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 Dating period:
o Drug substance:  months; ºC
o Drug product: 15 months; 2-8ºC

 Exempt from lot release 
o  Yes. Exemption of specified products according to 601.2a

c. Benefit/Risk Considerations 

The indications proposed for ocrelizumab include the treatment of RMS and PPMS; a 
treatment for PPMS is considered an unmet medical need.  

There are substantial concerns regarding the state of control of the ocrelizumab drug 
substance (DS) manufacturing process, particularly as it relates to potency.  The 
complement-dependent cytotoxicity (CDC) activities of the initial DS batches, 
including process validation batches, manufactured using the proposed commercial 
process were consistently lower than the CDC activities of the pivotal clinical study 
materials.  This decrease in potency is similar to the consistent decrease in potency seen 
during a previous process change and appears to be related to differences in the 
glycosylation profiles of the DS batches.  The proposed CAPA for correction of the 
hypothesized root cause for the potency change was evaluated through a manufacturing 
campaign run during the review cycle and was shown to not correct the potency control 
issue.  Therefore, the root cause of the difference in CDC activity between the pivotal 
clinical study materials and proposed commercial materials remains unknown, and it is 
not clear that DS with the appropriate level of potency can be consistently 
manufactured.  In addition, the antibody-dependent cellular cytotoxicity (ADCC) 
activities of the DS manufactured under the proposed CAPA were significantly higher 
than the ADCC activities of the pivotal clinical study materials.  The magnitude of the 
ADCC activity increase and the lack of understanding of the product MoA render this a 
potential safety issue and further indicate that the manufacturing process is not in a 
state of control.  Following discussions with the Agency, additional process controls 
were implemented.  However, verification that the latest proposed CAPA will correct 
the manufacturing issues and result in a process that can consistently produce DS with 
acceptable levels of CDC and ADCC activities has not been provided.  Additional 
testing, including that to assess ADCC, has been added to the DS lot release 
specifications to ensure that the materials released to the market will be of the 
appropriate quality.  Additional studies to evaluate the manufacturing process controls 
and confirmation of the suitability of the qualified assays for use in the QC lot release 
setting will be performed as PMCs.

There are also significant concerns regarding the stability of the Ocrevus drug product 
(DP).  Degradation of the polysorbate 20 excipient was identified in both historical DP 
batches and the validation batches.  This excipient is included in the formulation to 

, which impacts in vitro potency and may 
also impact PK and immunogenicity.  Visible free fatty acid particles were observed at 
the 18 month timepoint in the DP validation batch stability samples held under 
recommended storage conditions and at the 3 month time point in samples held under 
accelerated degradation conditions.  It is not clear when an impact to other aspects of 
product quality might occur.  In addition, while shipping conditions may also support 
the formation of aggregates, the DP shipping validation performed for ocrelizumab did 
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not include an evaluation of the impact of shipping on product quality attributes or 
consider that the degradation of polysorbate may render aged ocrelizumab more 
susceptible to mechanical stress-induced aggregation during shipping. With respect to 
the final point of use of the DP, while it appears possible to remove the free fatty acid 
particles via use of an infusion set containing a low protein binding inline filter, it is not 
clear whether the end user would be able to differentiate between vials containing these 
particles and particles that would be less benign and indicative of more substantial 
product quality issues. Given the available data, the expiry period will be set at 15 
months, and the expiry period will not be extended unless additional data to support 
control of polysorbate 20 and ocrelizumab degradation can be provided.  Additionally, 
as part of the mitigation strategy, polysorbate 20 testing was added to the DP stability 
protocol; confirmation that the current assay is appropriate for use in this setting will be 
performed as a PMC.  An appropriate shipping validation study evaluating DP, 
including DP with degraded polysorbate, will also be performed as a PMC.  

A number of other issues have not been completely resolved, and PMCs were 
implemented to verify resolution of these issues.  The complete list of PMCs follows.

1. To perform a shipping study to confirm validation of the commercial ocrelizumab 
drug product shipping conditions.  The study will be performed using representative 
shipping routes and drug product that has been stored for an extended period.  The 
study will include testing of pre- and post-shipping samples for product quality 
(purity by SE-HPLC, reduced and non-reduced CE-SDS, IE-HPLC, sub-visible 
particles, visible particles, clarity/opalescence, and potency) and confirmation that 
the commercial shipping configuration minimizes physical damage to drug product 
containers.  

2. To confirm validation of the Antibody-Dependent Cellular Cytotoxicity assay 
(Method Q12764).  The validation study will be performed to demonstrate 
suitability of the method to be used as a potency assay for drug substance release 
testing.  

