical data reveal no special hazard for humans based on routine quality control tests performed in
animals.

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Magnesium chloride, L-arginine, polysorbate 80 and purified water.

6.2 Incompatibilities

This medicinal product must not be mixed with other medicinal products.

6.3  Shelf-life

The expiry date of the vaccine 1s indicated on the label and packaging. (see also section 6.4)
6.4 Special precautions for storage

The vaccine 1s potent if stored at not higher than —20°C until the expiry date indicated on the vial. It can be
stored for up to six months between +2°C and +8°C.

Multidose vials of Polio Sabin™ Mono Two (oral) from which one or more doses of vaccine have been
removed during an immunization session may be used in subsequent immunization sessions for up to a
maximum of 4 weeks, provided that all of the following conditions are met (as described in the WHO policy
statement: The use of opened multidose vials in subsequent immunization sessions. WHO/V &B/00.09):
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o The expiry date has not passed;

e The vaccines are stored under appropriate cold chain conditions;

e The vaccine vial septum has not been submerged in water;

¢ Aseptic technique has been used to withdraw all doses;

e The vaccine vial monitor (VVM), if attached, has not reached the discard point.

In order to preserve optimal potency of Polio Sabin™ Mono Two (oral), exposure of the vaccine to ambient
(non-refrigerated) temperatures should be kept to a minimum and exposure to sunlight should be avoided.

Shipment should be done under refrigerated conditions, particularly in hot climates.
Freezing and thawing does not affect the titre of the vaccine.

When distribution or administration is not imminent, it is advisable to store the vaccine, if possible, at
temperatures of —20°C or less since this halts deterioration in vaccine potency.

If the vaccine has been accidentally exposed to high environmental temperatures it is recommended that the
vaccine be used immediately or stored ideally at —20°C or at 2-8°C until administration under condition that
the VVM allows its use.

Store in the original package in order to protect from light.

6.5 Nature and contents of container

The vaccine is presented in glass vials (multidose vials containing 10 doses or 20 doses).
6.6 Instructions for use and handling

Vaccines should be inspected visually for any particulate matter prior to administration.

6.7 Vaccine Vial Monitor (see VVM pictogram at the end of the leaflet)

The Vaccine Vial Monitor (VVM) is part of the label used for all Polio Sabin™ Mono Two (oral) batches
supplied by GlaxoSmithKline Biologicals. The colour dot that appears on the label of the vial 1s a VVM.

This is a time-temperature sensitive dot that provides an indication of the cumulative heat to which the vial
has been exposed. It wamns the end user when exposure to heat is likely to have degraded the vaccine beyond
an acceptable level.

The interpretation of the VVM is simple. Focus on the central square. Its colour will change progressively.
As long as the colour of this square is lighter than the colour of the ring, then the vaccine can be used. As
soon as the colour of the central square 1s the same colour as the ring or of a darker colour than the ring, then
the vial should be discarded.

Tt 1s absolutely critical to ensure that the storage conditions specified above (in particular the cold chain) are
complied with. GlaxoSmithKline Biologicals will assume no liability in the event Polio Sabin™ Mono Two
(oral) has not been stored in compliance with that storage instructions. Furthermore GlaxoSmithKline
Biologicals assumes no responsibility in case a VVM 1s defective for any reason.

' n I

Inner square lighter than outer circle. If the expiry date has not been passed, USE the vaccine.
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Q-

At a later time, mner square still lighter than outer circle. If the expiry date has not been passed, USE the
vaccine.

@

Discard point: Inner square matches colour of outer circle. DO NOT use the vaccine.

®-

Beyond the discard point: Inner square darker than outer ring. DO NOT use the vaccine.

For further information, please contact the manufacturer.

Polio Sabin is a trademark of the GlaxoSmithKline group of companies.

WHO Package Insert

Version number: [GDS02/WHO Insert02] / Date of issue: 12/07/2010
© [2010] GlaxoSmithKline Group of Companies

Manufacturer:

GlaxoSmithKline Biologicals s.a.

