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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

e The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health and is responsible for regulating medicines and medical devices.

e The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance) when
necessary.

e The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

e The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

e Toreporta problem with a medicine or medical device, please see the information on
the TGA website <https://www.tga.gov.au>.

About AusPARs

e An Australian Public Assessment Report (AusPAR) provides information about the
evaluation of a prescription medicine and the considerations that led the TGA to
approve or not approve a prescription medicine submission.

e AusPARs are prepared and published by the TGA.

e An AusPAR is prepared for submissions that relate to new chemical entities, generic
medicines, major variations and extensions of indications.

e An AusPAR is a static document; it provides information that relates to a submission at
a particular point in time.

¢ A new AusPAR will be developed to reflect changes to indications and/or major
variations to a prescription medicine subject to evaluation by the TGA.

Copyright

© Commonwealth of Australia 2020

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to
<tga.copyright@tga.gov.au>.
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Common abbreviations

Abbreviation Meaning

ACV Advisory Committee on Vaccines

ASA Australian specific Annex

ATAGI Australian Technical Advisory Group on Immunisation

CDC Centers for Disease Control and Prevention (US)

CI Confidence interval

CMI Consumer Medicines Information

DLP Data lock point

DTP Diphtheria, tetanus, and whole cell pertussis (vaccine)

DTPa Diphtheria, tetanus, and acellular pertussis (vaccine;paediatric

formulation containing substantially greater amount of diphtheria
toxoid and pertussis antigens compared with adult (dTpa)
formulations)

dTpa Diphtheria, tetanus, and acellular pertussis (vaccine; formulation
used in adolescents and adults containing substantially lesser
amounts of diphtheria toxoid and pertussis antigens (compared
with paediatric (DTPa) formulations)

ELISA Enzyme-linked immunosorbent assay
EU European Union
EU-RMP European Union-Risk Management Plan
FDA Food and Drug Administration (US)
FHA Filamentous haemagglutinin
FIM 2-3 Fimbriae types 2 and 3
Hib Haemophilus influenza type b
HPV4 Human papillomavirus vaccine that contains 4 serotypes
vaccine
IPV Inactivated poliomyelitis vaccine
U International unit
KPNC Kaiser Permanente Northern California
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Abbreviation Meaning

LBS Literature based submission

PRN Pertactin

PT Pertussis toxin

RMP Risk management plan

Td Tetanus, reduced diphtheria (vaccine)

TDaP Tetanus toxoid, diphtheria toxoid and acellular pertussis (vaccine);

also known as DTPa (see above)

Tdap Tetanus toxoid, reduced diphtheria toxoid and acellular pertussis
(vaccine); also known as dTpa (see above)

UK United Kingdom
[IN United States
VAERS Vaccine Adverse Event Report System
VE Vaccine effectiveness
WHO World Health Organization
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l. Introduction to product submission

Submission details

Type of submission:
Decision:

Date of decision:

Date of entry onto ARTG:

ARTG numbers:

(;Black Triangle Scheme

Active ingredients:

Product name:

Sponsor’s name and address:

Dose form:

Strength:

Containers:

Pack sizes:

Approved therapeutic use:

Route of administration:

Extension of indications
Approved

14 May 2019

20 May 2019

106554; 297685

No

Pertussis vaccine-acellular combined with diphtheria and
tetanus toxoids (adsorbed)

Adacel

Sanofi-Aventis Australia Pty Ltd
Talavera Corporate Centre, Building D
12-24 Talavera Rd

Macquarie Park NSW 2113

Suspension for injection

Each 0.5 mL dose of Adacel contains:

e Diphtheria toxoid: = 2 IU (2 Lf);

e Tetanus toxoid: = 20 IU (5 Lf);*

e Pertussis toxoid: 2.5 micrograms;

e Pertussis filamentous haemagglutinin: 5 micrograms;

e Pertactin: 3 micrograms;

e Pertussis fimbriae types 2 and 3: 5 micrograms.

*The formulated content of 5 Lf of tetanus toxoid per 0.5mL dose
is the same as the related product Tripacel

Vial; pre-filled syringe

Vial: 1 or 5,

Prefilled syringe: 1 or 10 with or without separate needles.
Adacel may be administered during pregnancy for prevention of
pertussis in young infants via transplacental antibody transfer

from the pregnant woman to the fetus.

Intramuscular injection
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Dosage: Adacel (0.5 mL) should be administered by intramuscular route.

Booster doses of Adacel should be given according to the official
national recommendations as per the current Immunisation
Handbook.

Administration to a pregnant woman should be done according
to official national recommendations for pertussis vaccination of
a pregnant woman.

For further information, refer to the Product Information (PI)
and current Immunisation Handbook.

Product background

This AusPAR describes the application by Sanofi-Aventis Australia Pty Ltd (the sponsor) to
register Adacel pertussis vaccine-acellular combined with diphtheria and tetanus toxoids
(adsorbed) 0.5 mL suspension for injection, vial and pre-filled needle-free syringe for the
following proposed extension of indications:

Adacel may be administered during pregnancy for prevention of pertussis in young
infants.

Pertussis is an important cause of morbidity in all age groups and of mortality in infants.
The disease burden remains high compared to that of other vaccine-preventable diseases.
Worldwide, in children younger than 5 years, there were an estimated 24.1 million cases
of pertussis and an estimated 160,700 deaths from pertussis in 2014 according to a recent
publication modelling these data.! Of these, an estimated 5.1 million cases and an
estimated 85,900 deaths occurred in infants younger than 1 year of age. In Australia,
during a pertussis outbreak (2008 to 2012) the rate of pertussis peaked in the overall
population in 2011 (173.5 cases per 100,000) with 333.8 cases per 100,000 in children
less than 4 years of age.2 Between 2006 and 2012, infants aged < 6 months accounted for
42% (1,832 of 4,408) of pertussis-related hospitalisations. During this period there were
11 deaths attributed to pertussis; 10 of these deaths were in infants < 6 months of age.3
Rates of pertussis were lower overall in 2013 and 2014 (approximately 50 cases per
100,000) with 95.4 and 72.4 cases, respectively, per 100,000 in children less than 4 years
of age.2 During 2014, there were 39 reported cases of pertussis in infants less than

6 weeks of age, and 98 reported cases in those 6 weeks to less than 4 months of age. In
2015 and 2016, the number of pertussis cases increased overall (94.5 and 83.1 cases per
100,000), mostly due to increased reporting in several states/territories, with 186.1 and
185.5 cases, respectively, in children less than 4 years of age.

Even though there is antibiotic treatment for pertussis, it has its highest mortality in
children under 6 months of age; hence, prevention is very important in this age group.
Acellular pertussis-containing vaccines for the prevention of pertussis have been used for
both primary and booster vaccination of children in Australia since 1999 and the primary
vaccination series commences at 2 months of age in Australia. The acronym DTPa, using
capital letters, signifies child formulations of diphtheria, tetanus and acellular pertussis-
containing vaccines. The acronym dTpa is used for formulations that contain substantially

1Yeung, K. etal. (2017). An update of the global burden of pertussis in children younger than 5 years: A
modelling study. Lancet Infect Dis. 2017; 17: 974-980.

2 National Notifiable Diseases Surveillance System. Australian Government Department of Health Web site.
http://www.health.gov.au/cda/source/cda-index.cfm. Accessed October 23, 2017.

3 Pillsbury, A., Quinn, H. and McIntyre, P. (2014). Australian vaccine preventable disease epidemiological
review series: Pertussis, 2006-2012. Commun Dis Intell. 2014; 38: E179-194.
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lesser amounts of diphtheria toxoid and pertussis antigens and are usually used in
adolescents and adults.*5

Vaccination of pregnant women with dTpa has been shown to be effective in preventing
pertussis disease in newborn infants via the transfer of maternal antibodies in utero and
this strategy has been widely used for over a decade in many countries (including
Australia), particularly during pertussis outbreaks. Vaccination of mothers at least 7 days
before delivery reduced pertussis disease by 91% in infants < 3 months of age.

The World Health Organization (WHO) position paper on pertussis vaccines (2015)
recommends that national programs consider vaccination of pregnant women with one
dose of dTpa in the second or third trimester and preferably at least 15 days before the
end of the pregnancy.é The routine primary infant immunisation during the first year of
life with DTPa should remain unchanged.

In Australia, the ‘cocoon’ strategy (vaccinating those who will be in close contact with
infants, in order to reduce exposure to pertussis) has been recommended in the Australian
Immunisation Handbook since 2003 and this has been funded by state and territory
governments as an outbreak response measure since 2008 to various populations at
various times. In 2013, the Australian Immunisation Handbook pertussis vaccine
recommendations were extended to include the option of vaccinating pregnant women in
the third trimester of pregnancy, and in March 2015 this recommendation was updated to
support a preference for pertussis vaccination during each pregnancy (optimally between
28 and 32 weeks), rather than postpartum.”

Adacel is an adult/adolescent formulation of diphtheria, tetanus and acellular pertussis
with reduced content (dTpa) of diphtheria toxoid, pertussis toxoid and filamentous
haemagglutinin compared to paediatric formulations of DTPa. At the time the submission
described in this AusPAR was under consideration, Adacel was not recommended for use
in pregnancy in Australia. Its comparison with Boostrix, which is another registered dTpa
formulation, is as follows in Table 1, below. In Australia, Boostrix is approved as booster
from age 4 years onwards, has pregnancy classification Category B1;8 and is allowed use in
pregnancy for prevention of pertussis in young infants.