3. To confirm validation of the Capillary Electrophoresis Glycan Analysis assay 
(Method Q12756).  The validation study will be performed to demonstrate 
suitability of the method to be used to assess levels of high-mannose 5 glycan 
(Man-5) for drug substance release testing.  

4. To confirm validation of the Reversed-Phase Ultra-High-Performance Liquid 
Chromatography assay (Method Q13406).  The validation study will be performed 
to demonstrate suitability of the method to be used to assess levels of Fc oxidation 
for drug substance release testing.  

5. To confirm validation of the Polysorbate 20 assay (Method SAM-0106429) or 
develop, validate, and implement an alternative assay to evaluate Polysorbate 20.  
The validation study will be performed to demonstrate suitability of the method for 
use in detecting degradation of polysorbate 20 during drug product storage and to 
be included in the drug product release specifications.  The final validation report 
and updated specifications, if applicable, will be submitted to the BLA.
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6. To manufacture, qualify, and implement new primary and secondary reference 
standards that are representative of the pivotal clinical study materials. The 
qualification protocol will be submitted as a PAS, and the final qualification report 
will be submitted to the BLA.

7. To perform a leachable study to evaluate the drug product container closure system 
through the end of shelf-life when stored under the recommended conditions. 
Testing will be performed at regular intervals and will include appropriate methods 
to detect, identify, and quantify organic non-volatile (e.g., HPLC-UV-MS), volatile 
(e.g., headspace GC-MS) and semi-volatile (e.g., GC-MS) species and metals (e.g., 
ICP-MS). Study results will be updated annually in the BLA Annual Report.  The 
complete data and risk evaluation for potential impact of leachables on product 
safety and quality will be submitted to the BLA.

8. To confirm that the updates to the ocrelizumab drug substance manufacturing 
process and controls lead to the manufacturing of drug substance with critical 
product quality attributes consistent with those of the drug substance used to 
manufacture pivotal clinical study drug product.

B. Novel Approaches/Precedents: While there are concerns regarding the control of 
manufacturing and drug product stability, it has been determined that the PPMS efficacy 
findings support the approval of this product to fill an unmet medical need.  Although not 
unprecedented, we note here that numerous updates to the control strategy and post-
marketing commitments (described above) were implemented to provide assurance of the 
quality of the material released to the market.

C. Any Special Product Quality Labeling Recommendations: Due to the potential 
formation of polysorbate 20 degradation induced visible particles, the use of an infusion 
set with a 0.2 µm low protein binding in-line filter should be considered for use during 
administration.

 
D. Lifecycle Knowledge Management

a. Drug Substance
i.Protocols that are approvable:

 Annual GMP stability protocol
 Primary and secondary reference standard requalification protocol (for current 

reference standards only)
  validation protocols

ii.Outstanding review issues/residual risk: See Benefit/Risk Considerations section  

iii.Future inspection points to consider:  Until the new RS is implemented, the 
appropriate use of the current interim RS and the correction factor associated with this 
RS should be evaluated during all inspections of the ocrelizumab testing sites.  In 
addition, the quantitative data for the stressed samples evaluated as part of analytical 
method transfer should be assessed to confirm that the methods perform as expected at 
the receiving laboratory.

(b) (4)
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b. Drug Product
i.Protocols that are approvable: Annual GMP stability protocol

ii.Outstanding review issues/residual risk: See Benefit/Risk Considerations section  

iii.Future inspection points to consider: The quantitative data for the stressed samples 
evaluated as part of analytical method transfer should be assessed to confirm that the 
methods perform as expected at the receiving laboratory. 
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First Approval for Indication 
Breakthrough Review, Priority Review 

Recommendation: Complete Response

BLA 761053
Review # 01

Date: November 23, 2016

From: Sarah B. Kennett, Ph.D.
       Review Chief, DBRR I/OBP

Through: Kathleen A. Clouse, Ph.D.
Director, DBRR I/OBP

Drug Name/Dosage 
Form

Ocrevus (ocrelizumab)/injection

Strength/Potency 300 mg/10 mL
Route of 
Administration

Intravenous

Rx/OTC Dispensed Rx
Indication Treatment of patients with relapsing forms of multiple sclerosis 

(RMS) or primary progressive multiple sclerosis (PPMS)
Applicant Genentech, Inc.
US agent, if 
applicable

Not applicable

Product Overview
Ocrelizumab (Ocrevus) is a humanized IgG1κ monoclonal antibody produced in  cells.  
Ocrelizumab targets CD20, which is a cell surface antigen found on pre-B cells and mature and 
memory B cells but not on lymphoid stem cells or plasma cells.  B cells appear to play an 
important role in the pathogenesis of MS. The precise mechanism of action (MoA) of the 
therapeutic effect of ocrelizumab in multiple sclerosis (MS) is not well understood, but 
ocrelizumab is hypothesized to act through an immunomodulatory role by reducing the B cell 
population.  It is believed that ocrelizumab selectively depletes CD20-expressing B cells via 
complement-dependent cytotoxicity (CDC), antibody-dependent cellular cytotoxicity (ADCC), 
antibody-dependent cellular phagocytosis (ADCP) and apoptosis.  The proposed indication for 
ocrelizumab is the treatment of relapsing forms of multiple sclerosis (RMS) and primary 
progressive multiple sclerosis (PPMS). 