Rue de I'Institut 89, B-1330 Rixensart, Belgium.

Tel : (32.2) 656 81 11 Fax:(32.2) 656 80 00
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VACUNA ANTIPOLIOMIELITICA (IMACTIVADA)
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@ AHFS Category 80:12 IPV

* Poliovirus Vaccine Inactivated
" 1POL® r

DESCRIPTION

IPOL®, Poliovirus Vaccine Inactivated, produced by Sanofi Pasteur SA, is a sterile suspension of three types of poliovirus:
Type 1 (Mahoney), Type 2 (MEF-1), and Type 3 (Saukett). IPOL vaccine is a highly purified, inactivated poliovirus vaccine with
enhanced potency. Each of the three strains of poliovirus is individually grown in vero cells, a continuous line of monkey
kidney cells cultivated on microcarriers.”? The cells are grown in Eagle MEM modified medium, supplemented with
newborn calf serum tested for adventitious agents prior to use, originated from countries free of bovine spongiform
encephalopathy. For viral growth the culture medium is replaced by M-199, without calf serum. This culture technique and
improvements in purification, concentration and standardization of poliovirus antigen produce a more potent and
consistent immunogenic vaccine than the inactivated poliovirus vaccine (IPV) available in the US prior to 1988.3*

After clarification and filtration, viral suspensions are concentrated by ultrafiltration, and purified by three liquid
chromatography steps; one column of anion exchanger, one column of gel filtration and again one column of anion
exchanger. After re-equilibration of the purified viral suspension, with Medium M-199 and adjustment of the antigen titer,
the monovalent viral suspensions are inactivated at +37°C for at least 12 days with 1:4000 formalin.

Each dose (0.5 mL) of trivalent vaccine is formulated to contain 40 D antigen units of Type 1, 8 D antigen units of Type 2,
and 32 D antigen units of Type 3 poliovirus. For each lot of IPOL vaccine, D-antigen content is determined in vitro using the
D-antigen ELISA assay and immunogenicity is determined by in vivo testing in animals. IPOL vaccine is produced from
vaccine concentrates diluted with M-199 medium. Also present are 0.5% of 2-phenoxyethanol and a maximum of 0.02% of
formaldehyde per dose as preservatives. Neomycin, streptomycin and polymyxin B are used in vaccine production, and
although purification procedures eliminate measurable amounts, less than 5 ng neomycin, 200 ng streptomycin and 25 ng
polymyxin B per dose may still be present. The residual calf serum protein is less than 1 ppm in the final vaccine.

The vaccine is clear and colorless and should be administered intramuscularly or subcutaneously.

CLINICAL PHARMACOLOGY
Poliomyelitis is caused by poliovirus Types 1, 2, or 3. It is primarily spread by the fecal-oral route of transmission but may
also be spread by the pharyngeal route.

Approximately 90% to 95% of poliovirus infections are asymptomatic. Nonspecific illness with low-grade fever and sore
throat (minor illness) occurs in 4% to 8% of infections. Aseptic meningitis occurs in 1% to 5% of patients a few days after the
minor illness has resolved. Rapid onset of asymmetric acute flaccid paralysis occurs in 0.1% to 2% of infections, and residual
paralytic disease involving motor neurons (paralytic poliomyelitis) occurs in approximately 1 per 1,000 infections.®

Prior to the introduction of inactivated poliovirus vaccines in 1955, large outbreaks of poliomyelitis occurred each year in
the United States (US). The annual incidence of paralytic disease of 11.4 cases/100,000 population declined to 0.5 cases by
the time oral poliovirus vaccine (OPV) was introduced in 1961. Incidence continued to decline thereafter to a rate of 0.002 to
0.005 cases per 100,000 population. Of the 127 cases of paralytic poliomyelitis reported in the US between 1980 and 1994,
six were imported cases (caused by wild polioviruses), two were “indeterminate” cases, and 119 were vaccine associated
paralytic poliomyelitis (VAPP) cases associated with the use of live, attenuated oral poliovirus vaccine (OPV).6 An all IPV
schedule was adopted in 1999, to eliminate VAPP cases.”