4 The acronym DTPa, using capital letters, signifies child formulations of diphtheria, tetanus and acellular
pertussis-containing vaccines. The acronym dTpa is used for formulations that contain substantially lesser
amounts of diphtheria toxoid and pertussis antigens and are usually used in adolescents and adults.

5 Note, the acronyms DTPa and dTpa are used throughout this document; however, in some tables and figures,
the acronym TDaP and Tdap are used. TDaP is synonymous with DTPa, and Tdap is synonymous with dTpa.

6 World Health Organization (2015), Pertussis vaccines: WHO position paper - September 2015. Wkly
Epidemiol, 2015; 90: 433-458.

7 Australian Technical Advisory Group on Immunisation (ATAGI). The Australian immunisation handbook 10th
ed (2017 update). Canberra: Australian Government Department of Health, 2017.

8 Pregnancy Category B1: Drugs which have been taken by only a limited number of pregnant women and
women of childbearing age, without an increase in the frequency of malformation or other direct or indirect
harmful effects on the human fetus having been observed. Studies in animals have not shown evidence of an
increased occurrence of fetal damage.
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Table 1: Comparison of antigen composition of Adacel and Boostrix dTpa vaccines

Antigen Composition of ADACEL and BOOSTRIX

Active Ingredients (per 0.5 mL Dose) ADACEL BOOSTRIX
Tetanus Toxoid I 5LE . 5Lf
Diphtheria Toxoid ' 2Lf ' 25Lf
Acellula pertussis antigens I .

I Pertussis Toxoid (PT) 2.5 ng . B pg
Filmmentous Hemagglutinin (FILA) 5pg B pg
Pertactin (PRN) | 3 pg 25pg
Fimbriae Tvpes 2 and 3 (FIN) Spe -

In addition to the proposed extension of indications for use of Adacel in pregnancy, this
submission also sought the following changes:*?

e To update the Product Information (PI) regarding use of Adacel for repeat vaccination
in accordance with the current recommendations as per the Australian Immunisation
Handbook.”

e Change in Adacel Pregnancy classification from Category B2;10 to Category A.11

e Other changes/updates to the Pl including interaction with other vaccines (tetravalent
meningococcal vaccine Menactra).

This submission was a literature based submission (LBS), as agreed with the TGA.

Regulatory status

Adacel received initial registration on the Australian Register of Therapeutic Goods
(ARTG) on 21 November 2005 for the following indication:

‘active immunisation against tetanus, diphtheria and pertussis in persons aged
10 years and over as a booster following primary immunisation’.

At the time the TGA considered this application, Adacel was currently registered in
67 countries including the United States (US), United Kingdom (UK), Canada, Singapore
and the countries in the European Union (EU).

Table 2 below outlines the countries where the dossier for use of Adacel during pregnancy
has been submitted or was under evaluation, as of the time the submission was under
consideration in Australia.

9 Note this submission does not apply to Adacel-Polio, which is approved in Australia (AUST R 106565 and
106576) for boosting from age 4 years and above and similarly has B2 classification.

10 Pregnancy Category B2: Drugs which have been taken by only a limited number of pregnant women and
women of childbearing age, without an increase in the frequency of malformation or other direct or indirect
harmful effects on the human fetus having been observed. Studies in animals are inadequate or may be lacking,
but available data show no evidence of an increased occurrence of fetal damage.

11 Pregnancy Category A: Drugs which have been taken by a large number of pregnant women and women of
childbearing age without any proven increase in the frequency of malformations or other direct or indirect
harmful effects on the fetus having been observed.
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Table 2: International regulatory status as of March 2019

Country Submission Approval Approved indication

or date status

region

EU Variation Approved: Covacxis is indicated for:
submission: 20 February 2019

Active immunization against
tetanus, diphtheria and pertussis
in persons from 4 years of age as a
booster following primary
immunization.

11 June 2018

Passive protection against
pertussis in early infancy following
maternal immunization during
pregnancy (see sections 4.2, 4.4,
4.6 and 5.1).

Covaxis should be used in
accordance with official

recommendations.
Canada Supplemental Under Under consideration
New Drug consideration
Submission:
18 September
2018

Product Information

The Product Information (PI) approved with the submission which is described in this
AusPAR can be found as Attachment 1. For the most recent P], please refer to the TGA

website at <https://www.tga.gov.au/product-information-pi>.

ll. Registration timeline

The following table captures the key steps and dates for this application and which are
detailed and discussed in this AusPAR.

Table 3: Timeline for Submission PM-2018-01989-1-2

Description Date

Submission dossier accepted and first 2 July 2018
round evaluation commenced

First round evaluation completed 30 November 2018

Sponsor provides responses on questions 2 January 2019
raised in first round evaluation

Second round evaluation completed 15 February 2019
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Description Date

Delegate’s Overall benefit-risk assessment
and request for Advisory Committee advice

1 March 2019

Sponsor’s pre-Advisory Committee 18 March 2019
response

Advisory Committee meeting 3 April 2019
Registration decision (Outcome) 14 May 2019
Completion of administrative activitiesand | 20 May 2019
registration on the ARTG

Number of working days from submission 197

dossier acceptance to registration decision*

*Statutory timeframe for standard applications is 255 working days

l1l. Submission overview and risk/benefit assessment

The submission was summarised in the following Delegate’s overview and
recommendations.

Quality

There was no requirement for a quality evaluation in a submission of this type.

Nonclinical

There was no requirement for a nonclinical evaluation in a submission of this type.

Clinical

To support the efficacy and safety of maternal pertussis vaccination a LBS has been
submitted after discussion with the TGA (and the search strategy approved). [Information
redacted]. A total of 13 published immunogenicity and 4 vaccine effectiveness (VE) studies
that support use of dTpa vaccine during pregnancy were identified in the literature search.
A total of 22 published studies provide safety data that support use of dTpa vaccine during
pregnancy were identified in the literature search.

To support repeat vaccination, two pivotal immunogenicity studies are submitted and
3 supportive studies present antibody persistence data from Studies TC9704-LT,
Td9707-LT and Td9805-LT.

The main results of some selected papers are discussed in this section.

AusPAR Adacel - Pertussis Vaccine - Acellular combined with Diphtheria and Tetanus Toxoids
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Details of the studies
Immunogenicity and vaccine effectiveness

e Four randomised clinical studies provide immunogenicity data in pregnant women
and their infants through the infant series or booster dose of DTPa vaccines:

— Munoz et al.;12

— Villarreal Perez et al.; 13
— Halperin et al.;1* and

— Hoangetal.1s

e Four cohort or observational studies provide immunogenicity data in pregnant women
and their infants at birth:

— Healyetal,;16

— Vilajeliu et al.;17
— Galletal.;8and
— Falloetal.?®

— In addition, one further study provided evidence through the booster dose of DTPa
vaccine: Hardy-Fairbanks et al.20

¢ Onerandomised clinical study reported by Maertens et al.;21 provides
immunogenicity data in infants after the booster dose of DTPa vaccine.

e Three cohort, case, or observational studies provide immunogenicity data in infants:
— Vilajeliu et al.;22
— Ladhani et al.;23 and

— Kentetal.24

12 Munoz, F. et al. (2014). Safety and immunogenicity of tetanus diphtheria and acellular pertussis (Tdap)
immunisation during pregnancy in mothers and infants: a randomised clinical trial. JAMA, 2014; 311:1760-
1769.

13 Villarreal Perez, . Z. et al. (2017). Randomised clinical trial of the safety and immunogenicity of the Tdap
vaccine in pregnant Mexican women. Human Vaccines & Immunotherapeutics. 2017; 13: 128-135.

14 Halperin S et al. (2018). A Randomised Controlled Trial of the Safety and Immunogenicity of Tetanus,
Diphtheria, and Acellular Pertussis Vaccine Immunisation During Pregnancy and Subsequent Infant Immune
Response, Clin Infect Dis. 2018; 67 :1063-1071.

15 Hoang H et al. (2016). Pertussis vaccination during pregnancy in Vietnam: results of a randomised
controlled trial Pertussis vaccination during pregnancy. Vaccine, 2016; 34: 151-159.

16 Healy C et al. (2013). Importance of timing of maternal combined tetanus, diphtheria, and acellular pertussis
(Tdap) immunisation and protection of young infants. Clin Infect Dis. 2013; 56: 539-544.

17 Vilajeliu A et al. (2015). PERTU Working Group. Combined tetanus-diphtheria and pertussis vaccine during
pregnancy: transfer of maternal pertussis antibodies to the newborn. Vaccine. 2015; 33: 1056-1062.

18 Gall S et al. (2011). Maternal immunisation with tetanus-diphtheria-pertussis vaccine: effect on maternal
and neonatal serum antibody levels. Amer ] Obstet Gynecol. 2011; 204: 334.e1-5.

19 Fallo A et al. (2016). Prevalence of pertussis antibodies in maternal blood, cord serum, and infants from
mothers with and those without tdap booster vaccination during pregnancy in Argentina. J Pediatric Infect Dis
Soc. 2016; 00: 1-7.

20 Hardy-Fairbanks A et al. (2013). Immune responses in infants whose mothers received Tdap vaccine during
pregnancy. Pediatr Infect Dis J. 2013; 32: 1257-1260.

21 Maertens K et al. (2016). The effect of maternal pertussis immunisation on infant vaccine responses to a
booster pertussis-containing vaccine in Vietnam. Clin Infect Dis. 2016; 63: s197-s204.

