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1. LIST OF ABBREVIATIONS

AAAAI American Academy of Allergy, Asthma and Immunology

AE Adverse Event

DAP Data Analysis Plan

GA Gestational Age

GSK GlaxoSmithKline

LMP Last Menstrual Period

MAH Marketing Authorisation Holder

MCM Major Congenital Malformation

OTIS Organization of Teratology Information Services

PTB Preterm Birth

SAE Serious Adverse Event

SGA Small for Gestational Age

US United States

VAMPSS Vaccines and Medications in Pregnancy Surveillance 

System
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2. RESPONSIBLE PARTIES

Sponsor

The Marketing Authorisation Holder (MAH) will serve as the sponsor of this study. It is 

the responsibility of the MAH to ensure proper monitoring of the study and compliance 

with all applicable regulatory guidelines and laws.

Primary contact:

Global Regulatory Affairs Lead

Respiratory Therapeutic Group

Global Regulatory Affairs

GlaxoSmithKline Research & Development Ltd.

Study Coordination

The MAH has contracted with the  Research Center for the

MotherToBaby/Organization of Teratology Information Specialists (OTIS) to provide 

scientific leadership and to conduct the study.  The OTIS Research Centre is the cohort 

arm of the Vaccines and Medications in Pregnancy Surveillance System (VAMPSS) in 

collaboration with the American Academy of Allergy, Asthma and Immunology 

(AAAAI).  The OTIS Research Centre will conduct the study with review and input from 

the MAH.

The OTIS Research Centre will receive referrals from the North American OTIS network 

of teratogen information counselling services. The North American OTIS network is a 

network of university and health department based telephone information centers serving

pregnant women and health care providers throughout the US and Canada. The OTIS 

network receives voluntary reports of pregnancy and exposures from women and health 

care providers.
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The American Academy of Allergy, Asthma and Immunology (AAAAI) will assit the 

OTIS Research Centre in raising awareness of the study among healthcare providers who 

treat women with more severe asthma.

Principal Investigator:

 PhD, MPH

 

Phone: 

Email:
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SPONSOR INFORMATION PAGE

WWEpi Project Identifier: PRJ2465

Sponsor Legal Registered Address:

GlaxoSmithKline Research & Development Limited

980 Great West Road

Brentford

Middlesex, TW8 9GS

UK

Sponsor Contact Address

GlaxoSmithKline Research & Development Limited

Iron Bridge Road 

Stockley Park West, Uxbridge, Middlesex, UB11 1BU, UK

Telephone:  

GlaxoSmithKline Research & Development Limited

Five Moore Drive 

P.O. 13398

Research Triangle Park, NC 27709-3398, USA

Telephone: 

In some countries, the clinical trial sponsor may be the local GlaxoSmithKline affiliate 

company (or designee). Where applicable, the details of the Sponsor and contact person 

will be provided to the relevant regulatory authority as part of the clinical trial 

submission.

Sponsor Medical Monitor Contact Information:  

Refer to Safety Management Plan for details

Sponsor Serious Adverse Events (SAE) Contact Information:  

Case Management Group,

GCSP –Stockley Park, UK
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Email: 

Fax: 

Regulatory Agency Identifying Number(s): Not applicable
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INVESTIGATOR PROTOCOL AGREEMENT PAGE

 I confirm agreement to conduct the study in compliance with the protocol.

 I acknowledge that I am responsible for overall study conduct. I agree to 

personally conduct or supervise the described clinical study.

 I agree to ensure that all associates, colleagues and employees assisting in the 

conduct of the study are informed about their obligations. Mechanisms are in 

place to ensure that site staff receives the appropriate information throughout the 

study.

Investigator 

Name:_________________________________

Investigator Signature Date
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STUDY ADVISORY COMMITTEE

The  has an 

independent scientific committee that consists of representation from the United States 

(US) Centers for Disease Control and Prevention Center for Birth Defects and 

Developmental Disabilities, the Eunice Kennedy Shriver National Institute of Child 

Health and Development, a biostatistician, a consumer representative, and disease-

specific specialty representatives.  This standing committee meets annually and reviews 

all interim data, interim and final study reports as well as manuscripts that are produced 

from the study results.  The committee comments on the study progress and poses 

questions that arise which are addressed by the investigators.
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3. ABSTRACT

Title

The Mepolizumab Pregnancy Exposure Study: a VAMPSS post marketing surveillance 

study of Mepolizumab safety in pregnancy

Rationale and Background

Asthma in women of child bearing age and pregnant women is common.  Although the

majority of patients with asthma can be effectively treated with available controller 

medications, a subset of patients do not adequately respond to current standard therapy.  

Mepolizumab (NUCALA) is an interleukin-5 antagonist monoclonal antibody (IgG1 

kappa) indicated for add-on maintenance treatment of patients with severe asthma aged 

12 years and older, and with an eosinophilic phenotype, and is given as 100 mg by 

subcutaneous injection every four weeks. Package labelling in the US and Canada 

comments that the paucity of data concerning pregnancies is insufficient to inform on 

drug-associated risks to the fetus or mother.  Nonetheless, mepolizmab will be knowigly 

utilized by pregnant women when they and their doctor believe the risk benefit favors its

use.  Also,given the the long half-life, inadvertent exposure in pregnancy is likely, even 

upon immediate cessation of treatment once pregnancy is suspected or confirmed. We 

therefore propose a pregnancy exposure cohort study to assess the safety of mepoluzimab 

in pregnancy. Information regarding the safety of mepolizumab in human pregnancy is 

essential from a public health perspective to help inform clinical practice.

Research Objectives and Study Design

The objectives of the study are to assess the risk or safety of mepolizumab exposure in 

pregnancy with respect to major birth defects, spontaneous abortion, stillbirth, preterm 

delivery, and small for gestational age (SGA) infants.  This is a prospective, 

observational, exposure cohort study of pregnancy outcomes in women exposed to 

mepolizumab during pregnancy compared to pregnancy outcomes in women with a 

diagnosis of asthma who have not used mepolizumab during pregnancy but have used 
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other anti-asthmatic medications (treated disease comparison group), and pregnancy

outcomes in women not diagnosed with asthma (non-disease comparison group).  