Poliovirus Vaccine Inactivated induces the production of neutralizing antibodies against each type of virus which are related
to protective efficacy. Antibody response in most children were induced after receiving fewer doses® of IPV vaccine than the
vaccine available in the United States prior to 1988.

Studies in developed® and developing®'? countries with a similar enhanced IPV manufactured by the same process as IPOL
vaccine in primary monkey kidney cells have shown a direct relationship exists between the antigenic content of the
vaccine, the frequency of seroconversion, and resulting antibody titer. Approval in the US was based upon demonstration of
immunogenicity and safety in US children."

In the US, 219 infants received three doses of a similar enhanced IPV at two, four and eighteen months of age
manufactured by the same process as IPOL vaccine except the cell substrate for IPV was using primary monkey kidney cells.
Seroconversion to all three types of poliovirus was demonstrated in 99% of these infants after two doses of vaccine given at
2 and 4 months of age. Following the third dose of vaccine at 18 months of age, neutralizing antibodies were present at a
level of 21:10 in 99.1% of children to Type 1 and 100% of children to Types 2 and 3 polioviruses.?

IPOL vaccine was administered to more than 700 infants between 2 to 18 months of age during three clinical studies
conducted in the US using IPV only schedules and sequential IPV-OPV schedules.'?'3 Seroprevalence rates for detectable
serum neutralizing antibody (DA) at a =1:4 dilution were 95% to 100% (Type 1); 97% to 100% (Type 2) and 96% to 100% (Type
3) after two doses of IPOL vaccine depending on studies.
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TABLE 1 US STUDIES WITH IPOL VACCINE ADMINISTERED USING IPV ONLY OR SEQUENTIAL IPV-OPY SCHEDULES
Age (months) for Post Dose 2 Post Dose 3 Pre Booster Post Booster

2 L 6 12t018 Type 1 Type2 Type3 Type 1 Type 2 Type 3 Type 1 Type 2 Type 3 Type 1 Type 2 Type 3
Dose 1 Dose 2 Dose 3 Booster] N*  %DA* %DA  %DA | N* %DA %DA %DA | N* %DA %DA %DA | N* %DA %DA  %DA
STUDY 1''"

Is) I(s) NA" I(s) |56 97 100 97 - - - 15 9 97 93 |53 97 100 100

0 0 NA 0 22 100 100 100 - - - 122 78 91 78 (20 100 100 100

Is) O NA 0 17 95 100 95 - - - |17 95 100 95 (17 100 100 100

Is) I(s) NA 0 17 100 100 100 - - - | 16 100 100 94 (16 100 100 100
STUDY 2'%

Il Il NA Is) |94 98 97 96 - - - |100 92 95 88 |97 100 100 100

Is) Iss) NA I(s) | 68 99 100 99 - - - |72 100 100 94 175 100 100 100

Il 1) NA 0 75 95 99 96 - - - |77 86 97 82 178 100 100 97

Is) I(s) NA 0 pno1 99 99 95 - - - |103 99 97 89 (107 100 100 100
STUDY 3'%

Il 1 1) 0 91 98 99 100 (91 100 100 100 | 41 100 100 100 [40 100 100 100

Il 19 O 0 9% 100 98 99 |94 100 100 99 | 47 100 100 100 [45 100 100 100

Il 1 Ic+0 O 91 96 97 100 (8 100 100 100 | 47 100 100 100 [46 100 100 100

* N = Number of children from whom serum was available

** Detectable antibody (neutralizing titer >1:4)

T NA—No poliovirus vaccine administered

9 IPOL vaccine given subcutaneously

§ IPOL vaccine given intramuscularly

I IPOL vaccine given either separately in association with DTP in two sites (s) or combined (c) with DTP in a dual
chambered syringe

0 OPV

In one study,'® the persistence of DA in infants receiving two doses of IPOL vaccine at 2 and 4 months of age was 91% to
100% (Type 1), 97% to 100% (Type 2), and 93% to 94% (Type 3) at twelve months of age. In another study,’? 86% to 100% (Type
1), 95% to 100% (Type 2), and 82% to 94% (Type 3) of infants still had DA at 18 months of age.