22 Vilajeliu A et al. (2016). The PERTU Working Group. Pertussis vaccination during pregnancy: antibody
persistence in infants. Vaccine. 2016; 34: 3719-3722.

23 Ladhani S et al. (2015). Antibody responses after primary immunisation in infants born to women receiving
a pertussis-containing vaccine during pregnancy: single arm observational study with a historical comparator.
Clin Infect Dis. 2015; 61: 1637-1644.
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Vaccine effectiveness

e Four case-coverage/control and cohort studies that support VE from the use of dTpa
vaccine during pregnancy:

— 2 studies reported by Amirthalingam et al.;25.26
— Baxter et al.;27 and
— Dabreraetal.28
Safety
¢ The four randomised clinical studies mentioned above also collected safety data:
— Munoz et al,;12
— Villarreal Perez et al.;13
— Halperin etal.;4 and
— Hoangetal.?s
e Twelve cohort or observational studies reported by:
— Kharbanda et al.;?°
— Morgan etal.;30
— DeSilva et al.;31
— Zheteyeva et al.;32
— Donegan et al,;33
— Sukumaran et al.;3435
— Reganetal,;3¢

— Moro et al.;37

24 Kent A et al. (2016). Pertussis antibody concentrations in infants born prematurely to mothers vaccinated in
pregnancy. Pediatrics. 2016; 138: e20153854

25 Amirthalingam G et al. (2014). Effectiveness of maternal pertussis vaccination in England: an observational
study. Lancet. 2014; 384: 1521-1528.

26 Amirthalingam G et al. (2016). Sustained effectiveness of the Maternal Pertussis Immunisation Program in
England 3 years following introduction. Clin Infect Dis. 2016; 63: s236-243.

27 Baxter R et al. (2017). Effectiveness of vaccination during pregnancy to prevent infant pertussis. Pediatrics.
2017;139:e20164091.

28 Dabrera G et al.(2015). A case-control study to estimate the effectiveness of maternal pertussis vaccination
in protecting newborn infants in England and Wales, 2012-2013. Clin Infect Dis. 2015; 60:333-337.

29 Kharbanda, E. et al. (2016). Maternal Tdap vaccination: Coverage and acute safety outcomes in the vaccine
safety datalink, 2007-2013. Vaccine. 2016; 34: 968-973.

30 Morgan, J. et al. (2015). Pregnancy outcomes after antepartum tetanus, diphtheria, and acellular pertussis
vaccination. Obstet Gynecol. 2015; 125: 1433-1438.

31 DeSilva, M. et al. (2017). Maternal Tdap vaccination and risk of infant morbidity. Vaccine. 2017; 35: 3655-
3660.

32 Zheteyeva Y et al. (2012). Adverse event reports after tetanus toxoid, reduced diphtheria toxoid, and
acellular pertussis vaccines in pregnant women. Am J Obstet Gynecol. 2012; 207: 59.e1-7.

33 Donegan K, et al. (2014). Safety of pertussis vaccination in pregnant women in UK: observational study. BM]J.
2014; 349: g4219.

34 Sukumaran L, et al. (2015). Safety of tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis and
influenza vaccinations in pregnancy. Obstet Gynecol. 2015; 126: 1069-1074.

35 Sukumaran L et al. (2015). Association of Tdap vaccination with acute events and adverse birth outcomes
among pregnant women with prior tetanus containing immunisations, JAMA. 2015; 314:1581-1587.

36 Regan A etal. (2016). A prospective cohort study assessing the reactogenicity of pertussis and influenza
vaccines administered during pregnancy. Vaccine. 2016;34: 2299-2304.
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— Perryetal,;38and
— Talbotetal.3?
e Six cohort or observational studies reported by:

Shakib et al.;40

Berenson et al.;4!

Layton et al.; 42

Zerbo et al.;43

Datwani et al.;44 and

Moro et al.4>

Data supporting repeat vaccination (2 pivotal and 3 supportive studies)
Pivotal studies

e Study Td518: Safety and immunogenicity in adolescents and adults following
revaccination with Adacel 4 to 5 years after a previous dose of Adacel. A Phase IV,
descriptive, open-label, multicentre study in Canada and the US.

e Study Td526: Safety and immunogenicity in adults following revaccination with Adacel
approximately 10 years after a previous dose of Adacel or Adacel Polio vaccine.
Phase 1V, open-label, multicentre study in Canada.

Supportive studies

e Study TC9704-LT Long-term immunogenicity: 1, 3, 5, 8, and 10 year follow up.

e Study Td9707-LT Long-term immunogenicity: 6 month, 1, 3, 5, and 10 year follow up.
e Study Td9805-LT Long-term immunogenicity: 1, 3, 5, and 10 year follow up.

These 3 studies were included in the original (new entity) application

(Submission No. 2004-1199-2) submitted in 2004 in support of Adacel registration in
Australia and the data in this submission is the long-term (LT) follow-up immunogenicity
studies in adolescents and adults.

Other documents

A clinical overview and summaries for both parts of the submission were included as were
the draft new copies of the Australian PI and Consumer Medicines Information (CMI),

37 Moro P et al. (2016). Enhanced surveillance of tetanus toxoid, reduced diphtheria toxoid, and acellular
pertussis (Tdap) vaccines in pregnancy in the Vaccine Adverse Event Reporting System (VAERS), 2011-2015.
Vaccine. 2016; 34: 2349-2353.

38 Perry ] et al,; (2017). Patient reaction to Tdap vaccination in pregnancy. Vaccine. 2017; 35:3064-3066.

39 Talbot E et al. (2010). The safety of immunizing with tetanus-diphtheria-acellular pertussis vaccine (Tdap)
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planning for submission and search strategy, risk management and pharmacovigilance
system, and overseas regulatory status.

Efficacy

Immunogenicity (randomised controlled trials)

Munoz et al, (2014)

Table 4 provides an overview of the study by Munoz et al., (2014).12
Table 4: Munoz et al,, (2014) study overview

Nunoz ct Phase TTI, United States | Total pregnant Pregnant women:
al (2014) randomized, Oet 2008— worneny infants: 48 Tdap5 or placebo
double-blind. | ye00 2012 Tdap vaccine: 33 iy e
|'i|ﬁ££1‘.lﬂ- H Placcho: 15 DTaP5-IPV Hib
controlled. Healthy nonpregnant
CrOsS-over women: 32

The dTpa vaccine (Adacel) or placebo was given at 30 to 32 weeks gestation. The results
were as follows in Table 5.

Table 5: Munoz et al,, (2014) study results

GMC (95% (1)
Pregnant and Nonpregnant Women Infants
.ﬂ:'rt wk After
epartum
Antigen?/ Prior to Tasior 2 Mo After At Birth Months
Study Group  Immunization® Placebo® At Delivery Delivery (Cord Blood) 2 7 13
Pertussis toxin, EU/mL
Antepartum 7.9 56.5 510 53.1 68.8 206 64.9 80.1
(4.9-126) (40.0-79.9) (37.1-70.1) (39.4-70.7) (52.1-90.8)¢ (14.4-20.6)" (53.8-78.3) (57.3-112.1)
Postpartum? 96 102 9.1 66.4 14.0 53 9.6 839
(5.2-17.6) (5.6-18.7) (4.6-17.8) (42.2-104.8) (7.3-26.9) (3.0-9.4) (56.7-164.6) (50.0-140.8)
Nonpregnant 17.6 90.9
(12.5-24.7) (69.1-119.7)
Filamentous hemagglutinin, EU/mL
Antepartum® 15.1 2344 184.8 199.8 234.2 99.1 40.6 69.9
(8.7-26.0) (184.1-208.5)  (142.8-239.1)' (153.4-2603) (1846-207.3)° (75.8-1206)  (30.6-54.0)7 (49.5-98.7)
Postpartum? 23.2 236 219 2709 25.1 6.6 786 108.9
(11.9-45.3) {12.1-42.5) (10.9-44.1) (162.6-451.3) (10.5-60.3) (2.8-15.5) (52.9-116.7)*  (78.3-151.5)
Nonpregnant 30.1 285.6
(18.7-48.4) (238.0-342.8)
Pertactin, EUfmL
Antepartum® 85 205.0 192.2 158.8 226.8 75.7 723 203.3
(5.5-12.9) (117.1-350.1)  (113.5-324.8)'  (035-260.8)  (137.7-373.7) (43.0-1306) (48.7-107.4) (121.5-340.1)
Postpartum® 13.2 13.0 12.2 210.1 144 5.2 779 1152
(5.8-30.1) (5.7-29.6) (5.2-28.4) (80.3-549.6) (5.4-38.4) (2.4-11.5) (38.9-152.6)  (54.8-242.1)
Nonpregnant 20.2 348.7
(145-28.1)  (200.1-5816)
Fimbriae 2 and 3, EUfmL
Antepartum® 27.2 1632.9 1601.3 1354.8 1867.0 5104 113.9 2319
(14.0-52.6) (954.5-2703.8) (1073.4-2388.0)" (874.9-2007.9) (1211.7-2876.8)" (305.6-852.3) (B0.9-152.7) (133.3-403.5)
Postpartum® 36.4 382 340 2010.2 48.5 12.0 193.5 3588
(18.1-73.1) (19.3-75.6) (16.3-74.8) (1526.4-5548.5) (20.1-117.3) (4.9-204) (105.5-354.7) (151.1-851.8)
Nonpregnant 36.8 1785.1
(21.2-639) (1222.5-2606.6)
Tetanus toxoid, IU/mL
Antepartum® 20 153 12.2 122 165 45 19 6.8
(1.4-2.8) (10.9-21.4) (9.0-16.5)F (9.4-15.9) (12.6-21.7) (3.4-5.8) (1.4-2.5) (4.7-9.9)3
Postpartum? 1.7 16 15 185 18 0.7 13 23
(1.2-2.3) {1.2-2.2) (1.1-2.1) (11.7-29.4) (1.3-26) (0.4-1.1) (0.7-2.2) (1.5-4.8)
Nonpregnant 24 184
(1.8-3.3) (13.0-26.2)
Diphtheria toxoid, IU/mL
Antepartum® 0.6 8.3 1.5 6.5 9.4 2.6 0.6 53
(0.3-1.1) (5.0-13.8) (4.6-12.2) (3.6-11.6) (5.7-15.4)" (1.6-4.3)° (0.4-0.9) (3.1-8.9)
Postpartum® 0.5 05 0.4 72 0.5 0.1 1.1 7.7
{0.2-1.0) (0.2-1.0) {0.2-0.9) (4.1-12.7) 0.2-1.2) {0.1-0.3) (0.6-2.0) {(3.0-19.4
Nonpregnant 0.7 4.6
(0.4-1.2) {2.6-8.0)
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Immune response to antepartum dTpa results in high concentrations of antibodies against
all pertussis antigens (pertussis toxin (PT), filamentous haemagglutinin (FHA), pertactin
(PRN), fimbriae types 2 and 3 (FIM 2-3)) at delivery in women with comparable levels in
cord blood. These levels were still persisting in mothers at 2 months after delivery. In the
infant at age 2 months, the levels were roughly a third to a half of the cord blood levels.
The immune response to DTPa in infant for FHA and FIM was relatively lower at age 7
months after completion of 3 priming doses of DTPa in infants. At 13 months, one month
after fourth booster dose of DTPa, the responses were similar for all pertussis antigens. In
infants born to women who were given dTpa postpartum, cord levels and Month 2 levels
were low as expected but response measured at 7 and 13 months was unaffected.