Population

The study population consists of three cohorts: 1) a mepolizumab-exposed cohort with 

exposure to at least one dose of the drug from 8 weeks prior to the first day of the last 

menstrual period (LMP) to the end of pregnancy; 2) a disease cohort with treated asthma 

who have not been exposed to mepolizumab within 8 weeks prior to the first day of the 

LMP or throughout pregnancy; 3) a non-asthmatic cohort who have no current diagnosis 

of asthma and have not been exposed to any known human teratogen but may have 

potentially been exposed to non-teratogenic agents.

Variables

Exposure will be defined as mepolizumab treatment by maternal report and verified by 

medical record review.  Outcome variables include major birth defects, spontaneous 

abortion, stillbirth, preterm delivery, and SGA. These will be obtained by maternal report 

and verified by medical record review.  Potential confounders or covariates to be 

collected include age, race/ethnicity, socioeconomic status, pregnancy and health history, 

lifestyle factors, comorbidities, medication, vaccine and vitamin/mineral exposures, 

prenatal tests, and measures of disease severity and symptom control.

Data Sources

Information will be obtained through standard maternal interviews conducted in each 

trimester and postpartum subsequent to study enrollment, and from medical records 

obtained from obstetric, hospital, pediatric and specialty providers.

Study Size and Timing

The target sample size for the study is 200 women in the mepolizumab-exposed cohort; 

300 women in the treated disease cohort; and 300 women in the non-asthmatic cohort.

Upon initiation of recruitment, the study is expected to continue for 6.5 years.
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Data Analysis

Demographic and baseline characteristics will be compared between the cohorts. The 

primary analysis will be a comparison of the prevalence rate of major structural defects in 

live born infants between the mepolizumab-exposed cohort and the treated  disease 

cohort.  Where numbers permit, multivariable analyses will be conducted to determine 

the relationship of mepolizumab with the following primary outcomes: major birth 

defects, and secondary outcomes; SGA,  preterm delivery, spontaneous abortion and 

stillbirth as numbers permit.
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4. AMENDMENTS AND UPDATES

There are no amendments or updates.

5. MILESTONES

Milestone Planned date

Start of data collection 2016

End of data collection 2023

Interim Report 1 2017

Interim Report 2 2018

Interim Report 3 2019

Interim Report 4 2020

Interim Report 5 2021

Interim Report 6 2022

Registration in the EU PAS register Jun-2016 – after Final Protocol is Approved

Final report of study results 2024

6. RATIONALE AND BACKGROUND

6.1. Background

Asthma is a common, life-long inflammatory disease of the airways that affects children 

and adults of all ages. It is one of the most common long-term diseases worldwide, and 

can be life-threatening. The prevalence of asthma in adults in the United States is 

estimated at 7% [National Health Interview Survey, 2001-2003]. Prevalence is higher in 

females than males and has considerably increased in recent years [National Health

Interview Survey, 2001-2003]. Symptoms come and go and include shortness of breath, 

wheezing, chest tightness and cough. The cause of asthma is unknown; however, a family 

history of asthma, eczema or allergy makes it more likely that an individual will develop 

asthma.

Although the majority of patients with asthma can be effectively treated with available 

controller medications, a subset of patients do not adequately respond to current standard 
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therapy.  This subset of severe asthma is a heterogenous disease that affects 

approximately 5-10% of asthmatic patients but is responsible for a disproportionate 

percentage of the health care costs associated with asthma [Moore, 2007; Godard, 2002; 

Antonicelli, 2004].  About two-thirds of severe asthma patients are reported to have 

severe eosinophilic asthma in which their symptoms are associated with too many 

eosinophils (a type of white blood cells) in the blood and in phlegm in the airways.

Mepolizumab is an interleukin-5 antagonist monoclonal antibody (IgG1 kappa) indicated 

for add-on maintenance treatment of patients with severe asthma aged 12 years and older, 

and with an eosinophilic phenotype.  It is administered as a 100mg subcutaneous 

injection given every 4 weeks.  In randomized controlled trials mepolizumab has 

demonstrated about a 50% reduction in  asthma exacerbations during the treatment period

[Haldar, 2009].  

The prevalence of asthma and severe asthma in women of child bearing age, coupled 

with the chronic nature of treatment and the preset periodicity with which mepolizumab 

is given, makes inadvertent exposure in pregnancy likely. The fact that it is given by 

injection makes the ascertainment of exposed pregnancies early in gestation and 

documentation of gestational timing of exposure more feasible than in circumstances 

where a drug is taken only as needed and not administered by a health care provider.  We 

therefore propose a pregnancy exposure cohort study to assess the safety of mepoluzimab 

in pregnancy. 

6.2. Rationale

Information regarding the safety of mepolizumab in human pregnancy is essential from a 

public health perspective as inadvertent pregnancy exposure to mepolizumab may take 

place, and safety information for women who may need this medication is necessary to 

inform clinical practice.
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7. RESEARCH QUESTION AND OBJECTIVE(S)

The purpose of the Mepolizumab Pregnancy Exposure Study is to monitor planned 

and unplanned pregnancies exposed to mepolizumab and to evaluate the possible

teratogenic effect of this medication relative to the primary pregnancy outcome of 

major birth defects and the secondary pregnancy outcomes of preterm delivery, SGA

infants and spontaneous abortion or stillbirth. 

8. RESEARCH METHODS

8.1. Study Design

This is a prospective, observational, exposure cohort study of pregnancy outcomes in 

women exposed to mepolizumab during pregnancy compared to pregnancy outcomes

in women with a diagnosis of asthma who have not used mepolizumab but have used 

other asthma medications during pregnancy (treated disease comparison group), and 

pregnancy outcomes in women not diagnosed with asthma who have not been exposed 

to any known teratogens but have potentially been exposed to non-teratogenic agents 

(see list of known teratogens in ANNEX 2); (non-disease comparison group).  The 

study is conducted by the Organization of Teratology Information Specialists (OTIS) 

Research Center located at the    The registry relies 

on voluntary reporting of pregnancy and exposures by women and health care 

providers who contact the North American OTIS network of teratogen information 

counselling services.

The study design is appropriate for the study objectives in that mothers are enrolled 

before the known outcome of the pregnancy, direct measures of relative and absolute 

risk can be computed, and a range of adverse pregnancy outcomes can be evaluated.