1
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Quality Review Team

DISCIPLINE REVIEWER BRANCH/DIVISION
Drug Substance Milos Dokmanovic DBRR I/OBP/OPQ
Drug Product Milos Dokmanovic DBRR I/OBP/OPQ

Immunogenicity Kristen Nickens DBRR I/OBP/OPQ
Labeling Jibril Abdus-Samad OBP/OPQ
Facility Ruth Moore DIA/OPF/OPQ

Microbiology Reyes Candau-Chacon and 
Bo Chi

DMA/OPF/OPQ

Business Process Manager Melinda Bauerlien RBPMBI/ OPRO/OPQ
OBP Review Chief Sarah Kennett DBRR I/OBP/OPQ

OBP Division Director Kathleen Clouse DBRR I/OBP/OPQ

Multidisciplinary Review Team
DISCIPLINE REVIEWER OFFICE/DIVISION

RPM Nahleen Lopez ODEI/DNP
Cross-disciplinary Team 

Lead
John Marler ODEI/DNP

Medical Officer Lawrence Rodichok ODEI/DNP
Pharm/Tox Barbara Wilcox ODEI/DNP

Clinical Pharmacology Jagan Parepaly ODEI/DNP
Statistics Sharon Yan OB/DBI

a. Names 
i. Proprietary Name: Ocrevus

ii. Trade Name: Ocrevus
iii. Non-Proprietary/USAN:  ocrelizumab
iv. INN Name: ocrelizumab
v. OBP systematic name: MAB HUMANIZED (IGG1) ANTI P11836 

(CD20_HUMAN)

b. Pharmacologic category: CD-20 directed cytolytic antibody

Submissions Reviewed

SUBMISSION(S) REVIEWED DOCUMENT DATE
761053/2 April 28, 2016
761053/7 May 26, 2016
761053/12 June 3, 2016
761053/13 June 6, 2016
761053/25 July 15, 2016
761053/26 July 18, 2016
761053/33 August 17, 2016
761053/35 August 18, 2016

2
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761053/36 August 19, 2016
761053/37 August 22, 2016
761053/38 August 25, 2016
761053/40 August 29, 2016
761053/46 September 14, 2016
761053/47 September 16, 2016
761053/50 September 19, 2016
761053/52 September 27, 2016
761053/55 October 3, 2016
761053/56 October 3, 2016
761053/59 October 17, 2016
761053/60 October 17, 2016
761053/61 October 20, 2016
761053/62 October 26, 2016
761053/64 October 28, 2016
761053/69 November 23, 2016

Signature Panel

DISCIPLINE REVIEWER BRANCH/DIVISION e-Signature
Microbiology 
Team Lead

Patricia Hughes Division of Microbiology 
Assessment

See Panorama

Facilities 
Team Lead

Peter Qiu Division of Inspectional 
Assessment

See Panorama

OBP Review Chief Sarah Kennett Division of 
Biotechnology Review 

and Research I

See Panorama

OBP Division 
Director

Kathleen A. Clouse Division of 
Biotechnology Review 

and Research I

See Panorama
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Quality Review Data Sheet

1. LEGAL BASIS FOR SUBMISSION: 351(a)

2. RELATED/SUPPORTING DOCUMENTS: 
A. DMFs:

DMF 
# TYPE HOLDER ITEM 

REFERENCED CODE1 STATUS2 DATE REVIEW 
COMPLETED COMMENTS

Type 
III

3 N/A October 1, 
2016

Adequate 
information 
provided in 
the BLA for 
its intended 
use

Type 
III

3 N/A October 1, 
2016

Adequate 
information 
provided in 
the BLA for 
its intended 
use

1 Action codes for DMF Table: 1 – DMF Reviewed; Other codes indicate why the DMF was not reviewed, as 
follows: 2 – Reviewed previously and no revision since last review; 3 – Sufficient information in application; 4 – 
Authority to reference not granted; 5 – DMF not available; 6 – Other (explain under "Comments")

2 Adequate, Adequate with Information Request, Deficient, or N/A (There is enough data in the application; 
therefore the DMF did not need to be reviewed.)