Villarreal Perez et al, (2017)
Table 6 provides an overview of the study by Villarreal Perez et al., (2007).13
Table 6: Villarreal Perez et al., (2017) study overview

Villarreal Randomuzed, | Mexico Total pregnant Pregnant women:
Férez etal | double-blind, Sep 2011 women/'infants; 171 ['dap5 or placebo
(2017) parallel- Auz 2014 Tdap vaccine: 90 friBinitis

group, E Placebo: 81 DTaP5-IPV/ Hib

placebo-

controlled

The dTpa vaccine (brand not specified) or placebo was given at 30 to 32 weeks gestation.
The anti-PT response was slower and lower compared to the anti-PRN response in the
mother (placebo response shown in dotted line). The PT response to DTPa in infants was
subdued at age 2 and 4 months but robust at age 6 months. There was no PRN response to
DTPa in infants in this study.

Figure 1: Perez et al., (2017) study results
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Hoang et al, (2016) and Maertens et al., (2016)

The following tables provide an overview of studies by Hoang et al., (2016)!> and Maertens
etal, (2016).21

age; CHGM, child a2 & manths of age,

Antiperractin Antbodes in the Experimenmtal and Placebo Groups, lgG
levels vi pertactin in & collecied blood samples from the experimental and pla
el groups, MBY, mother belore vacomation: MAY, mother alter vacdnalion;
COR, umbilicll cord: CHRM, child &t 7 manths of sge: CHEM, child a1 4 manths of
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Table 7: Hoang et al., (2016) study overview

Houng et Eandomized, | Vietnam Total pregnant Pregnant women:
] = 1 : Wby i - - 3 f
al (2016) I.L‘-'Illi:l:ﬂ]l'-'.‘(]. A e e women mf.u.ﬂa.. I{!{S_ I'dap3 or tetanus
multicenter 72 Feb 2013 _l_d:l]: vaceme: 52 51 Tndfants:
7 Oet 2013 Tetanus vacene: 5148 DTaP3-1BV-
[PV Hilbs

Table 8: Maertens et al., (2016) study overview

Maertens ¢t | Randomized, | Vietnam Inlants ol women: Pregnant women:
al (2016) controlled, 4 Apr 2015 Tdap vaccine during Tdap5 or tetanus
multicenter

10 Jun 2015 pregnancy:
(Booster dose, i 30

infants from
Hoang et al)

Intants:
DTaP3-HBY-
1PV /Hib

Tetanus only vaccine
during pregnancy:
37

The dTpa vaccine (Adacel) or tetanus vaccine was given at 18 to 36 weeks gestation. Prior
to the start of dTPa primary series in infants, there were persisting, moderate levels of
antibodies against pertussis antigens in infants of dTpa maternal vaccination group
compared to unprotected levels in infants whose mothers received antepartum TT.

Table 9: Hoang et al., (2016) study and Maertens et al., (2016) study results
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The results at one month after booster (fourth) dose of dTPa were separately reported by
Maertens et al (2016) as follows.

Table 10: Maertens et al., (2016) study results (one month after booster (fourth)
dose)

1 mo After Fourth Vaccine Dose

Antigen Included in the

Infant Vaccine Tdap Group TT Group
MNo. of samples 30 37

Tetanus toxoid, |U/mL 2.7 (2.4-3.1) 4.2 (3.7-4.7)
Diphtheria toxoid, 1U/mL 2.0 (1.6-2.4) 2.3(2.1-2.6)

Pertussis toxin, 1U/mL
Filamentous hemagglutinin, IU/mL
Pertactin, |UfmL

129.0 (97.5-170.7) 133.7 (106.6-167.6)
161.3 (134.1-193.9) 181.7 (160.3-206.0)
158.0 (141.2-179.0) 187.1 {163.8-213.6)

Data are presented as geometric mean concentration (85% confidence interval) unless otherwise indicated.

The immune response to fourth dose of dTPa was indicative of similarly robust reaction in
the vaccinated and the control group.
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Halperin et al, (2018)
Table 11 provides an overview of the study by Halperin et al., (2018).14
Table 11: Halperin et al (2018) study overview

Halperin et | Randonuzed, | Canada Pregnant women/infants: | Pregnant women:

al (2018) controlled, Nov 2007 273272 Tdap5 or
observer- Tun 2011 [dap vaccine: 135/134 | Td Adsorbed
blinded, Mar 20172 Td Adsorbed vaceine: Infants:
multicenter Apr 2014 138/138 DTaPs-1PV-11ib

This is the most recently reported clinical trial in which dTPa (Adacel) or tetanus
diphtheria (Td) vaccine were given in third trimester of pregnancy (range 33.3 to 35.7
weeks gestation). The infant results were as follows in Table 12.

Table 12: Halperin et al., (2018) study results, geometric mean antibody
concentration (95 % confidence interval)
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T 245115 X 0.34 [ 25-4T1 (0 L0712 CLOT [ O 0uH) L1523 007 L0 O 287 2 203 B0
Tetama Td 052 19, 73-12.68 240 Lg7-290 0:84 (70-10M) QEZ LET- 7T 138 L2155 0.42 {3550 4.80 4. 11-6.811

Tidng B.23 75108 2.3 103278 086 1. 7-1001 OLED LEA- T84 1.48 (1L32-16T 054 |88 £3 .22 14.40-8.1%
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Tdag 021 L 18- 2% 008 L0 105 0008 | e 08 028 30 30 LIBNE3D 05 1864 11218013

This is considered pivotal comparative data (antepartum dTPa versus Td) based on
sufficient numbers in each group and administration of dTPa/Td is a standardised narrow
time period between 33 and 36 weeks of gestation. It confirms the pattern of relatively
subdued response to dTPa at all timepoints in the presence of antepartum maternal
pertussis vaccination compared to antepartum Td control. The responses to diphtheria,
tetanus and haemophilus influenza type b (Hib) antigens in infants were not affected.
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Figure 2: Halperin et al., (2018) study results (responses to antigens in infants)
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Vaccine effectiveness studies

Estimates of VE of maternal pertussis vaccination, from 4 observational studies, were
available and are briefly presented below.

Amirthalingam et al,, (2014 and 2016)

The Amirthalingam el al., (2014) report was based on 82 cases and 26,684 live births with
maternal coverage from 1 October 2012 to 30 September2014.25 [t was followed by
publication of Amirthalingam el al (2016) with extended coverage and a larger dataset.2¢

Table 13: Amirthalingam et al., (2016) overview

Amurthalimgam | Case- England Cages: 243 Idap3-1PV
ot 1] [ BT e A . . 7
etal (2016) FovEIIge Infams bom from | Maternal vaceine 1%
1 Oct 2012 with coverage: 72,781 live Fdal3-11"
omsel of discase by | births 29%

30 Sep 2014
Maternal vaccine
coveTage:

live barths

1 Ot 200 2—

31 Aug 2015

VE calculated (screening or case coverage method) as 1 minus odds of maternal
vaccination in cases/odds of vaccination in matched population as reported as follows.

Table 14: Amirthalingam et al. (2016), results for maternal vaccinations at least
1 week before delivery

Age Caszes Vaconated/Tots Femrage Matched Covarage VE {55% Ch VE Reducing Coverape by Pelatve 20% (95% Gl

=3 mo 243 BB 1% Be-64 B5% (TE-85)

<2'mo ane: 64.3% B0% BE-93 B2% (Ta-88
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Estimates of VE by timing of maternal pertussis vaccination were as follows indicative of
significant drop in VE if dTPa was given within one week of delivery or postpartum.