The study design includes the identification of women with mepolizumab exposure in 

pregnancy, and two appropriate comparison groups. The treated disease group assists 

with evaluation of the contribution of the underlying maternal disease to adverse 
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pregnancy outcome, and also provides an appropriate comparison group for the 

mepolizumab-exposed cohort. This is essential, in that maternal asthma itself has been 

associated with a wide variety of adverse pregnancy outcomes [Rejnö, 2014; Namazy, 

2013; Murphy, 2013]. The non-asthmatic comparison group allows for comparison of 

asthmatic to non-asthmatic women, and if the distribution of underlying disease 

severity is similar in both the mepolizumab and the treated disease group as possible 

within the current clinical environment,, this could further illuminate the potential 

contribution of the disease (and disease-severity) to outcomes. 

Women who agree to enroll will be consented orally over the telephone, and will then 

complete the initial telephone interview. Depending on the gestational timing of 

enrollment, a number of subsequent telephone interviews will be conducted during 

pregnancy and after birth. Medical records for both the women and infant will be 

obtained and abstracted for information to validate exposures and outcomes.  Enrolled 

women will be followed until the completion of pregnancy and infants followed up to 

one year after birth to determine the outcome of pregnancy with respect to primary and 

secondary study outcomes (refer to Table 5, Section 8.6.3 for more information on the 

timing of study events)

8.2. Study Population and Setting

The study population consists of three cohorts of pregnant women (See Section 8.5 for 

sample size).

Participants will be recruited into the three cohorts on the basis of the following 

inclusion/exclusion criteria:
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Cohort 1:  Mepolizumab Exposed 

Inclusion Criteria 

 

 Eligible subjects will be currently pregnant women diagnosed with asthma 

who contact the OTIS Research Center and who have been exposed to 

mepolizumab for any number of days, at any dose, and at anytime from 8 

weeks before the first day of the LMP up to and including the end of 

pregnancy.  

 Eligible subjects will be currently pregnant women who agree to the 

conditions and requirements of the study including the interview schedule 

and release of medical records. 

Exclusion Criteria 

 Women will not be eligible for Cohort 1 if they first contact the OTIS 

Research Center after prenatal diagnosis of a major birth defect, 

although data will be collected on these retrospective reports and 

descriptive information will be included in annual and final study 

reports.  

 Women will not be eligible for Cohort 1 if they have enrolled in the 

study with a previous pregnancy. 

 

Cohort 2: Treated Disease Comparison 

 

Inclusion Criteria 

 

● Eligible subjects will be currently pregnant women diagnosed with asthma 

and who are exposed to asthma medications for any number of days, at 

any dose, and at anytime from the first day of the LMP up to the date of 

enrolment, who contact the OTIS Research Center but who were not 

exposed to mepolizumab during pregnancy or within 8 weeks prior to the 

first day of the LMP.  
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● Eligible subjects will be currently pregnant women who agree to the

conditions and requirements of the study including the interview schedule 

and release of medical records. 

Exclusion Criteria

 Women who have received treatment with mepolizumab but who are not 

eligble for Cohort 1 will not be eligble for Cohort 2.

 Women will not be eligible for Cohort 2 if they first come in contact with the 

OTIS Research Center after prenatal diagnosis of a major birth defect.

 Women will not be eligible for Cohort 2 who have enrolled in the study with 

a previous pregnancy.

Cohort 3:  Non-Asthmatic Comparison

Inclusion Criteria

● Eligible subjects will be currently pregnant women who contact the OTIS 

Research Center who were not exposed to any known teratogenic agents

as determined by the OTIS Research Center (list in ANNEX 2) for any

number of days, at any dose, from the first day of the LMP up to and 

including the end of pregnancy, and who do not have a current self-

reported diagnosis of asthma. Eligible women may potentially have been 

exposed to non-teratogenic agents during this time period.

● Eligible subjects will be currently pregnant women who agree to the

conditions and requirements of the study including the interview schedule 

and release of medical records.

Exclusion Criteria

 Women who have been exposed to any known teratogenic agents as 

determined by the OTIS Research Center (list in ANNEX 2) for any number 

of days, at any dose, from the first day of the LMP up to and including the 

end of pregnancy will not be eligible for Cohort 3.
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 Women will not be eligible for Cohort 3 if they have a current self-reported 

diagnosis of asthma. 

 Women will not be eligible for Cohort 3 if they come in contact with the 

OTIS Research Center after prenatal diagnosis of a major birth defect.

 Women will not be eligible for Cohort 3 if they have enrolled in the study

with a previous pregnancy.

Other exclusions:

 Any pregnancy reported retrospectively, after the outcome is known, will 

not be eligible for enrollment but those that are reported, including those 

with adverse outcomes, will be referred to the Sponsor as indicated in 

Section 10.

The cohort study will be conducted by investigators at the  

Research Center for the MotherToBaby/Organization of Teratology Information 

Specialists (OTIS) as the cohort arm of the Vaccines and Medications in Pregnancy 

Surveillance System (VAMPSS) in collaboration with the American Academy of 

Allergy, Asthma and Immunology (AAAAI).  The OTIS organization is a network of 

university and health department based telephone information centers serving pregnant 

women and health care providers throughout the U.S. and Canada [Leen-Mitchell, 2000]. 

These services receive spontaneous telephone inquiries from women who are pregnant or

considering pregnancy as well as from health care providers about the safety or risk 

associated with environmental exposures in pregnancy, including medications. Trained 

Teratogen Information Specialists at each site provide appropriate risk assessment and 

referral for all patient and health care provider callers free of charge. These services also 

provide a basis for collaborative research such as this study. Thus, individual Teratogen

Information Services located throughout the U.S. and Canada will serve as a primary 

source of referrals not only for mepolizumab-exposed pregnancies but also for similarly-

ascertained pregnant women with a diagnosis of asthma but not treated with 
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mepolizumab, and similarly-ascertained pregnant women not diagnosed with asthma who 

have not used mepolizumab nor any known human teratogen.

Other methods of raising awareness about the study are meeting exhibits at professional 

practice meetings nationally, regionally and locally, direct mail to health care providers, 

media, social media, and website. Because treatement with mepolizumb will require 

expertise in treating severe asthma for administration, these health care providers will be 

a particular focus of awareness activities. With the assistance of the American Academy 

of Allergy, Asthma and Immunology, providers who treat women with more severe 

asthma will be a priority target for awareness. 