In trials and field studies conducted outside the US, IPOL vaccine, or a combination vaccine containing IPOL vaccine and
DTP, was administered to more than 3,000 infants between 2 to 18 months of age using IPV only schedules and
immunogenicity data are available from 1,485 infants. After two doses of vaccine given during the first year of life,
seroprevalence rates for detectable serum neutralizing antibody (neutralizing titer 21:4) were 88% to 100% (Type 1); 84% to
100% (Type 2) and 94% to 100% (Type 3) of infants, depending on studies. When three doses were given during the first year
of life, post-dose 3 DA ranged between 93% to 100% (Type 1); 89% to 100% (Type 2) and 97% to 100% (Type 3) and reached
100% for Types 1, 2, and 3 after the fourth dose given during the second year of life {12 to 18 months of age).™

In infants immunized with three doses of an unlicensed combination vaccine containing IPOL vaccine and DTP given during
the first year of life, and a fourth dose given during the second year of life, the persistence of detectable neutralizing
antibodies was 96%, 96% and 97% against poliovirus Types 1, 2, and 3, respectively, at six years of age. DA reached 100% for
all types after a booster dose of IPOL vaccine combined with DTP vaccine."” A survey of Swedish children and young adults
given a Swedish IPV only schedule demonstrated persistence of detectable serum neutralizing antibody for at least 10 years
to all three types of poliovirus.'®

IPV is able to induce secretory antibody (IgA) produced in the pharynx and gut and reduces pharyngeal excretion of
poliovirus Type 1 from 75% in children with neutralizing antibodies at levels less than 1:8 to 25% in children with
neutralizing antibodies at levels more than 1:64.*'%'6-22 There is also evidence of induction of herd immunity with
IPV,1%:23-26 and that this herd immunity is sufficiently maintained in a population vaccinated only with IPV.2¢

VAPP has not been reported in association with administration of IPOL vaccine.?” It is expected that an IPV only schedule
will eliminate the risk of VAPP in both recipients and contacts compared to a schedule that included OPV.”

INDICATIONS AND USAGE
IPOL vaccine is indicated for active immunization of infants (as young as 6 weeks of age), children and adults for the
prevention of poliomyelitis caused by poliovirus Types 1, 2, and 3.22
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INFANTS, CHILDREN AND ADOLESCENTS

General Recommendations

It is recommended that all infants (as young as 6 weeks of age), unimmunized children and adolescents not previously
immunized be vaccinated routinely against paralytic poliomyelitis.?® Following the eradication of poliomyelitis caused by
wild poliovirus from the Western Hemisphere (including North and South America).3® An IPV-only schedule was
recommended to eliminate VAPP.”

All children should receive four doses of IPV at ages 2, 4, 6 to 18 months and 4 to 6 years. OPV is no longer available in the
US and is not recommended for routine immunization.” OPV is only recommended for special circumstances including the
control of outhreaks.

Previous clinical poliomyelitis (usually due to only a single poliovirus type) or incomplete immunization with OPV are not
contraindications to completing the primary series of immunization with IPOL vaccine.

Children Incompletely Immunized

Children of all ages should have their immunization status reviewed and be considered for supplemental immunization as
follows for adults. Time intervals between doses longer than those recommended for routine primary immunization do not
necessitate additional doses as long as a final total of four doses is reached (see DOSAGE AND ADMINISTRATION section).