Table 15: Amirthalingam et al. (2016), results, vaccine effectiveness by timing of
maternal vaccination

Cases Average Matched
Timing of Vaccination  Vaccinated/Total Coverage VE (95% ClI)
28 d before delivery 31/229 64.1% 91 % (86-94)
7-27 d before delivery 4/213 16.2% 91 % (80-96)
0-6 d before or 1-13d 3/179 2.7% 43% (-35 to 76)

after delivery

Estimates of VE by dTPa dose were as follows, indicative of declining vaccine efficacy
despite the priming dTPa series; that is, clinical data consistent with the immunogenicity
data seen earlier.

Table 16: Amirthalingam et al. (2016) results, vaccine effectiveness by number of
doses

Cases" Mothess Casa Avoraga Maiched VE Reducing Coverage by Ralather 20%
Primary Dosos Voccinated Total Covorage Coverage VE {95% O 5% C
Exicy 1 dose LRTEx] 5 6% 3% B 165-01 B fT-E31
Exsetty 2 dogas 512 41, 7% 0.3 BS%W 3-00 43% (-73 1o B1)
Exncly 2 dides 1018 ERGE 1 29% (=112 1o M “21% (242 1 5N
Exacty 1 dose (onsat e Hi% 05.5% B1% (57=81) E5% [4-04)
RN
Exacty 2 doses jorsed 510 50,0% HE1% 56% (=33 10 B6l 10% (=158 1o MW
ki)
Exacly 3 Gosas oS T E0.0% 64,49 VBT [—36 10 B5) 6% =216 19 T8
ngram)

Dabrera et al, (2015)
Dabrera et al,, (2015) was a case control study as follows in Table 17.28

Table 17: Dabrera et al., (2015) overview

Dabrera et al Case-control | England and Cases: 58 Tdap3-1PV
(2015} Wales Controls: 55

Infants bom
220ct2012-11
Jul 2013 with
disease onset at
< 8§ wecks of age

The median gestation at the time of dTPa vaccination was 31.5 weeks (range, 28 to

38 weeks) for cases and 33 weeks (range, 26 to 38 weeks) for controls. The estimate of VE
was as follows in Table 18, consistent with the estimate seen in Amirthalingam et al.,
(2016) above (Table 15).

Table 18: Dabrera et al., (2015) results, vaccine effectiveness

Caszes Cantrals
Tota History of Matamal Partussis Tota Hestory of Matarnal Pertussis Unadjusted VE, % Adjusied VE®", %
Mo Vaccination, Mo, (% hlo Vaccination, Mo, (%) [@6% CI) [85% CIi
58 10017 L 397 91 (77-97) 3 (81-87)
Abbmaviations: Cl, conldence mbarval; VE, vaccng allectveness
* Acipustod for Sox, goographice anca, and bath panod
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Baxteretal, (2017)

Baxter et al., (2017) was a retrospective cohort study based on larger dataset.?”

Table 19: Baxter et al. (2017) overview

Baxter et al Retrospective | United States Total Infants : 148 951 Pregnant
(2017) cohort Total infants harn | Infants whose mothers | women:
2010-2015 receved Tdap vaceme: | Tdap3
S 68, 168 (almost
niants borm B 80%)
whose mothers ( 45cs- . i
received Tdap First 2 months of life: | Infants:
i 7
vacomne 1_', " DTaF (no
010-2015 First year of hie: product
103 specified)

The database was Kaiser Permanente of Northern California (KPNC), which is a medical
care organisation providing integrated medical services to nearly 3.7 million members.
The estimates of VE can be expected to be more reliable with this larger dataset. The study
had 2 overlapping (retrospective) follow-up periods from birth to 2 months of age and
from birth to 1 year of age.

The VE of maternal pertussis vaccination during pregnancy was 91.4% (95% confidence
interval (CI) 19.5%, 99.1%) for prevention of pertussis during 2 months follow up in
infants after birth and was 69.0% (95% CI 43.6%, 82.9%) during first year of life (during
which dTPa primary series was also carried out).

Table 20: Baxter et al., (2017) results, vaccine effectiveness in maternal dTpa and
DTPa vaccination in preventing pertussis in 148, 981 infants following from birth
until 2 and 12 months of age

2-mo Follow-up (Tolsl Pertisssis Cases = 17) 12-mo Follow-up (Tolal Periussis Cases = 103}
Ko, of Perfussis Cases (Aate por VE, % 035% G Wo. of Pertussis Cases (Rate VE. % (35% G
VOO0 Person-Yaars) per 100000 Perasn-Years)
Timnirg of malermns Mo matarnal Tdap Materna Ka maternal whsterrial
Tdap vaccinalson Tdap Tdap Tdap
(uring pregnancy 154027 LR -Xi ARSI B0 103 22 {380 B0 a3IBmEDT
{8+ days balpra
it
Bedore pregnancy 15 (T8.4) 2325 E3E (=44 210930 B3 (B8 .4) 14 {42 4) 558 (207 fo 75.5)

4 {173 4) 457 (=833 10 84.5) BO (T 25 (087 M4 (=37 B e 35.5)

Afer pregnancy

VE of maternsl Tdag vaccination dune 3 inChuthng cowariales 1 adyust

¢ 385, TACH, dehvary hiapits st 4 pat iselude 1

The VE was 87.9% (95% Cl: 41.4%, 97.5%) before infants had any DTPa vaccine dose,
81.4% (95% CI: 42.5%, 94.0%) between Doses 1 and 2, 6.4% (95% CI: -165.1%, 66.9%)
between Doses 2 and 3, and 65.9% (95% CI: 4.5%, 87.8%) after infants had 3 DTPa doses.
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Table 21: Baxter et al,, (2017) results, protection against pertussis from maternal
dTpa vaccination during pregnancy before and after infant DTPa vaccination in
148,981 infants following from birth until 12 months of age

12ma Foliow-op (Tolal Perfussis Cased = 105)

Mool Partuasis Cases (Rato par 100000 VE, % [95% £

Person-Years)

RKa Maternal Tdan MAafernal Toap

Waternal Tdap diring pregnancy (8+ days before birthi?

O 0T

nirth wndil day 7 afer the Nrst DTAPdodE) 1 OTE

Published papers supporting proposed changes to repeat vaccination
The following studies were submitted:
e Pivotal studies
— Study Td518
e Long-term follow up studies
— Study TC9704-LT
— Study Td9805-LT
— Study Td526
— Study Td9707-LT

The data is supportive of the update. The recommended text is same as that proposed
initially at the time of submission, that is:

‘Adacel can be used for repeat vaccination, after a previous dose of dTpa or
dTpa-IPV to boost immunity to diphtheria, tetanus and pertussis. Repeat
vaccination should be performed according to official national recommendations.’

Clinical safety

A small risk of chorioamnionitis was noted with the use of maternal dTpa, particularly in
third trimester, in a number of large observational studies. However, an association with
adverse maternal, foetal, perinatal or neonatal outcomes was not found in these datasets.

Kharbanda et al.,, (2016);2° was a large retrospective cohort study (dTpa exposed = 53,885;
unexposed = 109,253) in which risks for acute adverse events (0 to 3 and 0 to 42 days
following maternal dTpa) were reported. The reporting rates were similar for the exposed
and unexposed. An earlier, retrospective cohort study by Kharbanda et al., (2014);46 also
reported birth outcomes (dTpa exposed pregnant women 26,229; unexposed 97,265) as
follows in Table 22.

46 Kharbanda, E. O. et al (2014). Evaluation of the Association of Maternal Pertussis Vaccination With Obstetric
Events and Birth Outcomes, JAMA. 2014; 312: 1897-1904.
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Table 22: Kharbanda et al., (2014) study results, rates of adverse gestational and
birth outcomes and relative risks associated with receipt of dTpa during pregnancy

MNo. (%) Risk Ratios (95% Cl)
Tdap
Outcome Exposed Unexposed Unadjusted Adjusted
Full cohort 26229 97 265
Chorioamnionitis 1596 (6.1) 5329 (5.5) 1.11(1.05-1.17) 1.19(1.13-1.26)
Preterm delivery, 37 wk 1527 {6.3) 7544 (7.8) 1.01{(0.95-1.06) 1.03(0.97-1.09)
Small for gestational age, 2214 (8.4) 8086 (8.3) 1.02(0.97-1.06) 1.00 (0.96-1.06)
=10th percentile
Vaccinated at <20 wk gestation G083 97 265
Hypertensive disorders 497 (8.2} 7736 (8.0) 1.03(0.94-1.12) 1.09(0.99-1.20)
Vaccinated at 27-=36 wk 11351 a7 265
gestation
Chorioamnionitis 637 (5.6) 5329 (5.5) 1.02(0.95-1.11) 1.11(1.03-1.21)
Preterm delivery, <37 wk 602 (5.3) 7544 (7.8) 0.88 (0.81-0.96) 0.88 (0.80-0.95)
Small for gestational age, 978 (B.6) 2086 (B.3) 1.04 (0.97-1.10) 1.03 (0.96-1.10)

=10th percentile

DeSilva et al., (2017);3! was a follow on study from the above Kharbanda et al., (2014)46
dataset. The reported adverse outcomes were as follows and the finding of
chorioamnionitis was consistent with the previous data.

