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BACKGROUND
• Ocrelizumab (OCR) is a recombinant, humanized, monoclonal immunoglobulin G1

antibody that selectively targets CD20+ B cells
• Immunoglobulins such as OCR do not cross the placenta during the first

trimester of pregnancy, but transfer of OCR can occur thereafter1

• The safety profile of OCR has been investigated in multiple clinical trials and
although the use of effective contraception was mandatory, 25 pregnancies
have been reported in women with multiple sclerosis (MS) receiving OCR
during these trials up to the end of January 2017; in 14 of these
25 pregnancies, the fetuses were considered to have been exposed to OCR2

• The small number of pregnancies and pregnancy outcomes2 that
have been reported from clinical trials means the safety profile of
OCR in pregnancy and fetal outcomes has yet to be established

• Therefore, and as part of post-marketing activities, this study
has been designed to provide a greater degree of information to
patients and clinicians

• OCR has an average terminal half-life of 26 days,3 and based on the estimated
elimination rates after the last administration, the current European and
FDA label information states “Women of child bearing potential should use
contraception while receiving ocrelizumab and for 12 months after the last
infusion of ocrelizumab”3 and “You should use birth control (contraception)
during treatment with ocrelizumab and for 6 months after your last infusion of
ocrelizumab”,4 respectively

OBJECTIVE
• To assess the pregnancy and infant safety of OCR after maternal use in the

6 months before or during pregnancy in the setting of routine healthcare

METHODS
Study Objectives
• To characterize pregnancy and infant outcomes of women with MS exposed to

OCR during the 6 months before the estimated date of conception or at any
time during pregnancy, including:a

——The frequency of selected adverse pregnancy outcomes (e.g. spontaneous
abortions, stillbirths, elective abortions, preterm births, C-sections, and 
urinary and other infections)
——The frequency of selected adverse fetal/neonatal/infant outcomes (e.g. major 
congenital malformations, small for gestational age, adverse effects on immune 
system development [adverse effects on immune system development 
include hospitalizations due to infectious diseases, cancer, and vaccine-
preventable diseases and vaccine-associated poliomyelitis]) at birth and 
through at least the first year of life of infants 

• This study will compare the frequency of each safety event of interest between
OCR-exposed pregnant women with MS and two comparison cohorts

aProtocol number BA39732. The final study design may be amended based on any further discussions with the regulatory authorities.

Study Design
• The study will be conducted in existing population-based healthcare databases

and registries (Figure 1)
• The study cohorts will include (Table 1 and Figure 2):

——OCR-exposed pregnancies in women with MS
——Pregnancies not exposed to OCR in women with MS
——Pregnancies not exposed to OCR in women without MS

Table 1. Description of study cohorts

Exposed cohort Primary comparison cohort Secondary 
comparison cohort

Comparison 
subcohort 1a

Comparison 
subcohort 1b

Target study 
size (n) 300 900 300

Cohort 
definition

Pregnancies in women 
with MS and exposure 
to OCR 

Pregnancies in women 
with MS exposed to non- 
OCR DMTs approved for 
the treatment of MS 

Pregnancies in women 
with MS not exposed to 
DMTs approved for the 
treatment of MS 

Pregnancies in women 
without MS or OCR use 

MS diagnosis Required Required Required Absence of diagnosis 
required

Use of MS 
therapies

Required: use of OCR 
in the 6 months before 
pregnancy or any time 
during pregnancy 

Required: use of DMTs 
in the 6 months before 
pregnancy or any time 
during pregnancy 
No use of OCR in 
the 6 months before 
pregnancy or any time 
during pregnancy 

No use of DMTs in 
the 6 months before 
pregnancy or any time 
during pregnancy 

No use of OCR in 
the 6 months before 
pregnancy or any time 
during pregnancy 

DMT, disease-modifying therapy; MS, multiple sclerosis; OCR, ocrelizumab.

Figure 1. Healthcare databases and registries included in the study

Danish National Health Databases and
Multiple Sclerosis Registry 
• The Danish Multiple Sclerosis Registry
• The Danish National Patient Register
• The Danish Medical Birth Registry
• The Danish National Prescription Registry

Databases in the US
• Healthcore Integrated Research DatabaseSM

• Optum Dynamic Assessment Of Pregnancies
And InfantsTM

• Truven MarketScan Commercial Claims and
Encounters Database

Figure 2. Study flow

aDuring pregnancy; be.g. cardiovascular. Additionally, specific malformations will be explored depending on the number of events observed (e.g. hypospadias, cleft lip 
with or without cleft palate, and cardiac malformations [or subtypes]). MCMs are not expected through direct effects of the drug, as transplacental transfer of IgG1 is 
minimal before the 16th week of gestation; cLength, weight, and head circumference including measurements at birth and during follow-up, will be explored where 
available; dHospitalizations due to infectious diseases, stratified by neonatal infections (within 28 days of birth) and later infections. The rationale for this stratification is 
that fever in neonates generally triggers a much more intensive sepsis workup; dany cancer, including leukemia; vaccine-preventable diseases and vaccine-associated 
poliomyelitis in the first year of life. An event will be considered to be a study outcome only if diagnosed between first immunization and 1 year of age.  
DMT, disease-modifying therapy; IgG, immunoglobulin; MCM, major congenital malformation; MS, multiple sclerosis; OCR, ocrelizumab. 