Women who are interested in hearing more about the study will be referred to or will 

self-refer themselves to the OTIS Research Center for more information.  Referrals may 

be by the woman’s HCP or by the OTIS service that the woman contacts directly.  Those 

women who are interested and meet the study criteria as described in Section 8.2 will be 

invited to enroll.  Women who agree to enroll will complete the oral consent process over 

the telephone, and will then complete the initial telephone interview. Depending on the 

gestational timing of enrollment, subsequent telephone interviews will be conducted

according to the Schedule shown in Table 5 Section 8.6.3.  Follow up interviews will be 

conducted by telephone, and medical records for both the women and infant will be 

obtained and abstracted for information to validate exposures and outcomes.

The study population by definition consists of volunteers; however, they are expected to 

represent a wide variety of maternal age, race/ethnic background, and health status 

[Chambers, 2013; Chambers, 2010; Bakhireva, 2008; Chambers, 1996]. The participants 

will reside anywhere in the US or Canada.  By definition, the study paricipants are all 

female, as this is a pregnancy study. The age of participants is expected to be between 18 

and 45; however, women under the age of 18 may enroll with parent/guardian consent, 

and women over the age of 45 may also enroll.

Upon initiation of recruitment, the study is expected to continue recruitment for five

years. Infant follow-up will continue for one year after the last live birth following 

recruitment of the last subject.   
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Table 1 Recruitment Timetable

Year 1 Year 2 Year 3 Year 4 Year 5

Cohort 1

Mepolizumab exposed 

group

20 40 55 55 30

Cohort 2

Asthmatic comparison 

group

30 60 83 83 44

Cohort 3

Non-asthmatic comparison 

group

30 60 83 83 44

8.3. Variables

8.3.1. Exposure definitions

Mepolizumab-exposed cohort: Exposure is defined as any dose of mepolizumab for any 

length of time from 8 weeks prior to the first day of the LMP through the end of 

pregnancy, as reported by the mother and validated through medical record review.  The 

8 week cut-off prior to LMP is based upon the terminal half life of mepolizumab of 

approximately 20 days (clearance of mepolizumab is based on five half-lives).  

Exposure is defined as yes/no in the first trimester of pregnancy for major birth defects as 

the primary outcome.  For this study, first trimester exposure is defined as any dose 

between eight weeks prior to 1st day of LMPand 13 weeks after 1st day of LMP. 

However, exposure to mepolizumab in the second (>13 weeks through 26 weeks after 1st

day of LMP) and third trimester (>26 weeks after 1st day of LMP) will be considered for 

those selected major birth defects that are potentially biologically plausibly related to 

later pregnancy exposures, e.g., craniosynostosis.   For spontaneous abortion, the 

exposure is defined as yes/no in the first 20 weeks’ of gestation, and for the other 

secondary outcomes, exposure is defined as yes/no anytime in pregnancy.
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GA is determined by an algorithm using best available information. If the first day of 

LMP and cycle length is known, and ultrasound measures of dating are not discrepant 

according to standard conventions depending on the timing of the ultrasound, the 

menstrual period dating will be used to calculate GA. If the menstrual period dating is 

uncertain or unknown, and an ultrasound is available, the earliest (and therefore more 

precise) available ultrasound dating will be used. In the event of absence of any 

information on dating, the delivery record best estimate of GA will be used. 

In exploratory analyses, duration of mepolizumab use in pregnancy, specific gestational 

timing, and dose of mepolizumab will be explored. In the asthmatic comparison group, 

duration of other asthma medications duratio use in pregnancy, specific gestational 

timing, and doses  will be explored.

8.3.2. Outcome definitions

Major Birth Defects:  a major structural defect is defined and classified using the CDC 

coding manual 

(http://www.cdc.gov/ncbddd/birthdefects/documents/MACDPcode0807.pdf), reported by 

the mother and validated through the medical record.  The CDC coding manual is utilized 

to classify defects reported through the ongoing population-based Metropolitan Atlanta 

Congenital Defects Program (MACDP) and is based on agreed-upon criteria by CDC 

investigators for major structural defects regardless of etiology.  Infant medical records 

are abstracted and reviewed by the study research team leaders. Final validation of the 

classification of all major birth defects reported in the study will be conducted by a

VAMPSS Investigator with expertise in the diagnosis of birth defects.

Preterm Delivery:  preterm delivery is defined as a spontaneous or induced delivery at 

<37 gestational weeks, reported by the mother and validated through the medical record.  

Please refer to Section 8.3.1 for further description of the method for defining GAand 

therefore preterm birth.

Small for Gestational Age (SGA) Infants: Live born infants who are ≤10th centile on birth 

weight for infant sex and GA will be considered SGA.  The US Centers for Disease 
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Control and Prevention (NCHS) growth charts will be used for full term infants, and the 

Britton growth charts will be used for preterm infants [Britton, 1993]. The outcome of 

birthweight is reported by the mother and validated through the medical record.

Spontanous Abortion: Spontanous abortion is defined as spontaneous pregnancy loss 

prior to 20 weeks’ gestation. In this study, since women enrol after recognition of 

pregnancy, spontaneous abortions are only identified after enrollment in clinically 

recognized pregnancies.  This outcome is reported by the mother and validated through 

the medical record.  

Stillbith: Stillbirth is defined as a fetal death that occurs >20 weeks’ gestation. This 

outcome is reported by the mother and validated through the medical record.

8.3.3. Confounders and effect modifiers (Abstraction forms in Annex 2)

The potential confounders/effect modifiers listed below will be considered in 

multivariable analyses, as well as others that are relevant to each of the study outcomes:

 Maternal and paternal age

 Previous pregnancy history: gravidity and parity, previous spontaneous abortions and 

elective terminations

 Maternal and paternal race/ethnicity, education, occupation, socioeconomic status

 Pre-pregnancy body mass index

 Previous preterm delivery

 Previous child with a birth defects

 Maternal conditions: e.g., depression, diabetes (see abstraction forms in ANNEX 2)

 Maternal exposures:  gestational timing and dose of all over-the-counter and 

prescription medications, including all asthma medications used during pregnancy; 

vitamin and mineral supplements, herbal products; illnesses; fever; vaccinations

 Prenatal testing: ultrasound and other prenatal tests; timing in gestation and results

 Pregnancy complications: e.g., pregnancy induced hypertension, gestational diabetes

 Maternal lifestyle habits:  cigarette smoking, alcohol consumption and illicit drug use



2016N282524_00 CONFIDENTIAL WWEpi Project number:PRJ2465
eTrack: 200870

29

 Asthma related covariates:  Asthma Control Test at each maternal interview, years 

since diagnosis of asthma, hospitalizations or unscheduled asthma visits for asthma 

exacerbations throughout pregnancy, use of systemic steroids for asthma 

exacerbations, and classification of asthma severity at enrollment based on women 

self-reported prescription classified by GINA (2016) guidelines. 