ADULTS

General Recommendations

Routine primary poliovirus vaccination of adults (generally those 18 years of age or older) residing in the US is not
recommended. Unimmunized adults who are potentially exposed to wild poliovirus and have not been adequately
immunized should receive polio vaccination in accordance with the schedule given in the DOSAGE AND ADMINISTRATION
section.?®

Persons with previous wild poliovirus disease who are incompletely immunized or unimmunized should be given additional
doses of IPOL vaccine if they fall into one or more categories listed previously.

The following categories of adults are at an increased risk of exposure to wild polioviruses:?8-3!

« Travelers to regions or countries where poliomyelitis is endemic or epidemic.

+ Health-care workers in close contact with patients who may be excreting polioviruses.

» Laboratory workers handling specimens that may contain polioviruses.

» Members of communities or specific population groups with disease caused by wild polioviruses.

IMMUNODEFICIENCY AND ALTERED IMMUNE STATUS

IPOL vaccine should be used in all patients with immunodeficiency diseases and members of such patients’ households
when vaccination of such persons is indicated. This includes patients with asymptomatic HIV infection, AIDS or AIDS-Related
Complex, severe combined immunodeficiency, hypogammaglobulinemia, or agammaglobulinemia; altered immune states
due to diseases such as leukemia, lymphoma, or generalized malignancy; or an immune system compromised by treatment
with corticosteroids, alkylating drugs, antimetabolites or radiation. Immunogenicity of IPOL vaccine in individuals receiving
immunoglobulin could be impaired and patients with an altered immune state may or may not develop a protective
response against paralytic poliomyelitis after administration of IPV.32

As with any vaccine, vaccination with IPOL vaccine may not protect 100% of individuals.
Use with other vaccines: refer to DOSAGE AND ADMINISTRATION section for this information.

CONTRAINDICATIONS
IPOL vaccine is contraindicated in persons with a history of hypersensitivity to any component of the vaccine, including
2-phenoxyethanol, formaldehyde, neomycin, streptomycin and polymyxin B.

No further doses should be given if anaphylaxis or anaphylactic shock occurs within 24 hours of administration of one dose
of vaccine.

Vaccination of persons with an acute, febrile illness should be deferred until after recovery; however, minor illness, such as
mild upper respiratory infection, with or without low grade fever, are not reasons for postponing vaccine administration.

WARNINGS

Neomycin, streptomycin, polymyxin B, 2-phenoxyethanol, and formaldehyde are used in the production of this vaccine.
Although purification procedures eliminate measurable amounts of these substances, traces may be present (see
DESCRIPTION section) and allergic reactions may occur in persons sensitive to these substances (see CONTRAINDICATIONS
section).

Systemic adverse reactions reported in infants receiving IPV concomitantly at separate sites or combined with DTP have
been similar to those associated with administration of DTP alone.”" Local reactions are usually mild and transient in
nature.

Although no causal relationship between IPOL vaccine and Guillain-Barré Syndrome (GBS) has been established,?® GBS has
been temporally related to administration of another inactivated poliovirus vaccine. Deaths have been reported in temporal
association with the administration of IPV (see ADVERSE REACTIONS section).
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PRECAUTIONS

GENERAL

Prior to an injection of any vaccine, all known precautions should be taken to prevent adverse reactions. This includes a
review of the patient’s history with respect to possible sensitivity to the vaccine or similar vaccines.

Health-care providers should question the patient, parent or guardian about reactions to a previous dose of this product, or
similar product.

Epinephrine Injection (1:1000) and other appropriate agents should be available to control immediate allergic reactions.

Health-care providers should obtain the previous immunization history of the vaccinee, and inquire about the current
health status of the vaccinee.

Immunodeficient patients or patients under immunosuppressive therapy may not develop a protective immune response
against paralytic poliomyelitis after administration of IPV.

Administration of IPOL vaccine is not contraindicated in individuals infected with HIV.33-:3435
Special care should be taken to ensure that the injection does not enter a blood vessel.