Eligibility Criteria
• The study population includes women from the three study cohorts and their

children born during the study period (Figure 3)
——Women with continuous enrollment with pharmacy benefits in the 6 months
before the estimated beginning of pregnancy and throughout pregnancy
——Children with continuous enrollment covering outpatient care and 
hospitalizations during follow-up

• For pregnancy outcomes, linkage to infants is not required (i.e. pregnancies
not linked to infants will be retained); for infant outcomes, linkage between the
mother and infants is required

• Follow-up of women will start at the estimated beginning of pregnancy and will
finish at the end of pregnancy; follow-up of infants will start at birth and finish
at 1 year of age

• For each outcome of interest that can occur multiple times, follow-up for
that outcome will stop at its first occurrence (e.g. urinary tract infections in
pregnancy, infections requiring hospitalization in pregnancy)

Table 2. Relative risk of major malformations excluded under two 
assumptions of pregnancies ending in live births

Estimated pregnancies ending 
in live birth 83.6%5

Estimated pregnancies ending 
in live birth 62%6

Cohort (target number of
pregnancies) OCR exposed (300) Comparator (900) OCR exposed (300) Comparator (900)

Number of live births
accrued (% of target) 250 (83%) 750 (83%) 186 (62%) 558 (62%)

Estimated number of linked
recordsa (% of target) 215 (72%) 645 (72%) 160 (53%) 480 (53%)

Exclusion of RR if true RR is 1 ≥3.5b ≥4.3b

aIt is expected that 86% of live births will be linked to infant records;5 bBased on a baseline prevalence of major malformations combined of approximately 
3% of live births.7
OCR, ocrelizumab; RR, relative risk. 

Table 3. Study size required to have 80% probability that the upper limit 
of the 95% CIs will be below selected thresholds 

Outcome Prevalence of outcome in 
background population

Upper limit of 95% CI for 
RR will be less than:

Exposed/unexposed 
pregnancies needed 

Stillbirth 6 per 1,0008

11
8
5
3

300:900
400:1,200
675:2,025

1,440:4,320

Cardiac congenital 
malformations 1%9

12.8
9.0
6.5
5
4

160:480
215:645
300:900

400:1,200
540:1,620

Major congenital 
malformations 
(combined)

3%7

5
4.3
4

3.5
3

2.9
2.5
2

130:390
160:480
177:531
215:645
280:840
300:900

405:1,215
705:2,115

Preterm birth 10%10

5
4
3

2.2
2.0
1.9
1.8
1.5

37:111
50:150
80:240
160:480
215:645
250:750
300:900

575:1,725
Note: Assumptions underlying these calculations: 
• No difference in risk between the exposed and unexposed (i.e. risk ratio = 1), regardless of comparison cohort (women with MS without OCR exposure,

women without MS)
• Matching ratio of exposed to unexposed was 1:3
• Probability that the upper limit of 95% CI will be as stated = 0.8
• Calculations were done using the “Study Size” tool in Episheet.11

MS, multiple sclerosis; OCR, ocrelizumab; RR, relative risk.

Study Size
• The target for this study will be approximately 300 pregnancies exposed to

OCR and 900 pregnancies in each of the two comparator cohorts
• Based on this target, Table 2 outlines the relative risks that can be excluded

for major malformations combined under two assumptions of the number of
pregnancies ending in live birth estimates

• For outcomes that are more common than 3%, such as preterm birth or
spontaneous abortions (for which linkage to infant records is not needed), the
study will be able to exclude lower levels of increased risk, assuming the true
relative risk is 1; estimations for less common outcomes are provided in Table 3

Data Analysis
• Results will be presented separately for each data source
• Overall results (e.g. odds ratios for major congenital malformations) will be

summarized using meta-analytic techniques
• Data analysis will be performed by data custodians at their sites and behind

firewalls, and individual-level data will not be available for data integration

RESULTS
• The study period will start from the first dispensing/prescription of OCR in

the participating data sources (approved in the US in 2017 and in Denmark
in 2018; Figure 3)

• The number of OCR-exposed pregnancies and live births will be monitored yearly
to inform the study size, and data extraction from the first data source is anticipated
in Q1 2022, a minimum of 4 years after data accrual in the first data source

• The planned end of study date is Q1 2023, following which, results will be
prepared for dissemination to the MS community

Figure 3. Study timelines
2017 2018 2019 2020 2021 2022 2023 2024

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

US • • •

Denmark • • •

L  = OCR launch
• = Monitoring counts of OCR-exposed pregnancies and live births
  = Lag time

OCR, ocrelizumab. 

CONCLUSIONS
• This study will complement the planned Ocrelizumab Pregnancy Registry

(see Poster 367)12 and address some known limitations of registries (e.g.
slow enrollment, loss to follow-up), while generating important information on
pregnancy and fetal outcomes following exposure to ocrelizumab

• This information will be useful in guiding discussions between healthcare providers
and women who may have been exposed to ocrelizumab before or during pregnancy
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