Methods for identifying and controlling for these confounders and/or effect modifiers are 

described in Section 8.7.1. The Data Analysis Plan (DAP) will provide greater detail on 

the definitions of, the indentification of and the controlling for confounders and/or effect 

modifiers.

8.4. Data sources

Maternal Interviews: In all three study groups, data are collected by semi-structured 

maternal telephone interview on two to four occasions during and shortly after 

completion of pregnancy.  The interviews include data on exposure timing, dose, and 

duration for all medications, including mepolizumab, taken anytime in pregnancy as well 

as data on a wide variety of confounders (See Section 8.3.3).

For women exposed to mepolizumab or other asthma medications, information on 

disease severity/symptom control from the Asthma Control Test is obtained directly from 

the mother at each maternal telephone interview.  In addition, information on asthma-

related hospitalizations and physician visits is collected at the enrollment interview and 

each of the subsequent maternal interviews.  At the conclusion of pregnancy, regardless 

of the outcome, participants are interviewed about the outcome including presence or 

absence of birth defects, pregnancy and infant complications and infant size.  At this time 

point the Asthma Symptom Control test questions are asked again to reflect the last four 

weeks of pregnancy.  In addition, asthma treatment regimen at enrollment according to 

GINA guidelines will be used to classify disease severity. 

Medical Records:  Mothers are asked to release medical records to the study investigators 

from their obstetrician or other obstetric provider, specialty care provider such as 

allergist/pulmonologist, hospital of delivery, pediatrician, and any other health care 

provider involved in the pregnancy.  These records are abstracted and used to validate 
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pregnancy outcomes and when necessary to provide details regarding timing or dose of 

mepolizumab and other asthma medications in the absence of clear information from 

maternal report. Self-reported prescriptions used for GINA classification will be 

validated with medical record information where available. Pre-defined definitions for 

each of the study outcomes are used for classification.

Validation of classification of major birth defects, the primary outcome, is conducted 

periodically and before each annual and final study reports by VAMPSS Investigators, , 

who have the relevant expertise to review the outcomes.  

Table 2 Variables collected per cohort

Variable Cohort 1
Mepolizumab-
exposed

Cohort 2
Asthmatic 
comparison

Cohort 3
Non-Asthmatic 
comparison

Maternal Interviews
Exposure timing1

  
Dose1

  
Duration of 
medications1

  

Confounders/effect 
modifiers

  

Disease severity 
(ACT & asthma 
treatment regimen)

  X

Asthma related 
hospitalizations and 
physician visits

  X

Pregnancy outcome   
Birth defects   
Pregnancy 
complications

  

Infant 
complications

  

Infant size   
Medical Record Abstraction2

Pregnancy 
validation

  

Pregnancy outcome 
validation

  

Exposure timing 
validation1

  

Dose validation1
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Variable Cohort 1
Mepolizumab-
exposed

Cohort 2
Asthmatic 
comparison

Cohort 3
Non-Asthmatic 
comparison

Self-reported 
prescription 
validation1

  

Major birth 
defects3

  

1For cohort 1& 2 primarily asthma medication will be assessed.
2 Information will be dependent on the completeness of the medical record
3Performed periodically and before each annual and final study reports

8.5. Study size

The proposed sample sizes in each of the three study groups are as follows:

 200 women exposed to mepolizumab at any time 8 weeks prior to 1st day of lLMPand 

throughout pregnancy

 300 women with asthma, unexposed to mepolizumab, aiming to represent the full 

spectrum of asthma severity with emphasis on severe patients

 300 non-asthmatic controls

Table 3 Risk and safety estimates for mepolizumab-exposed pregnancies 
relative to the primary comparison group for selected outcomes 
available from the cohort arm (OTIS) after 4 years of enrollment and 
collection of outcomes at birth; all estimates use an α-level of 0.05.*

Outcome No. Exposed

N = 200

No. 

Unexposed 

Asthmatic

N = 300

Risk** Safety***

All major birth defects 180 270 3.0 2.8

Preterm birth 180 270 2.2 2.0

SGA infant 180 270 1.9 1.8
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*Sample size for all outcomes shown in the table based on 90% of enrolled pregnancies ending in live birth 

with completed outcome; sample size for all birth defects based on prevalence of 3% in the asthmatic 

comparison group; sample size for preterm birth based on prevalence of 7% in the asthmatic comparison 

group [Bakhireva, 2008]; sample size for SGA infants  based on prevalence of 10% in the asthmatic 

comparison group.  Power calculations performed in OpenEpi software.

** Minimum RR detectable with 80% power.

***Upper 95 % confidence bound for RR=1.

The sample size is considered plausible based on the experience of the OTIS research 

group with previous studies of asthma in pregnancy, but plausibility for the current study 

is unknown. Although it is unknown to what extent mepolizumab will be used by 

pregnant women, experience with recruitment in the omalizumab (Xolair) registry 

provides some support for the proposed sample size.  In six years of recruitment, the 

EXPECT (omalizumab) registry recruited 191 exposed pregnancies [Namazy, 2015].

It is expected, based on experience with the EXPECT registry for omalizumab that 

virtually all mepolizumab-exposed participants will have exposure sometime in the first 

trimester and will typically enroll in the study upon recognition of pregnancy making the 

entire cohort analysable for the primary outcome and all secondary outcomes.  It is 

possible that some participants in all three cohorts will enroll after 20 weeks’ gestation 

and therefore will not be included in the analysis of spontaneous abortion.  

8.6. Data management

Maternal interviews are conducted at enrolment and in each trimester thereafter, 

depending on the GA at which the mother enrolls. An additional outcome interview 

is conducted by telephone after the end of pregnancy, typically this occurs within 6 

weeks but could be up to one year after .   These interviews are conducted by 

telephone and typically take between 30 minutes and 1 hour to complete. The 

interviews are semistructured and follow interview data collection forms to ensure 

that all study questions are addressed. Data from each interview form is entered into 

the study database at the end of the interview by the same person who conducted 

the interview.  Medical records are requested from the hospital of delivery
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(maternal and neonatal information), obstetric provider (maternal information), 

paediatrician (neonatal/infant) and any specialty physician (maternal and 

neonatal/infant information) . When records are received and catalogued, data is

abstracted by trained personnel from each record using a standard abstraction form 

and entered into the study database.  Hard copies of all study forms and medical

records are retained in the OTIS Research Center at the  

Several logic checks are built into the study database. In addition, all data 

entry is validated for a series of predefined critical variables and a random subset 

are validated for non-critical variables.  Access to the database is controlled by

password with administrative level access required for certain operations.  Hard

copies of patient files and subject signed consent forms will be kept in locked file 

rooms and/or locked cabinets under the supervision of the study investigators.