Table 23: DeSilva et al., (2017) study results, incidence rates, rate differences, and
rate ratios of infant outcomes associated with receipt of dTpa during pregnancy at 7
Vaccine Safety Datalink sites, 2010 to 2013, (n = 197,564), by time period during
pregnancy in which dTpa was administered and limiting results to infants born < 34
weeks gestation

Matermnal Tdap admirdstragion dusing pregnancy at any time during Adjusted measures of association 95% C1

pregnancy. 2010-2013

Mo (m = 152,536) Wes (n= 43,008

n Incidemce rate & ] Incidence rate T ROV in cases per 100 live barths RR
Charinaminianitiy T 55 28E3 641 116 (00, 1.42] 1.23 (117, 1.24)
Compasite sutcome 4K14 1.16 12%R 185 on (007, o)y 104 (058, T.11)
TN 1534 .31 LIk .16 Q07 [ -009, 022y 1.00 (096, 1.10)
Meonatal sepsis EEL) &3 331 051 003 [ -005, 0Ed) 106 (31, 1.33)
Prosmania 1) 024 3 L8 1] Q00 [ =000, Ok 0.9 (072, 1.22)
RIS 15 0.4 49 {81 ] il [ ~0.05. 0.03) 030 (066, 1.25)
Convulsions in newhbam Fail ] 0y (-1 1% GO [ -002, Do) 1.0 (ILET, 1.53)

Macernal Tdap admintstrasion dusing recommended tme period of
prepnancy, 27-36 weeks, 2000-2013

Mo (= 123,882) Yex {n=22,772)

n Incidénce rate & ] Incidenoe rate T RO in cases per 100 live bathe kR
Charisamnisning 708 L | 1430 618 098 [MES5.1.32] 12000 1,14, 1.2R)
Compagise puceme 4157 3.1 652 2.87 oi3[-001, 037) 1.02 (094, 1.12)
TN 3041 2.29 520 2.28 020 (-002, 041} 1.08 (098, 1.19)
Neonatal sepsis 785 059 L 044 000 (-0.01. 0,08} .90 {0.73, 1.11)
Preumania 329 025 34 o5 i | =006, D05} OLB2 (57, 1.17)
RDYS 168 013 21 0 002 {~0.06, (.03} 079 (050, 1.25)
Conyulsions i newbom 29 a7 i oz A |- 000G, 004 ) DU (ILSE, 1.30)

Marernal Tdap admimistracion a1 any thme durieg pregnandy. imfants
barm < 34 weelks GA

MHoim=2711) Wes {n= 426}

n Incidemce rafe & [ Incidence rate T RO in cases per 100 Live barihs ER
CharisamnioniTs 21 R15 .1 657 1.02[-351. 1AT) MABT (54, 1.30)
Compasiee puteeems B15 2564 (112 a4 IR [ 4.2, 457) 502 (R3, 1.35)
T bl 1073 51 1197 084 {248, 4.15) LO7 (079, 1.45)
Neonatal sepsis 312 1173 48 1.7 0E5{-2.22, 3.93) LIT{REL 1.51)
Preumonia 121 46 9 rm <[.95 (=276, OLBG) LG (050, 1.99)
RDS i 1.0 5 117 i) 36 [=1.59, 1.07) OuBd (0L33, 214)
Comvuldsions i newhbaom 1 148 L L7 02 (- 149, 1.24) o5 (138, Z250)

Berenson et al., (2016)4! was a small retrospective review which reported maternal and
infant outcomes as shown in the following table.
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Table 24: Berenson et al,, (2016) study results, maternal and infant outcomes by
dTpa vaccination status (n = 1,759)

D not receiwe Tdap vaccine Received Tdap vacding
Outcomaes [n = B50) n=1109) AR (95% CI)
Maternal outcomes n (%) %)
Chorinamnionitis 14 (22} Ee LR 1,53 (0.60-2.90)
Postpartum endometritis 5 (0.8} LR ] 1.67 (0.51=5.50)
Preterm premature rupture of memisranes 19 (2.9) ERER] 1.05 {0.57-1.95)
Pratenm delivery 50(0.0) 58152 0.68 (0.45-1.03)
Ay above matermal gutcoms BE9{13.7] 152137 1.09{0.81-1.48]
Induced Labor 338 (5200 636 (55.2) 082 {0.66-1.51)
Maode of defivery
Vaginal 405 (62.3] 759 (6EA)
Cesarean 245 (377 350 (31.5) 0.76 (0,63 -0.98)
Infant outcomes n (%) n (%)
Low birth weight {--2500g) 50000} 61155 0.76 (0.51-1.14)
Very low birth weight (< 1500g]) 12 {18} 200.2) 024 (0005-1.20)
Small for gestational age [ <10™ percentiba) 31 (48) 46 (4.7 085 {0.55-1.46)
Apgar score at 5 min of life <8 10 (15} 14{1.3) 0.87{0.22-3.52)
Birth defect 15 (23} 18 (1.6 0.80 (0.38-1.67)
MICL adrmission B&(13.2) 103 (9.3) 0.78 {0.56-1.08]
Arry infant outcome 123 (18.5) 158 (143) 0.80(0.61-1.06)

Layton et al,, (2017) was a large cohort study with reported safety outcomes as follows in

Table 25.42

Table 25: Layton et al., (2017) study results, birth and newborn outcomes by
immunisation status

Birth outcomes by pertussis immunization status among delivering women in the US, 2010-2014.

Immunization timing Cases 4 Crude Adjusted
HR (95% C1) HR (95% C1)
Preeclampsia/Eclampsia MNone in pregnancy 40930 4.40 - - - -
Optimal 5248 4.24 096 (0.94, 0.99) 090 (0.87, 0.93)
Early 1096 4.38 1.00 (0,94, 1.06) 0.99 (0.93, 1.05)
RR (95% C1) RE (95% C1)
Premature rupture of membranes Mone in pregnancy 43,485 4.67 - - - -
Optimal 7524 6.08 1.30 (1.27,1.33) 1.08 (105, 1.11)
Early 1418 5.66 1.21 (115, 1.28) 1. (0.99, 1.10)
Choricamnionitis Mone in pregnancy 25,149 2,70 - - - -
Optimal 4529 3.66 1.35 (1.31, 1.40) 1.14 (1.10,1.18)
Early 984 393 1.45 (1.37. 1.55) 1.23 (L16, 1.31)
Cesarean section None in pregnancy 305,882 3288 - - - -
Optimal 378900 30.62 093 (0.92, 0.94) 093 (0.92, 0.94)_
Early 7889 31.51 096 (0,94, 0.98) 097 (0,95, 0.98)
Macental abruption None in pregnancy 7601 082 - - - -
Optimal 874 071 0.86 (081, 0.93) 082 (0.76, 0.89)
Early 197 079 0496 (084, 1.11) 093 (0.80, 1.07)
Post-partum hemorrhage None in pregnancy 21,120 227 - - = -
Optimal 3814 3.08 1.36 (1.31, 1.40) 1.21 (1.17, 1.26)
Early 829 in 1.46 (1.36, 1.56) 1.34 (1.25, 1.44)
Newborn outcomes by maternal immumnization status among linked mother-newbom pairs in the US, 2000-2014.
Immunization timing Cases % Crude Adjusted
HR (95% CI) HR (95% C1)
MNICU admission None in pregnancy 42,904 7.39 - - - -
Optimal 6996 7.25 0.98 (0,96, 1.01) 097 (0.95, 1.00)
Early 1458 8.93 1.22 (116, 1.29) 0.93 (0.88, 0.98)
Respiratory distress None in pregnancy 37.241 6.41 - - - -
Optimal 5739 594 0.93 (0.90, 0.95) 0.99 (0.96, 1.02)
Early 1125 689 1.08 (1.02, 1.14) 091 (0.86, 0.97)
Pulmonary hypertension None in pregnancy 1408 0.24 - - - -
Optimal 205 021 0.88 (0,76, 1.01) 0.85 (0.72, 1.00)
Early a0 0.31 1.26 (0,95, 1.68) 0,99 (0,74, 1.32)
MNeonatal jaundice None in pregnancy 90,215 15.54 - - - -
Optimal 14,603 15.13 097 (0.96, 0.99) 1.06 (1.04, 1.08)
Early 2562 15.70 1.01 (0,97, 1.05) 1.00 (0.97, 1.05)
Encephalopathy Mone in pregnancy ST (1R [1] - - - -
Optimal 135 014 1.41 (117, 1.70) 1.20 (0.97, 1.49)
Early 30 018 1.85 (1.28, 2.67) 1.36 (0.93, 1.99)
Seizures None in pregnancy 1607 028 - - - -
Optimal 261 0.27 0.98 (0.86, 1.12) 0.95 (0.82, 1.10)
Early 75 046 1.67 (1.32,2.10) 1.38 (1.08, 1.76)
Meonatal sepsis None in pregnancy 13,187 227 - - - -
Optimal 1774 1.84 0.81 (0.77,0.85) 0.83 (0.79, 0.88)
Early 304 241 1.07 (0,97, 1.18) 0.89 (0.81, 0.99)
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Thus chorioamnionitis appears to show up consistently in all datasets with relatively
higher occurrence in dTpa exposed groups compared to dTpa unexposed controls. The
related perinatal or natal outcomes are variable, uncertain due to low reporting or not
affected.