B. Other Documents: None

3. CONSULTS: None

4
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the end user would be able to differentiate between vials containing these particles 
and particles that would be less benign and indicative of more substantial product 
quality issues.  As part of the mitigation strategy, during the review cycle, the 
applicant committed to implement polysorbate 20 testing as part of the DP 
stability protocol.  However, the applicant has proposed the use of an HPLC-
evaporative light scattering method (ELSD), but it appears that their fluorescent 
micelle assay is significantly more sensitive with respect to detection of 
polysorbate degradation.  Additionally, it is not clear how the applicant derived 
the proposed acceptance criterion, which would allow for a significant amount of 
degradation, resulting in a high level of free fatty acid. 

Unless the magnitude of clinical benefit for patients with an unmet medical need 
is such that additional considerations should be made, the review team does not 
recommend the approval of this BLA submission.  

Additionally, the following issues have not been completely resolved.  If, based 
on clinical significance, this product were to be approved, post-marketing 
requirements or commitments could be implemented to verify resolution of these 
issues.

1. Based on the DS manufacturing consistency issues described above, the 
applicant proposed to add an ADCC bioassay and the evaluation of the levels 
of normalized nonglycosylated heavy chain (reduced CE-SDS), Man5 (CE 
glycan method), and Fc oxidation (RP-UHPLC) to the DS release 
specifications to provide a mechanism to monitor potential changes in these 
critical product quality attributes.  In addition, based on the polysorbate 20 DP 
excipient issues, the applicant agreed to add testing of polysorbate 20 levels to 
the DP stability specifications.  The assays for controlling ADCC activity, the 
DS variants, and polysorbate 20 levels have been qualified; however, assay 
validation should be performed to confirm the suitability of the assays for 
their intended uses. 

2. The current primary reference standard (RS) Batch 652073 and secondary RS 
Batch 652074 were manufactured from v1.0 DS batches and are not 
appropriate RS, because they are not representative of the materials used in 
pivotal clinical studies due to the manufacturing and potency issues described 
above.  Therefore, RS that are representative of pivotal clinical materials and 
the expected commercial material quality should be established. If this BLA 
were approved, the appropriate use of the current interim RS and the 
correction factor associated with the CDC activity of the current RS should be 
evaluated during all inspections of the ocrelizumab testing sites until a new 
RS is implemented.

3. Insufficient data were provided regarding DP container closure system (CCS) 
leachables and their potential impact on product safety and quality.  The 
leachables studies performed included only an assessment of the leachables 

7
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identified in the extractables studies.   To support the compatibility of the CCS 
with the DP, the leachables studies should include an assessment of all 
potential leachables. This may be particularly critical for ocrelizumab, given 
the lack of understanding of the polysorbate 20 degradation and the potential 
for a role of CCS leachables in the degradation process (e.g., as an enzyme 
cofactor). The analysis of leachables should include methods to detect, 
identify, and quantify organic non-volatile, volatile, semi-volatile, and 
metallic species; however, it appears that the test methods included in the 
study were not sufficiently inclusive.  A comprehensive leachables study 
should be performed using commercial DP lots and covering the entire expiry 
period.  

 

8
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Deamidation Potency 

Deamidated 
variants show 
reduced CDC 
and ADCC 
activity

Deamidation can occur during 
 and other 

processing activities or storage.  
Stability data indicate that a 
minimal increase is expected 
under real time storage. 

Oxidation PK and 
immunogenicity  

Oxidation can occur during  
 and other processing 

activities or storage.  Stability 
data indicate that minimal 
change is expected under real 
time, accelerated, or stressed 
conditions.

Monitoring of Fc 
oxidation by RP-
UHPLC was proposed 
as part of PALM plan.  
Due to the removal of 
the PALM plan, testing 
of Fc oxidation was 
added to the DS release 
specification.  
However, assay 
validation is not 
complete.  

Glycation PK (Fc region) 
and potency (Fc 
region and CDR) 

Glycation occurs during the  
  It is not 

expected to change during 
storage.

11
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Succinimide/Asp 
Isomerization

Potency Succinimide/Asp Isomerization 
can occur during the  

 other processing 
activities, and storage. Stability 
data indicate that minimal 
change is expected under real 
time, accelerated, or stressed 
conditions.

Free thiols Activity, PK, 
safety, and 
immunogenicity.

Free thiols can form during the 
 and other 

stages of manufacturing. There 
is a potential increase in the 
level of free thiols during 
storage.

Oligosaccharide 
structure - High 
mannose (Man5)

ADCC activity 
(afucosylated 
species) and PK.

Man5 is impacted by the  
  It is not 

expected to change during 
storage.