INFORMATION FOR PATIENTS
Patients, parents, or guardians should be instructed to report any serious adverse reactions to their health-care provider.

The health-care provider should inform the patient, parent, or guardian of the benefits and risks of the vaccine.

The health-care provider should inform the patient, parent, or guardian of the importance of completing the immunization
series.

The health-care provider should provide the Vaccine Information Statements (VISs) which are required to be given with
each immunization.

DRUG INTERACTIONS

There are no known interactions of IPOL vaccine with drugs or foods. Concomitant administration, of other parenteral vaccines,
with separate syringes at separate sites, is not contraindicated. The first two doses of IPOL vaccine may be administered at
separate sites using separate syringes concomitantly with DTaP, acellular pertussis, Haemophilus influenzae type b (Hib), and
hepatitis B vaccines. From historical data on the antibody responses to diphtheria, tetanus, acellular pertussis, Hib, or hepatitis
B vaccines used concomitantly or in combination with IPOL vaccine, no interferences have been observed on the immunological
end points accepted for clinical protection.''63¢ (See DOSAGE AND ADMINISTRATION section.)

If IPOL vaccine has been administered to persons receiving immunosuppressive therapy, an adequate immunologic
response may not be obtained. (See PRECAUTIONS — GENERAL section.)

CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY
Long-term studies in animals to evaluate carcinogenic potential or impairment of fertility have not been conducted.

PREGNANCY CATEGORY C

Animal reproduction studies have not been conducted with IPOL vaccine. It is also not known whether IPOL vaccine can
cause fetal harm when administered to a pregnant woman or can affect reproduction capacity. IPOL vaccine should be given
to a pregnant woman only if clearly needed.

NURSING MOTHERS
It is not known whether IPOL vaccine is excreted in human milk. Because many drugs are excreted in human milk, caution
should be exercised when IPOL vaccine is administered to a nursing woman.

PEDIATRIC USE
SAFETY AND EFFECTIVENESS OF IPOL VACCINE IN INFANTS BELOW SIX WEEKS OF AGE HAVE NOT BEEN ESTABLISHED.'#2° (See
DOSAGE AND ADMINISTRATION section.)

In the US, infants receiving two doses of IPV at 2 and 4 months of age, the seroprevalence to all three types of poliovirus
was demonstrated in 95% to 100% of these infants after two doses of vaccine.'?'3

ADVERSE REACTIONS

BODY SYSTEM AS A WHOLE

In earlier studies with the vaccine grown in primary monkey kidney cells, transient local reactions at the site of injection
were observed.? Erythema, induration and pain occurred in 3.2%, 1% and 13%, respectively, of vaccinees within 48 hours
post-vaccination. Temperatures of 239°C (2102°F) were reported in 38% of vaccinees. Other symptoms included irritability,
sleepiness, fussiness, and crying. Because IPV was given in a different site but concurrently with Diphtheria and Tetanus
Toxoids and Pertussis Vaccine Adsorbed (DTP), these systemic reactions could not be attributed to a specific vaccine.
However, these systemic reactions were comparable in frequency and severity to that reported for DTP given alone without
IPV.'2 Although no causal relationship has been established, deaths have occurred in temporal association after vaccination
of infants with IPV.*

Four additional US studies using IPOL vaccine in more than 1,300 infants,'2 between 2 to 18 months of age administered
with DTP at the same time at separate sites or combined have demonstrated that local and systemic reactions were similar
when DTP was given alone.
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TABLE 2'2 PERCENTAGE OF INFANTS PRESENTING WITH LOCAL OR SYSTEMIC REACTIONS AT 6, 24,
AND 48 HOURS OF IMMUNIZATION WITH IPOL VACCINE ADMINISTERED INTRAMUSCULARLY
CONCOMITANTLY AT SEPARATE SITES WITH SANOFI' WHOLE-CELL DTP VACCINE AT 2 AND 4 MONTHS
OF AGE AND WITH SANOFI ACELLULAR PERTUSSIS VACCINE (TRIPEDIA®) AT 18 MONTHS OF AGE

AGE AT IMMUNIZATION
REACTION 2 Months 4 Months 18 Months’
(h=211) (n=206) (n=74)
6 Hrs. 24 Hrs. 48 Hrs. 6 Hrs. 24 Hrs. 48 Hrs. 6 Hrs. 24 Hrs. 48 Hrs.