8.6.1. Data handling conventions

Major birth defects are classified using the CDC coding manual 

(http://www.cdc.gov/ncbddd/birthdefects/documents/MACDPcode0807.pdf) by the 

Study Manager. All defect classifications are reviewed by co-Investigators. All prenatal 

exposures to medications and vaccines are coded using the Slone Drug Dictionary

(http://sites.bu.edu/slone-drug-dictionary/).

Twins or higher order multiples are handled as one pregnancy outcome.  For example, if 

the pregnancy ends in at least one live born infant, the outcome is considered a live born 

outcome. If either or both twins have a major birth defect, the outcome is considered one 

major birth defect outcome. Twins are excluded from analyses of preterm delivery and 

SGA infants. 

Lost-to-follow-up status is designated if a participant withdraws from the study, or if the 

study staff are unable to make contact with the study participant within 12 months of the 

estimated end of pregnancy in order to obtain outcome information. 
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Table 4 Denominators by Outcome

Outcome Denominator

Major Birth Defects 

Among Live Births

Pregnancies ending in live birth; with exposure in 1st trimester 

for mepolizumab cohort, and other comparison groups at least 

one malformed infant in an individual pregnancy is considered 

one malformed outcome 

Major Birth Defects 

Among All Pregnancies

Pregnancies with any outcome excluding those lost-to-follow-

up; with exposure in 1st trimester for mepolizumab cohort, and 

other comparison groups; at least one malformed 

foetuses/infants in an individual pregnancy is considered one 

malformed outcome

Spontaneous Abortion Pregnancies enrolled in the study prior to 20 weeks’ gestation 

with at least 1 follow-up data collection point after enrollment 

date. Exposure can occur any time in pregnancy prior to event. 

Preterm Delivery Pregnancies enrolled prior to 37 weeks gestation and ending in 

at least one live born infant; excluding twins or higher order 

multiples due to inherent higher risk of preterm birth in 

multiples.  Exposure can occur any time in pregnancy prior to 

event.

Small for Gestational 

Age Infants

Pregnancies ending in at least one live born infant; excluding 

twins or higher order multiples due to the inherent higher risk 

of reduced birth size in multiples.  Exposure can occur any 

time in pregnancy prior to event.

Still Birth All pregnancies, excluding lost-to-follow-up.  Exposure can 

occur any time in pregnancy prior to event.
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Coding of outcomes is performed by the study staff using the definitions provided in the 

protocol. The primary source of information on exposure and outcome is the participant.  

Validation of study outcomes is performed using medical records. In the case of 

discrepancies in the two sources of report, the participant is recontacted to determine if 

the discrepancy can be resolved, and an SOP for adjudicating these decisions has been 

developed.

Missing values for the critical data for OTIS studies are typically very few and nearly 

always less than 10%.  There is generally no need to include imputation strategies; 

however, depending on the prevalence of missingness, sensitivity analyses will be 

conducted. These will be documented in the DAP.

8.6.2. Resourcing needs

Not applicable.

8.6.3. Timings of Assessment during follow-up

Table 5 Timing of Cohort Enrollment, Interviews, Medical Records

<20 weeks

gestation

16-20 weeks

gestation*

32-34 weeks

gestation

0-6 weeks

after

delivery

0-12 months

after delivery

Contact / Referral √ √ √

Enrollment and Consent √ √ √

Intake Interview √ √ √

Interim Interview I √

Interim Interview II √

Outcome Interview √

Medical Record Release 

Forms Sent for Signature

√

Medical Record Review √
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8.7. Data analysis

8.7.1. Essential analysis

A detailed Data Analysis Plan (DAP) will be prepared and finalised prior to the conduct 

of any study analysis or reporting.

Primary Endpoint:  The primary endpoint will be major structural defects among live 

born infants. The primary comparison will be between the first-trimester 

mepolizumab-exposed group and the treated disease cohort. 

Secondary comparisons for major birth defects will be conducted with the denominator 

including all pregnancies ending in live birth, spontaneous abortion, stillbirth or 

elective termination, excluding lost-to-follow-up, comparing first-trimester 

mepolizumab-exposed to the treated disease cohort.

Additional secondary comparisons will be made between the first-trimester 

mepolizumab-exposed group and the treated asthma and non-asthmatic cohort.

Secondary Endpoints: 

Preterm Delivery: After exclusion of twins or higher order multiples, the rate of 

pregnancies ending in live birth  <37 weeks’ gestation will be compared between the 

mepolizumab group enrolled and exposed anytime in pregnancy prior to 37 weeks’ 

gestation and the treated disease and non-asthmatic cohorts enrolled prior to 37 

weeks’ gestation.

Small for Gestational Age Infants: After exclusion of twins or higher order multiples, 

the proportion of pregnancies ending in a live born infant ≤10th centile of birth 

weight for GA and sex will be compared between the mepolizumab-exposed group 

and the treated disease and non-asthmatic cohorts.

Spontaneous Abortion: For those women in all three cohorts who enrolled in the 

study prior to 20 weeks’ gestation, the rate of spontaneous abortion accounting for 

left truncation will be compared between those in the mepolizumab group enrolled 
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and exposed any time in pregnancy prior to 20 weeks’ gestation and the treated 

disease and non-asthmatic cohorts. 

Stillbirth: The rate of pregnancies ending in stillbirth will be compared between 

those in the mepolizumab-exposed group and the treated disease and non-asthmatic 

cohorts. 

Statistical methods:  Descriptive tables will be prepared for characteristics of each of the 

cohorts in each interim and final report displaying means and standard deviations, or 

proportions and percentages. 

For the primary endpoint of major structural defects and for the secondary endpoint of 

SGA infants, crude comparisons will be made using exact methods to develop relative 

risk estimates and their 95% confidence intervals. 

For the secondary endpoints of preterm delivery, spontaneous abortion, and stillbirth, 

survival methods will be used (Kaplan Meier) to estimate crude rates and confidence 

intervals accounting for gestational timing of enrollment in the study. 