Monitoring of Man5 by 
CE-glycan analysis was 
proposed as part of the 
PALM plan.  Due to the 
removal of the PALM 
plan, testing of Man5 
was added to the DS 
release specification.  
However, assay 
validation is not 

12
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complete.  

Sialylation PK Sialylation is impacted by the 
  It is not 

expected to change during 
storage.

Protein 
concentration

Potency and 
safety

Formulation

pH Safety and 
efficacy 
(stability)

Formulation

Potency (CDC) Efficacy

CDC is one of 
the proposed 
mechanisms of 
action.

Potency is impacted by variants 
that form during  

 processing steps, 
and storage. Minimal changes 
are expected under routine 
storage conditions.

Potency (ADCC) Efficacy

ADCC is one of 

Potency is impacted by variants 
that form during  

 processing steps, 

Given the variations in 
ADCC activity noted 
during development, 

13
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manufacturing 
process.

Mycoplasma Safety Mycoplasma would 
most likely be 
introduced during the 

 

Appearance 
(color, clarity, 
and 
opalescence)

Safety and 
efficacy

N/A

Leachables/ 
extractables

Safety Leachables and 
extractables could 
potentially be 
introduced by any 
product contact 
equipment, 
containers, and 
consumables.

Osmolality Safety Osmolality is 
impacted by 
formulation.  No 
change is expected 
during storage. 

Polysorbate 20 Safety Polysorbate 20 is 
added during DS 
formulation.  

17
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a. Description 

Ocrelizumab is a humanized IgG1κ monoclonal antibody consisting of two 
identical heavy and light chains that are covalently linked through inter-chain 
disulfide bonds.   Ocrelizumab contains a consensus site for N-linked 
glycosylation at asparagine (Asn) residue 302 of the heavy chain.  The 
predominant form of the protein contains G0F/G0F glycan at Asn302 and 
lacks heavy chain C-terminal lysine.  

The extinction coefficient was experimentally and theoretically determined to 
be 1.75 mL mg-1cm-1. The value of 1.75 mL mg-1cm-1 was used during 
development and will continue to be used to determine the ocrelizumab 
protein concentration.

  For additional information see the OBP Drug Substance and Drug Product 
Quality Technical Document. 

b. Mechanism of action 

The precise mechanism of action of the therapeutic effect of ocrelizumab in 
MS patients is not well understood, but it is hypothesized to act through its 
role in immunomodulation by reducing the B cell population.  B cells are 
believed to play an important role in the pathogenesis of MS. Ocrelizumab 
selectively targets CD20, a cell surface antigen expressed on pre-B cells, 
mature and memory B cells.  The precise mechanism by which ocrelizumab 
depletes CD20-expressing B cells in vivo is still not fully elucidated. 
However, it is believed that several mechanisms, including CDC, ADCC, 
ADCP, and apoptosis, may contribute to ocrelizumab-mediated B cell 
depletion.  

For additional information see the OBP Drug Substance and Drug Product 
Quality Technical Document. 

c. Potency Assay 

The potency of ocrelizumab is assessed using a cell based CDC bioassay and 
a cell based ADCC bioassay.

The cell based CDC bioassay measures lysis of CD-20 expressing human B 
lymphoblastoid cells (WIL2-S cells) in the presence of human complement. 
WIL2-S cells are incubated with increasing concentrations of ocrelizumab and 
a fixed amount of human complement followed by the addition of the cell 
viability indicator, alamarBlue. A change in fluorescence that is proportional 
to the number of viable cells [expressed as relative fluorescence units (RFU)] 
is assessed using a parallel line analysis.  The potencies of ocrelizumab 
samples are reported relative to the reference standard included in the assay.

18
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For additional information see the OBP Drug Substance and Drug Product 
Quality Technical Document and the DMA Drug Substance Microbiology 
Technical Document.

g. Container closure

21
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h. Dating period and storage conditions 

 The BLA contains 24 months (updated during review cycle) of real 
time stability data for the three DS validation batches manufactured 
using Process v1.0 (commercial process) and 60 months of real time 
stability data for three DS batches manufactured using Process v0.4. 
However, adequate data are not provided to support that the Process 
v0.4 lots are representative of Process v1.0.

 The data provided in the BLA are sufficient to establish a  month 
shelf life for DS stored at oC.

 The post-approval stability protocol, which includes placing one batch 
on stability annually, is adequate. 

For additional information see the OBP Drug Substance and Drug Product 
Quality Technical Document.

C. Drug Product Ocrevus Quality Summary

Table 3 provides a summary of the identification, risk, and lifecycle knowledge management 
for drug product CQAs that derive from the drug product manufacturing process and general 
drug product attributes.  For additional information on the characterization of Ocrevus see the 
OBP Drug Substance and Drug Product Quality Technical Document and the DMA Drug 
Substance Microbiology Technical Document.