Local, IPOL vaccine aloney

Erythema >1" 0.5% 0.5% 0.5% 1.0% 0.0% 0.0% 1.4% 0.0% 0.0%

Swelling 11.4% 5.7% 0.9% 11.2% 4.9% 1.9% 2.7% 0.0% 0.0%

Tenderness 29.4% 8.5% 2.8% 22.8% 4.4% 1.0% 13.5% 4.1% 0.0%
Systemic*

Fever >102.2°F 1.0% 0.5% 0.5% 2.0% 0.5% 0.0% 0.0% 0.0% 4.2%

Irritability 64.5% 246% 17.5% 49.5% 25.7%  11.7% 14.7% 6.7% 8.0%

Tiredness 60.7% 31.8% 7.1% 38.8% 18.4% 6.3% 9.3% 5.3% 4.0%

Anorexia 16.6% 8.1% 4.3% 6.3% 4.4% 2.4% 2.7% 1.3% 2.7%

Vomiting 1.9% 2.8% 2.8% 1.9% 1.5% 1.0% 1.3% 1.3% 0.0%

Persistent Crying Percentage of infants within 72 hours after immunization was 0.0% after dose one, 1.4% after

dose two, and 0.0% after dose three.

9 Sanofi Pasteur Inc. formerly known as Aventis Pasteur Inc.

§ Data are from the IPOL vaccine administration site, given intramuscularly.

* The adverse reaction profile includes the concomitant use of Sanofi whole-cell DTP vaccine or Tripedia vaccine with IPOL
vaccine. Rates are comparable in frequency and severity to that reported for whole-cell DTP given alone.

F Children who have been vaccinated with Tripedia vaccine.

DIGESTIVE SYSTEM
Anorexia and vomiting occurred with frequencies not significantly different as reported when DTP was given alone without
IPV or OPV.'2

NERVOUS SYSTEM
Although no causal relationship between IPOL vaccine and GBS has been established,?® GBS has been temporally related to
administration of another inactivated poliovirus vaccine.

Reporting of Adverse Events

The National Vaccine Injury Compensation Program, established by the National Childhood Vaccine Injury Act of 1986,
requires physicians and other health-care providers who administer vaccines to maintain permanent vaccination records
and to report occurrences of certain adverse events to the US Department of Health and Human Services. Reportable events
include those listed in the Act for each vaccine and events specified in the package insert as contraindications to further
doses of that vaccine. 383940

Reporting by parents or guardians of all adverse events after vaccine administration should be encouraged. Adverse events
following immunization with vaccine should be reported by health-care providers to the US Department of Health and
Human Services (DHHS) Vaccine Adverse Event Reporting System (VAERS). Reporting forms and information about reporting
requirements or completion of the form can be obtained from VAERS through a toll-free number 1-800-822-7967.38:3%:40

Health-care providers also should report these events to the Pharmacovigilance Department, Sanofi Pasteur Inc.,
Discovery Drive, Swiftwater, PA 18370 or call 1-800-822-2463.

DOSAGE AND ADMINISTRATION

Before administration, parenteral drug products should be checked visually for any deviation from normal appearance including
container integrity. The syringe or vial and its packaging should be inspected prior to use for evidence of leakage, premature
activation of the plunger, or a faulty tip seal. If evidence of such defects are observed, the syringe should not be used.