Adjusted analyses producing rates and 95% confidence intervals, where numbers permit, 

will be conducted for major birth defects and SGA infants using logistic regression.  

Adjusted analyses producing rates and 95% confidence intervals, for preterm delivery, 

spontaneous abortion and stillbirth, where numbers permit, will be conducted using Cox 

Proportional Hazards.  A minimum of 30 events in the overall analysis sample is required 

for adjusted analysis for those outcomes assessed with logistic regression.  A minimum of 

20 events in the overall analysis sample is required for adjusted analysis for those 

outcomes assessed with Cox Proportional Hazards.

Confounders will be considered for each adjusted analysis separately, using the method of 

change in estimate of the effect of exposure to mepolizumab by 10% or more. If one 

confounder is identified, direct adjustment will be performed. However, given the 

expected low frequency of events in a study of this size, if two or more confounders are 
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identified in any given analysis, a propensity score approach for adjustment will be 

considered.

Appropriateness of models will be assessed graphically and by standard statistical 

methods.

8.7.2. Exploratory analysis

Exploratory analyses addressing potential effect modifiers such as Asthma Control Test 

measures of disease symptom control, and measures of asthma exacerbation will be 

addressed.  In addition, subanalyses based on length and gestational timing as well as 

dose of exposure to mepolizumab will be performed.  Additionally, stratified analyses 

based on prenatal diagnosis performed prior to enrollment in the study will be conducted 

for the primary endpoint. The purpose of this analysis is to address the inherent bias in 

excluding women at the time of enrollment in the cohort study who have already received 

prenatal diagnosis of a major birth defects, but including women who have already had a 

normal result or prenatal diagnosis for major birth defects prior to enrollment.  Therefore, 

the planned stratified analysis will compare the birth prevalence of major birth defects 

among the subset of women enrolled in the cohorts prior to prenatal diagnostic testing for 

fetal structural anomalies, to the birth prevalence of major birth defects among the subset 

of women enrolled in the cohorts after prenatal diagnostic testing for fetal structural 

anomalies. Subanalyses excluding chromosomal or known genetic anomalies (based on 

specific defects categorized by expert based on know genetic etiology) will also be 

conducted. 

8.7.3. General considerations for data analyses

The general approach to controlling for confounding is to evaluate each relevant 

confounder for the specific outcome to determine if inclusion of the confounder in a 

model containing exposure to mepolizumab changes the estimate of the effect of 

exposure by 10% or more. The confounders will be assessed univariately and  those 

confounders that are identified are incorporated into multivariate analyses as described in 

the statistical analysis Section 8.7.1.  Further details will be contained in the DAP. 
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Control for confounding by indication is addressed by comparison to the treated disease

group.  However, as described in exploratory analyses in Section 8.7.2, attention to 

measures of disease symptom control and underlying severity will also be addressed by 

subgroup and stratified analysis.  

8.8. Quality control and Quality Assurance

As noted in Section 8.6, quality control measures are in place throughout the entire period 

of data collection and data entry. Training and retraining of study staff is monitored per 

study SOP, and validation of data entry for critical study variables is conducted for 100% 

of study participant interactions. Data exported for interim and final analyses for this 

study are checked for logical errors, and range checks are performed.  All major birth 

defect classifications are verified by the study investigators. 

Data are reviewed on an interim basis by the   

This committee consists of representation from the U.S. Centers for Disease Control and 

Prevention Center for Birth Defects and Developmental Disabilities, the Eunice Kennedy 

Shriver National Institute of Child Health and Development, a biostatistician, a consumer 

representative, and disease-specific specialty representatives.  This standing committee 

meets annually and reviews all interim and final study reports as well as manuscripts that 

are produced from the study results.  The committee comments on the study progress and 

poses questions that arise which are addressed by the investigators.

Final data sets are cleaned and utilized for preparation of the analyses and study reports. 

All analyses (coding and output) are reviewed by the lead study statistician and at least 

one other staff statistician. Study reports are reviewed by the Study Manager and the 

Investigators.  All data sets and analytic files are archived indefinitely at the OTIS 

Research Center, and analyses can be replicated as necessary.

8.9. Limitations of the research methods

Potential limitations of the research methods are as follows:
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The study relies on a volunteer sample which may or may not be entirely representative 
of all women who take mepolizumab during pregnancy. However, for a new product used 
for a relatively rare condition this is likely one of the only methods of obtaining safety 
information for pregnancy exposures because of the ability to target key patient and 
provider groups, particularly physicians who treat patients with more severe asthma, to 
increase awareness about the study. It is unknown what the distribution of timing of 
exposure will be in the mepolizumab-exposed cohort. In the EXPECT registry for 
omalizumab, pregnancy exposures were predominately limited to the first trimester 
[Namazy, 2015].  Therefore, it is possible that the study will only be able to address the 
risks or safety of exposures that occur in the first four to six weeks of pregnancy before 
women typically recognize that they are pregnant. The sample size that is achievable for 
a new product used for a relatively rare condition limits the power to detect differences, 
especially for rare outcomes such as major birth defects. The study will also be limited in 
ability to address increased risks for spontaneous abortion as the highest risk for 
spontaneous abortion occurs in the gestational weeks prior to when women would 
typically enroll in the study.  However, based on expected gestational timing of 
enrolment, spontaneous abortion rates in late first trimester and early second trimester 
will be analyzable.  Strengths of the study design are the ability to build on the referral 
network of OTIS member services across the US and Canada to identify mepolizumab-
exposed pregnancies as well as appropriate comparison group pregnancies, the OTIS 
research groups’ track record of excellent subject retention (<5% lost to follow-up).  In 
addition, the study design allows for appropriate comparison to a treated disease group, 
and for appropriate attention to confounding or effect modification.

8.9.1. Study closure/uninterpretability of results

In consultation with the Scientific Advisory Committee, discontinuation of the study 

will be considered at such time as:

● sufficient information has accumulated to meet the scientific objectives of

the study

● other methods of gathering appropriate information become achievable or

are deemed preferable

● the feasibility of collecting sufficient information diminishes to 

unacceptable levels because of low exposure rates, poor enrollment, or

losses to follow up.  Upon initiation of recruitment, the study is expected to 

continue to recruit for five years with recruitment ranging from 20-55 

patients exposed to mepolizumab per year.  Regular review of enrollment 

numbers will be performed and numbers compared to the sponsor’s data 

and other external data on the uptake of mepolizumab to determine if 

uptake among women of reproductive age is consistent with enrollment 
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rates in the cohort study.  One of the sources of these data is the database 

arm of VAMPSS which represents a large population-based source of 

information on pregnancy exposures.  Enrollment will also be reviewed 

with respect to key awareness activities.