22
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Table 3: Drug Product CQA Identification, Risk, and Lifecycle Knowledge Management 

CQA Risk Origin Control Strategy Other

Sterility Safety (infection) 
and efficacy 
(degradation or 
modification of 
the product by 
contaminating 
microorganisms)

Contamination can be 
introduced throughout 
the DP manufacturing 
process or through a 
container closure 
integrity failure.

Endotoxin Safety Contamination can be 
introduced throughout 
DP manufacturing or 
through a container 
closure integrity failure.    

Particulate 
matter

Safety and 
immunogenicity

Sub-visible particulates, 
which might contain 
product- and process-
related impurities, could 
form throughout 
manufacturing or during 
storage.

Appearance
(color, clarity/ 
opalescence, 
and visible 
particles) 

Safety and 
efficacy

Particles can be 
introduced during the 
manufacturing process.

Container 
closure 

Safety Microbial contamination 
can be introduced when 

23
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integrity the CCS is breached.  closure integrity.

Leachables/ 
extractables

Safety Leachables and 
extractables can be 
introduced by any 
product contact 
equipment, containers, 
and consumables. 

Insufficient data 
were provided 
regarding DP 
container closure 
system (CCS) 
leachables and 
their potential 
impact on product 
safety and 
quality.  The 
applicant 
committed to 
performing a 
comprehensive 
leachable study 
and providing a 
toxicological 
assessment of all 
identified 
leachables.  
However, these 
data were not 
available during 
the review cycle.

24
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For additional information see the OBP Drug Substance and Drug Product 
Quality Technical Document and the DMA Drug Product Microbiology 
Technical Document. 

f. Container closure: 15 mL colorless USP/Ph. Eur./JP Type I glass vial with a 20 
mm rubber stopper , crimped with a 20 mm 
aluminum seal fitted with a plastic flip-off cap 

g. Dating period and storage conditions: The DP is intended to be stored °C.  A 
dating period cannot currently be assigned.  While the BLA contains 36 months 
of real time stability data for three DP lots manufactured using Process v0.4 DS, 
and these data indicate acceptable stability, these lots are not considered to be 
fully representative of the lots currently being manufactured due to the changes 
in manufacturing and product quality of DS and issues with polysorbate 20 
degradation discussed above.  The 18 month real time stability data for three DP 
lots manufactured using Process v1.0 DS indicate that there are stability issues.  
It is not clear at what point the issues would more significantly impact product 
quality of the batches on the stability protocol, and it is not clear whether new 
batches may be impacted to a greater extent and exhibit product quality issues 
earlier than 18 months.

Photostability data were provided for one DP lot derived from Process v1.0 DS. 
These data indicate that ocrelizumab exhibits sensitivity to intense light and 
should be stored in secondary packaging.

Freeze-thaw temperature cycling data were provided for two DP lots derived 
from Process v0.4 and v1.0 DS. Minimal impact was detected.

The DP stability commitment includes completion of all on-going stability 
studies and placing one lot on real time stability protocols annually.

For additional information see the OBP Drug Substance and Drug Product 
Quality Technical Document.

h. List of co-packaged components, if applicable: N/A

D. Novel Approaches/Precedents: None (CR recommended)

E. Any Special Product Quality Labeling Recommendations: CR recommended.  If the 
BLA is approved, due to the potential formation of polysorbate 20 degradation induced 
visible particles, the use of an infusion set with a 0.2 µm low protein binding in-line filter 
should be considered for use during administration.

26
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sterility.

2. Firm failed to 
thoroughly 
investigate 
discrepancies.

Labeling, 
secondary 
packaging, release 
and storage of 
finished goods

Acceptable

NA

Approve

29

(b) (4)
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G. Lifecycle Knowledge Management

a. Drug Substance
i. Protocols that are approvable:

 Annual GMP stability protocol
 Primary and secondary reference standard requalification 

protocol (for current reference standards only)
  validation protocols

ii. Outstanding review issues/residual risk: See Benefit/Risk Considerations 
section  

iii. Future inspection points to consider:  N/A, because a CR of the BLA is 
recommended based on CMC issues.
However, if the BLA is approved, until the new RS is implemented, the 
appropriate use of the current interim RS and the correction factor 
associated with this RS should be evaluated during all inspections of the 
ocrelizumab testing sites until a new RS is implemented.  In addition, 
the quantitative data for the stressed samples evaluated as part of 
analytical method transfer should be assessed to confirm that the 
methods perform as expected at the receiving laboratory.

b. Drug Product
i. Protocols that are approvable: The annual GMP stability protocol is 

approvable in general, but not for the purpose of extending the expiry 
period without the submission of a supplement.  In addition, the 
polysorbate test method proposed during the review cycle should be 
evaluated to determine whether it is the most appropriate method, and 
the proposed acceptance criteria should be evaluated with respect to the 
amount of free fatty acid that would be acceptable. 

ii. Outstanding review issues/residual risk: See Benefit/Risk Considerations 
section  

iii. Future inspection points to consider: N/A, because a CR of the BLA is 
recommended based on CMC issues.
However, if the BLA is approved, the quantitative data for the stressed 
samples evaluated as part of analytical method transfer should be 
assessed to confirm that the methods perform as expected at the 
receiving laboratory.