After preparation of the injection site, immediately administer IPOL vaccine intramuscularly or subcutaneously. In infants
and small children, the mid-lateral aspect of the thigh is the preferred site. In older children and adults IPOL vaccine should
be administered intramuscularly or subcutaneously in the deltoid area.

The syringe is intended for single use only, must not be reused, and must be disposed of properly and promptly following its use.

To help avoid HIV (AIDS), HBV (Hepatitis), and other infectious diseases due to accidental needlesticks, contaminated needles should
not be recapped or removed, unless there is no alternative or that such action is required by a specific medical procedure.

Care should be taken to avoid administering the injection into or near blood vessels and nerves. If blood or any suspicious
discoloration appears in the syringe, do not inject but discard contents and repeat procedures using a new dose of vaccine
administered at a different site.

DO NOT ADMINISTER VACCINE INTRAVENQUSLY.
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Children

The primary series of IPOL vaccine consists of three 0.5 mL doses administered intramuscularly or subcutaneously,
preferably eight or more weeks apart and usually at ages 2, 4, and 6 to 18 months. Under no circumstances should the
vaccine be given more frequently than four weeks apart. The first immunization may be administered as early as six weeks
of age. For this series, a booster dose of IPOL vaccine is administered at 4 to 6 years of age.*'

Use with Other Vaccines

From historical data on the antibody responses to diphtheria, tetanus, whole-cell or acellular pertussis, Hib, or hepatitis B
vaccines used concomitantly with IPOL vaccine, no interferences have been observed on the immunological end points
accepted for clinical protection.'""®3¢ (See DRUG INTERACTIONS section.)

If the third dose of IPOL vaccine is given between 12 to 18 months of age, it may be desirable to administer this dose with
Measles, Mumps, and Rubella (MMR) vaccine and/or other vaccines using separate syringes at separate sites,”® but no data
on the immunological interference between IPOL vaccine and these vaccines exist.

Use in Previously Vaccinated Children

Children and adolescents with a previously incomplete series of polio vaccine should receive sufficient additional doses of
IPOL vaccine to complete the series. OPV is no longer recommended for routine immunization and is recommended only in
special circumstances’ (see General Recommendations section).

Interruption of the recommended schedule with a delay between doses does not interfere with the final immunity. There is
no need to start the series over again, regardless of the time elapsed between doses.

The need to routinely administer additional doses is unknown at this time.?®

Adults

Unvaccinated Adults

A primary series of IPOL vaccine is recommended for unvaccinated adults at increased risk of exposure to poliovirus. While
the responses of adults to primary series have not been studied, the recommended schedule for adults is two doses given at
a 1 to 2 month interval and a third dose given 6 to 12 months later. If less than 3 months but more than 2 months are
available before protection is needed, three doses of IPOL vaccine should be given at least 1 month apart. Likewise, if only
1 or 2 months are available, two doses of IPOL vaccine should be given at least 1 month apart. If less than 1 month is
available, a single dose of IPOL vaccine is recommended.?®

Incompletely Vaccinated Adults

Adults who are at an increased risk of exposure to poliovirus and who have had at least one dose of OPV, fewer than three
doses of conventional IPV or a combination of conventional IPV or OPV totaling fewer than three doses should receive at
least one dose of IPOL vaccine. Additional doses needed to complete a primary series should be given if time permits.?®

Completely Vaccinated Adults
Adults who are at an increased risk of exposure to poliovirus and who have previously completed a primary series with one
or a combination of polio vaccines can be given a dose of IPOL vaccine.

The preferred injection site of IPOL vaccine for adults is in the deltoid area.

HOW SUPPLIED

Syringe, without needle, 0.5 mL (10 per package).

Product No. 49281-860-55

Vial, 10 Dose — Product No. 49281-860-10

CPT® Code: 90713

CPT is a registered trademark of the American Medical Association.

STORAGE
The vaccine is stable if stored in the refrigerator at 2°C to 8°C(35°F to 46°F). The vaccine must not be frozen.
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