Datwani et al., (2015)4* was a retrospective review of Vaccine Adverse Event Report
System (VAERS) database to study any association of maternal vaccinations in pregnancy
and chorioamnionitis. VAERS is a spontaneous (passive) reporting system managed by
Centers for Disease Control and Prevention (CDC) and the Food and Drug Administration
(FDA). A total of 31 reports of chorioamnionitis were received out of 3389 pregnancy
reports in 24 years (1990 to 2014). These were evenly distributed amongst recipients of
2009 H1N1 inactivated flu vaccine, human papillomavirus vaccine that contains 4
serotypes (HPV4 vaccine), dTpa and seasonal trivalent flu vaccine. Chorioamnionitis was
identified in 3 reports of spontaneous abortion and 6 stillbirths, 6 reports of pre-term
birth (two of whom died) and 16 reports of term birth. Maternal outcomes included

2 reports of postpartum haemorrhage and one report of admission to the intensive care
unit. A formal data mining analysis to assess disproportionate reporting or calculate crude
reporting rates was not done.

Donegan et al., (2014)33 was a cohort study after a large pertussis outbreak in the UK,
followed by high uptake of dTpa in third trimester of pregnancy. Predefined safety
outcomes were as follows in Table 26 and did not indicate any untoward signal with the
use of maternal dTpa.

Table 26: Donegan et al (2014) study results, matched cohort analysis, overall risk
of predefined potential adverse events in vaccinated women and all women eligible
for vaccination versus historical unvaccinated controls

Vaccinated v historical unvaccinated caonfrols Al pligible women v unvaccinated conirols

Ho %) ovents Ho (%) ovenis
Matched Patentially Matched
Vaccinated unvaccinaled Incidence rale ratho vaccinaled women  unvaccinaled Incidence rate

Evani women (n=6185)  women (n=18 523) (95% Ci) (n=08735) woman (n=29 165) ratlo (95% CI)
Silibth 12 (019 42 (D23 0.85 [0.45 10 1.81) 2% (0.26} B1 (0.21) 1.27 (076 o 1.92)
Mearatal death {fwitkin 7 2 (0.03) B {0.03) 1.00 (0220 19 4.95) 20.03) & (0.02) 1,00 {0.20 10 4.95)
days)

Pre-eclampsia‘sclampsia 22 (0.35) 54 (0.29) 1.22 10.74 to 2.01) 34 10.34) 15946 (0.67) 0.52 (0,36 o0 0.79)
Placenta pragvia 2 [0.03) 15 (008 040 [3.09 10 1.75) 4 {0.04) 23 (Du0a)y 052 {08 e 1.51)
Intrautenne growth 126 (2.04) 311 {1.68) 1.20 (098 0 1.48) 217 (2:23) 563 (1.83) 1.15(0.98 o 1.40)
retandationdow birth
walghbweight <2500 g
Cassgragn sectian TEH (20002) 3748 (20023} 0,99 [0.93 1 1,08 TET9 (19.30) STOT (19.88) 0L87 (0,92 10 108
Premature labour (without 5 (0.08) 21 (011} 0.7 (27 1o 1.6%) 102100 16 (0050 1.68 {08510 4.13)
dalreary)

Posipartum hasmorhags 58 (0.95) 181 {0.28) 0.96 (07313 1.31) B3 (0.85) Ji2{om 0.BD {06310 1.01)

A more recent publication based on VAERS database was Moro et al., (2017)45 which
sought to assess major birth defects following vaccination during pregnancy (1990 to
2014). The reported results were as follows in Table 27 and demonstrate the issue of
underreporting in spontaneous safety datasets.
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Table 27: Moro et al (2017) study results

vl iew ALY o Ry Birr [edaes (M m Ry b WAFRS [0 ¢

Eraresier of pregrancy 5t bme of waccinahion (4 = 4

Trimgihii whas vecons adeinideied
Tiskid

Tevakerd; inascivated infiuansa vagoiog {ING £ g o

], FECUCED diphiherid Tx ] gl i

of vaccings already scegualely studied in pregnancy megisines or special studies were excluded (e, HPYY, varicella, MMA
arihrany

nclucks one each of 114, meashes, mumps, rubelia, ol typhold; V3, PPV, IV, MPY, IV3, 0T, HPVA, Hepd; MPYA, Todep; MMR, Td
and Hib-Hepl . Vancella

e and IV3, HINT insctivated

Risk management plan

The sponsor submitted European Union-Risk Management Plan (EU-RMP) version 4.0
(dated 15 May 2018; data lock point (DLP) 16 March 2017) and Australian specific Annex
(ASA) version 1.0 (dated 31 May 2018) in support of this application. Adacel has been in
the ARTG since 2005. The TGA has not evaluated a risk management plan (RMP) for this
product previously.

The proposed summary of safety concerns and their associated risk monitoring and
mitigation strategies for Australia are summarised in the Table 28.47

47 Routine risk minimisation activities may be limited to ensuring that suitable warnings are included in the

product information or by careful use of labelling and packaging.

Routine pharmacovigilance practices involve the following activities:

e All suspected adverse reactions that are reported to the personnel of the company are collected and
collated in an accessible manner;

e  Reporting to regulatory authorities;

¢  Continuous monitoring of the safety profiles of approved products including signal detection and
updating of labelling;

e  Submission of PSURs;

e Meeting other local regulatory agency requirements.
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Table 28: Summary of safety concerns

Summary of safety concerns Pharmacovigilance Risk Minimisation

Routine Additional Routine Additional

Convulsion . B
Important U _ i ~
identified — .
risks Extensive limb swelling G _ G ]
Hypersensitivity reactions G _ i j
Syncope i j a _
Important Facial (Bell’s) palsy i _ G ]
potential — -
risks Guillain-Barré syndrome G _ i ]
Brachial neuritis G ~ ]
Myelitis i i ; _

- Limited information on use " . .
Missing . . a u u -
. . in pregnant women during
information

first trimester of pregnancy

Limited information on use

. . u a* 8] _
in breastfeeding women
Duration of protection with i B i B
pertussis antigens
Immuno-compromised

, a - a -
patients
Patients with other relevant

e u - u -

co-morbidities
Sub-populations carrying i B _ B

known and relevant
polymorphisms

*Pregnancy registry

A pregnancy registry was established by the sponsor in 2005 at request of the US FDA.
Data from Australian patients is included in this registry. The TGA considers this to be
acceptable as an additional pharmacovigilance activity.

Routine pharmacovigilance measures are proposed for all safety concerns. This is also
considered acceptable by the TGA. There are no outstanding issues.

Risk-benefit analysis

Delegate’s considerations
Summary

e Antepartum maternal vaccination with dTpa in second or third trimester of pregnancy,
for prevention of pertussis in early infant period (0 to 3 months of age), is current
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policy and established clinical practice in Australia as well as numerous jurisdictions
around the world.

e Adacelis a5 (toxoid and subunit) component, reduced-content, formulation (dTpa)
currently approved for use as a booster from age 10 years where primary
immunisation in childhood has been completed in the past.

e The diverse amount of published data evaluated in this submission show that immune
responses (immunoglobulin G; IgG) to the dTpa vaccine antigens in pregnant women
are similar to the immune responses in non-pregnant women. High levels are found in
cord blood and efficiently transmitted across placenta.

e Passive immunity is conferred with the passage of maternal antibodies to pertussis
antigens to the fetus/infant which persist up to the time of start of 3 dose priming
series of DTPa at the age of 2, 3 or 4 months, providing beneficial protective effect in
this uncovered period.

e The response to the primary DTPa series in infants of mothers exposed to dTpa during
pregnancy is somewhat subdued compared to infants born to mothers who did not
received dTpa during pregnancy. The immune responses become comparable
following the fourth dose of DTPa at 12 months in infants born to dTpa exposed or
unexposed mothers.

e Serological correlates of protection for pertussis have not been established. Long
standing data, from a vaccine efficacy trial conducted in Sweden, were suggestive that
anti-FHA levels did not correlate with clinical protection; low (< 5 IgG enzyme-linked
immunosorbent assay (ELISA) units/mL) anti-PRN, high (= 5 ELISA units/mL) anti-PT,
and low anti-FIM levels correlated with efficacy of 46.1% (95%CI: 13.9%, 66.4%); low
anti-PRN combined with high anti-PT and high anti-FIM levels correlated with efficacy
of 72.2% (95%CI: 22.4%, 90.1%); and high anti-PRN levels combined with high
anti-PT and high anti-FIM levels correlated with an efficacy of 84.9% (95%CI: 65.0%,
93.5%).48 49

¢ The mean antibody titres to DTPa in infants of dTpa exposed mothers reported in the
datasets in this submission were high but only tended to be relatively lower than in
infants born to controls (dTpa unexposed mothers).

¢ However, the VE data from observational studies in this submission, does point to a
drop in VE in infants during the primary series of DTPa born to mothers who received
dTpa during pregnancy compared to controls. The protection conferred until 3 months
of age is unmistakable.

e Safety data are indicative of a small risk of chorioamnionitis in pregnant women
following vaccination with dTpa during pregnancy. This was not associated with
adverse maternal, perinatal or natal outcomes. The effect (chorioamnionitis) does not
seem to be specific to dTpa vaccines and was also noted with other vaccines used in
pregnancy such as inactivated influenza vaccines.

Delegate’s conclusions

e The use of Adacel in pregnancy is supported. However, this does not require update as
an addition to the therapeutic indication. The indication as currently approved is up to
date and specific to the use of a dTpa vaccine as booster formulation.

48 Gustafsson et al. (1995). Efficacy trial of acellular pertussis vaccine. Technical report trial 1. Stockholm,
Sweden: Swedish Institute for Infectious Disease Control; 31 August 1995.