30
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20. Other__________________ x

Quality Considerations

21. Drug Substance Overage x

22. Formulation x

23. Process x

24. Analytical Methods x

25.

Design Space

Other x

26. Other QbD Elements x

27. Real Time Release Testing (RTRT) x

28. Parametric Release in lieu of Sterility Testing x

29. Alternative Microbiological Test Methods x

30. Process Analytical Technology in Commercial 
Production 

x

31. Drug Product x

32. Excipients x

33.

Non-compendial 
Analytical Procedures 

Drug Substance x

34. Human or Animal 
Origin

x

35.
Excipients 

Novel x

36. Nanomaterials x

37. Genotoxic Impurities or Structural Alerts x

38. Continuous Manufacturing x

39. Use of Models for Release x

40. Other ________________ x
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OBP CMC Review Data Sheet 

 

1.  BLA#:  STN 761053 

 

2.  REVIEW DATE: 11/25/16 
 

3.  PRIMARY REVIEW TEAM: 

Medical Officer: Lawrence D. Rodichok 

Pharm/Tox: Barbara Wilcox 

Product Quality: Milos Dokmanovic 

Microbiology: Reyes Candau-Chacon and Bo Chi 

Facilities: Ruth Moore 

Clinical Pharmacology: Jagan Parepaly 

Statistics: Sharon Yan 

OBP Labeling: Jibril Abdus-Samad 

RPM:  Nahleen Lopez  

 

4.  MAJOR GRMP DEADLINES  

   

Filing Meeting: June 1, 2016 

Mid-Cycle Meeting: August 9, 2016  

Wrap-Up Meeting: November 17, 2016 

Primary Review Due: September 28, 2016  

Secondary Review Due: October 5, 2016 

CDTL Memo Due: November 30, 2016 

PDUFA Action Date: December 28, 2016 

 

5.  COMMUNICATIONS WITH APPLICANT AND OND:  

        

Communication/Document Date 

CMC Pre-BLA Meeting February 29, 2016 

Filing Meeting June 1, 2016 

Information Request #1 July 11, 2016 

Internal Mid-Cycle Meeting July 26, 2016 

Mid-Cycle Meeting August 9, 2016 

Information Request #2 August 15, 2016 

Information Request #3 August 19, 2016 

Information Request #4 September 12, 2016 

Internal CMC Issues Meeting September 13, 2016 

Teleconference September 15, 2016 

Internal Late-Cycle Meeting October 4, 2016 

Information Request #5 October 13, 2016 

Late-Cycle Meeting October 18, 2016 

Information Request #6 November 16, 2016 

Internal Wrap-Up Meeting November 17, 2016 
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6.  SUBMISSION(S) REVIEWED:  

Submission  Date Received Review Completed 

(Yes/No) 

STN 761053/2 April 28, 2016 Yes 

761053/7 May 26, 2016 Yes 

761053/12 June 3, 2016 Yes 

761053/13 June 6, 2016 Yes 

761053/25 July 15, 2016 Yes 

761053/26 July 18, 2016 Yes 

761053/33 August 17, 2016 Yes 

761053/35 August 18, 2016 Yes 

761053/36 August 19, 2016 Yes 

761053/37 August 22, 2016 Yes 

761053/38 August 25, 2016 Yes 

761053/40 August 29, 2016 Yes 

761053/46 September 14, 2016 Yes 

761053/47 September 16, 2016 Yes 

761053/50 September 19, 2016 Yes 

761053/52 September 27, 2016 Yes 

761053/55 October 3, 2016 Yes 

761053/56 October 3, 2016 Yes 

761053/59 October 17, 2016 Yes 

761053/60 October 17, 2016 Yes 

761053/61 October 20, 2016 Yes 

761053/62 October 26, 2016 Yes 

761053/64 October 18, 2016 Yes 

761053/69 November 23, 2016 Yes 

 