 If the Sponsor discontinues manufacturing mepolizumab they may

withdraw from the study upon written notification. 

8.10. Other aspects

None

9. PROTECTION OF HUMAN SUBJECTS

9.1. Ethical approval and subject consent

The study is approved through the    

 (Institutional Review Board or IRB). All study 

participants must agree to the IRB-approved oral consent form at the time of 

enrollment and before completing the intake interview.  Each participant must

subsequently sign the IRB-approved informed consent document in order to continue to 

participate in the Registry.  Each participant is also asked to sign for release of medical 

information to allow the Registry to obtain information on the pregnancy and the 

pregnancy outcome from the participant’s obstetrician, the hospital of delivery, and 

any other health care specialist, and for the infant from the infant’s pediatrician.

The original oral and signed informed consent documents, and copies of the medical 

records release forms will be maintained at the Research Center. 

Pregnant women under the age of 18 who are eligible for the study and who wish to 

participate will require written consent of their parent or guardian prior to the initial 

intake interview and written assent from themselves. Consent/assent forms and study

participation materials are available in English or Spanish.
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9.2. Subject confidentiality

The Registry makes every effort to assure participant confidentiality within the

Registry.  Personally identifiable information is maintained in secure files with 

restricted access limited to only authorized personnel. 

Registry Investigators, data collection and management staff reside at the 

MotherToBaby/OTIS Pregnancy Studies Research Center located at the

  These personnel, under the supervision of the

Investigators, have access to the physical files and electronic data, have documented 

completion of human subjects research training,  and are listed individually as 

authorized to have access to the study data on the study IRB-approved research plan.

Sponsor representatives through the Registry Scientific Advisory Committee have

access to de-identified summary data as part of the periodic annual review and the final 

study report.  Final study data files for analysis are stripped of identifiers and 

archived without personal identifiers.

Care will be taken to ensure that no individual participant is identifiable in the data 

tables published in the Annual Reports, or other presentations or publications. 

10. MANAGEMENT AND REPORTING OF ADVERSE 

EVENTS/ADVERSE REACTIONS

A Safety Management Plan (SMP) will be developed for the study and will provide 

detailed information on the study specific pharmacovigilance processes and procedures.

This study adopts the following ICH definitions:

Adverse event (AE): Any untoward medical occurrence in a patient or clinical 

investigation subject administered a pharmaceutical product and which does not 

necessarily have to have a causal relationship with this treatment.
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Serious adverse event (SAE): any untoward medical occurrence that at any dose that 1) 

results in death, 2) is life threatening, 3) requires inpatient hospitalization or prolongs

existing hospitalization, 4) results in persistent or significant disability/incapacity or 5) is 

a congenital anomaly.

Medical and scientific judgement should be exercised in deciding whether expedited 

reporting is appropriate in other situations, such as important medical events that may not 

be immediately life-threatening or result in death or hospitalisation but may jeopardise 

the patient or may require intervention to prevent one of the other outcomes listed in the 

definition above. These should also usually be considered serious. Examples of such 

events are intensive treatment in an emergency room or at home for allergic 

bronchospasm; blood dyscrasias or convulsions that do not result in hospitalisation; or 

development of drug dependency or drug abuse.

The purpose of the Mepolizumab Pregnancy Exposure Study is to monitor planned and 

unplanned pregnancies exposed to mepolizumab and to evaluate the possible 

teratogenic effect of this medication. For mepolizumab exposed pregnancies pre-

defined specific pregnancy outcomes that are classified as SAE’s will be identified and 

reported. These selected SAEs include Major Congenital Malformation (MCM), 

spontaneous abortion, still birth and neonatal death.  These events will be reported to 

the sponsor’s safety department within 24 hours.

Additionally, for mepolizumab exposed pregnancies, all other AEs, which are ascertained 

as part of the routine study data collection, will be abstracted from maternal interiews 

(and/or from available medical records) by dedicated and trained study staff.  Each of the 

events will be assessed for causal relationship to mepolizumab exposure by a consulting 

physician with expertise in asthma and allergy treatment of women of reproductive age. 

This assessment of events will be performed on a monthly basis by the consulting 

physician. Only those AEs attributed by the consulting physician to mepolizumab will be 

reported to the sponsor’s safety department within 24 hours.
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Any pregnancies in subjects exposed to mepolizumab reported to the OTIS Research 

Centre retrospectively, after the outcome is known, will not be enrolled and will be 

referred to the Sponsor.

If during the study, the OTIS Research Centre investigators become aware of an AE 

explicitly attributed to any known GSK product, this will also be reported to the 

sponsor’s safety department within 24 hours. 

The interim and final study reports will include the SAEs that are the study endpoints as 

part of the hypotheses being tested, and a summary of all mepolizumab attributed AEs.

11. PLANS FOR DISSEMINATING AND COMMUNICATING

STUDY RESULTS

11.1. Target Audience

Healthcare providers treating women with asthma and regulatory authorities.

11.2. Study reporting and publications

Key design elements of this study will be posted in publicly accessible databases.

Furthermore, key results of this study will be posted in publicly accessible databases

within the required time-frame from completion of the data collection where applicable.

Interim reports will be prepared on study progress annually. Upon closure of the study, a 

final report will be generated by the VAMPSS study investigators which will be 

submitted by GSK to the relevant regulatory authorities. The final report will also be 

available to HCPs.

The data may also be considered for reporting at scientific conferences or for publication

in scientific journals. Preparation of such manuscripts will be prepared independently by

VAMPSS investigators and in accordance with the current guidelines for STrengthening 

the Reporting of OBservational studies in Epidemiology [STROBE, 2008]. VAMPSS 
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investigators will follow the international committee of medical journal editors (ICMJE) 

recommendations for authorship and acknowledgements. GlaxoSmithKline will be 

entitled to view the results and interpretations included in the manuscript prior to

submission for publication.
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ANNEX 1. LIST OF STAND-ALONE DOCUMENTS

Tables and Figures

Core table shells and figures will be included in the DAP.

Stand-Alone Documents
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