49 Storsaeter et al. (1998). Levels of anti-pertussis antibodies related to protection after household exposure
to Bordetella pertussis. Vaccine. 1998;16: 1907-1916.
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The recommendation that Adacel may be used in pregnancy for prevention of
pertussis in infant should be placed in the dosage section following on from directions
for use as a booster and preceding the recommendation to use it in pregnancy
according to the national guidelines. A note here that routine DTPa, in children whose
mothers received dTpa in pregnancy, according to national guidelines is also
recommended.

The timing of administration of maternal dTpa in pregnancy is noted only under the
proposed text in Use in Pregnancy, where it refers to the availability of most data in
secondand third trimesters. This is considered acceptable.

e Change from Pregnancy Category B2;10 to B1;8 is supported. The proposed change to
Category A;11 is not supported as most data relate to the use of dTpa in second and
third trimester of pregnancy (data on use in first trimester is neither required nor
available) and there is the finding of a small risk of chorioamnionitis of uncertain
clinical significance.

e In addition, the use of dTpa vaccines in pregnancy and Category A classification is
more suitable for consideration as a policy matter, along the lines of unadjuvanted,
inactivated subunit influenza vaccines, by advisory bodies such as Australian
Technical Advisory Group on Immunisation (ATAGI) or the Advisory Committee on
Vaccines (ACV) with subsequent action by TGA if required.

¢ The updated recommendation for repeat (booster) vaccination (where a dTpa or
dTpa-IPV has previously been given) is supported by data. The recommended text,
originally submitted by the sponsor, has been noted above.

e The proposed text on interaction with the meningococcal vaccine Menactra is
consistent with the findings in the previously supplied study report of Study MTA21
and is also supported.

Summary of issues

The proposed addition to the currently approved indication and the change to Pregnancy
Category A are not supported.

Proposed action

The Delegate had no reason to say, at this time, that the application for Adacel should not
be approved for registration, incorporating the changes recommended by the Delegate
and any advice and comments from the ACV.

Request for ACV advice

The Advisory Committee on Vaccines (ACV) is requested to provide advice on the
following specific issues:

1. The Delegate supports the use of Adacel in pregnancy and recommends addition of
recommendation to the Dosage section and Use in Pregnancy sections. Advice is

requested from the ACV.

2. The Delegate supports change in Adacel Pregnancy Category from B2 to B1. Advice is
requested from the ACV.
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Advisory Committee Considerations5?

The ACV, taking into account the submitted evidence of efficacy and safety, considered the
vaccine Adacel, a dTpa combination vaccine formulated for adults and adolescents to have
an overall positive benefit-risk profile for the extended indication [as italicised, with an
addition recommended by the committee in bold].

Adacel may be administered during pregnancy for prevention of pertussis in young
infants via antibody transfer from the mother.

In making this recommendation the ACV:

e noted the range of published immunogenicity studies, VE studies and clinical safety
studies submitted in support of the application;

e considered the indication should be clarified to highlight that the protection for the
infant is via passive prevention;

e had no objection to the proposals to update the dosage information to include a repeat
(booster) vaccination after a previous dose of a dTpa containing vaccine, to boost
immunity to diphtheria, tetanus and pertussis at 5 to 10 year intervals

¢ had no objection to the proposal to update the PI on interaction with the
meningococcal A C W135 Y vaccine Menactra (also sponsored by the same sponsor).

Proposed Product Information/Consumer Medicine Information amendments

The committee recommended:

e references to the ‘Immunisation Handbook’ should be corrected to ‘current Australian
Immunisation Handbook’

e the PI should state that the adverse effects profile in pregnant women does not appear
different to the safety profile in non-pregnant women

e the PI should mention the large number of randomised clinical trials and observational
studies undertaken in pregnant women

e minor changes for clarity in the use in pregnancy section of the P], as italicised:

e ‘Pertussis antibody responses following vaccination with Adacel are robust in most
pregnant women, are amplified when measured in newborn cord blood, persist for 2
to 4 months in the infant, but appear to blunt (reduce) the infant’s antibody responses
to her or his own pertussis vaccinations later in infancy. There is no evidence to
suggest that this blunting is clinically relevant in protection against pertussis’.

e ‘Several analyses have shown Adacel and Adacel Polio to be > 90% effective when
given to women during pregnancy in preventing pertussis disease and hospitalisation
in their among infants younger than 3 months of age.’

e mention of chorioamnionitis, including the lack of association with adverse outcomes.

50 The Advisory Committee on Vaccine (ACV) provides independent medical and scientific advice to the
Minister for Health and the Therapeutic Goods Administration (TGA) on issues relating to the safety, quality
and efficacy of vaccines supplied in Australia including issues relating to pre-market assessment, post-market
monitoring and safe use in national immunisation programs.

The Committee is established under Regulation 39F of the Therapeutic Goods Regulations 1990 and the
members are appointed by the Minister for Health.

The ACV was established in January 2017, following consolidation of previous functions of the Advisory
Committee on the Safety of Vaccines (ACSOV) and the pre-market functions for vaccines of the Advisory
Committee on Prescription Medicines (ACPM).

Membership comprises professionals with expertise in specific scientific, medical or clinical fields, or
consumer health issues.
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The committee commented favourably on the context provided in the opening paragraph
after the post-marketing experience subheading in the adverse effects section.

Specific advice

The ACV advised the following in response to the Delegate’s specific questions on the
submission.

1. The use of Adacel in pregnancy and the addition of recommendations to the
Dosage section and Use in pregnancy section (Indications section)

The ACV advised that it is appropriate to include in the indication section of the PI the use
of the vaccine during pregnancy for prevention of pertussis in young infants.

The currently approved indication refers to ‘active immunisation’. The intent of
vaccination during pregnancy is not to improve the mother’s resistance to pertussis.
Protection of the infant is via passive prevention in the first few months of life.

The ACV advised that it would be useful to add ‘via antibody transfer from the mother’ at
the end of the indication, for clarity and to support appropriate statements in the CMI.
Mention of antibody transfer in the CMI should assist in education of a pregnant woman of
the need for re-vaccination during a subsequent pregnancy and that the protection of the
infant is not via protection of the infant’s environment (that is, vaccine protection of the
persons surrounding the infant). The term ‘passive prevention’ is technically correct but
less informative than ‘antibody transfer from the mother’ for patients.

2. The appropriate category under the Australian categorisation system for
prescribing medicines in pregnancy

The committee noted that the sponsor sought to change the use in pregnancy
categorisation from Category B2;10 to A;11 while the Delegate’s position was to change
from B2 to B1 category.8

The ACV advised that Category A is more appropriate than Category B1, based on evidence
of safety and benefit risk profile. Data show that the vaccine has been administered to ‘a
large number’ (as per Category A) and not ‘a limited number’ (as per Category B1 and B2)
of pregnant women without evidence of harm.

The ACV noted that safety data suggested a small risk of chorioamnionitis in pregnant
women following vaccination with dTpa during pregnancy. This was not associated with
adverse maternal, perinatal or natal outcomes. The observations on chorioamnionitis,
including the lack of association with adverse outcomes, should be mentioned in the PI.

Other advice

The ACV recommended that consideration should be given to emerging literature on
closely spaced repeat vaccination in women vaccinated in consecutive pregnancies;
possible risks include increase in injection site reactions.

At this time there is a disconnection between the presented data on revaccination
responses after 5 to 10 years in non-pregnant adults and real-world use where pregnancy
is the usual basis for revaccination. Women recommended to receive the vaccine during
each pregnancy will often receive several closely spaced doses of dTpa.

Outcome

Based on a review of quality, safety and efficacy, TGA approved the following extension of
indications for Adacel containing pertussis vaccine-acellular combined with diphtheria
and tetanus toxoids (adsorbed) 0.5mL suspension for injection vial and pre-filled needle-
free syringe:
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Adacel may be administered during pregnancy for prevention of pertussis in young
infants via transplacental antibody transfer from the pregnant woman to the fetus.

The full indications at this time were thus:

Adacel is indicated for active immunisation against tetanus, diphtheria and pertussis
in persons aged 10 years and over as a booster following primary immunisation.

Adacel may be administered during pregnancy for prevention of pertussis in young
infants via transplacental antibody transfer from the pregnant woman to the fetus.

In addition, the Australian Pregnancy Category for Adacel was changed to Category A.!1

Specific conditions of registration applying to these goods

e The Adacel EU-RMP (version 4.0, dated 15 May 2018; DLP 16 March 2017)), with ASA
(version 1.0, dated 31 May 2018), included with submission PM-2018-01989-1-2, and
any subsequent revisions, as agreed with the TGA will be implemented in Australia.

An obligatory component of risk management plans is routine pharmacovigilance.
Routine pharmacovigilance includes the submission of periodic safety update reports
(PSURs).

Unless agreed separately between the supplier who is the recipient of the approval
and the TGA, the first report must be submitted to TGA no later than 15 calendar
months after the date of this approval letter. The subsequent reports must be
submitted no less frequently than annually from the date of the first submitted report
until the period covered by such reports is not less than three years from the date of
this approval letter. The annual submission may be made up of two PSURs each
covering six months. If the sponsor wishes, the six monthly reports may be submitted
separately as they become available.

e For all injectable products the Product Information must be included with the product
as a package insert.

Attachment 1. Product Information

The PI for Adacel approved with the submission which is described in this AusPAR is at
Attachment 1. For the most recent PI, please refer to the TGA website at
<https://www.tga.gov.au/product-information-pi>.
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