7.  DRUG PRODUCT NAME/CODE/TYPE:  
a. Proprietary Name:  Ocrevus 

b. Trade Name: Ocrevus  

c. Non-Proprietary/USAN:  ocrelizumab 

d. CAS name:  637334-45-3  

e. Common name:  ocrelizumab 

f. INN Name: ocrelizumab 

g. Compendial Name: N/A 

h. OBP systematic name: MAB HUMANIZED (IGG1) ANTI P11836(CD20_HUMAN) 

 

8.  PHARMACOLOGICAL CATEGORY: CD-20 directed cytolytic antibody 

 

9.  DOSAGE FORM: Injection 

 

10.  STRENGTH/POTENCY:  
 

(i) The concentration/strength of the Drug Product: 300 mg/vial 
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(ii) Type of potency assays: Cell-based assays for evaluating antibody effector functions, 

complement-dependent cytotoxicity (CDC) and antibody-dependent cytotoxicity 

(ADCC; NK effector cells), are used to monitor and control potency.  The results of 

both assay are reported relative to reference standard.  ADCC activity is also 

indirectly controlled through control of .  

 

11.  ROUTE OF ADMINISTRATION: Intravenous 

 

12.  REFERENCED MASTER FILES:  

 

DMF 

# 

HOLDER ITEM 

REFERENCED 

Letter of 

Cross-

Reference
 

COMMENTS 

(STATUS) 

Yes 

 

 

 

 

 

No review required as all the 

relevant information related to 

compatibility with the product 

was in the BLA.  

Yes No review required as all the 

relevant information related to 

compatibility with the product 

was in the BLA 

 

13.  INSPECTIONAL ACTIVITIES 

 

A pre-licensure inspection (PLI) of Genentech, Vacaville, CA, the drug substance (DS) 

manufacturing site, was conducted on August 22-26 by Reyes Candau-Chacon (Lead 

inspector, DMA), Natalia Pripuzova (DMA), Ruth Moore (DIA), Stephanie Slater 

(ORA/SAN-DO), Milos Dokmanovic (OBP), and Linan Ha (OBP).  The following 483 

items were identified: 

 

 The Biologic License Application (BLA) for ocrelizumab does not reflect the 

procedures followed during manufacturing operations. Specifically, the master cell 

bank initiated manufacturing process is included in the BLA; however, no specific 

procedure or master batch record instruction is in place for this process; 

  

 The pest control program at the Vacaville  where 

ocrelizumab is manufactured, is inadequate. Specifically, 58 pest sightings were 

recorded in controlled areas of CCP1 from July 2015 to June 2016, including areas 

 such as  

, are conducted. 

 

Following an adequate response provided by the applicant, the inspection outcome 

recommended was NAI. 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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A PLI of the drug product (DP) manufacturing site,  

 was conducted on  by Zhong Li (DIA), Ruth Moore (DIA), and 

Zhihao Qiu (DIA).  The recommendation by the review team was NAI.  

 

14.   CONSULTS REQUESTED BY OBP 

 None 

 

15.  QUALITY BY DESIGN ELEMENTS 
 

The following waere submitted in the identification of QbD elements (check all that apply): 

 

X Design Space  

X Design of Experiments  

X Formal Risk Assessment / Risk Management  

X Multivariate Statistical Process Control 

 Process Analytical Technology 

 Expanded Change Protocol 

 

16. PRECEDENTS 

 None – CR will be recommended 

 

17. ADMINISTRATIVE 

 

 Signature Block 

 

Discipline  

 
Reviewer Branch/Division  Signature 

Drug substance and 

drug product 

 

Milos Dokmanovic Division of 

Biotechnology 

Review and Research I 

See Panorama 

Immunogenicity 

 

Kristen Nickens Division of 

Biotechnology 

Review and Research I 

See Panorama 

Review Chief Sarah Kennett Division of 

Biotechnology 

Review and Research I 

See Panorama 

 

   

(b) (4)

(b) (4)
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SUMMARY OF QUALITY ASSESSMENTS 

 

I. Primary Reviewer Summary Recommendation 

 

I do not recommend approval of STN 761053 for Ocrevus (Ocrelizumab) manufactured 

by Genentech, Inc. The data submitted in this application are inadequate to support the 

conclusion that the manufacture of Ocrevus is well controlled and consistently leads to a 

product with the appropriate potency and purity.  

 

II. List Of Deficiencies To Be Communicated 

 

1. There are substantial concerns regarding the control of ocrelizumab potency.  The 

initial drug substance (DS) lots, including process validation lots, manufactured using 

the proposed commercial process consistently had lower levels of CDC activity than 

the pivotal clinical study material.  The root cause of the difference in CDC activity 

remains unknown, and it is not clear whether DS of the appropriate level of CDC 

activity can be consistently manufactured.  In addition, relative to the pivotal clinical 

study materials, there was a significant increase in ADCC activity in the DS 

manufactured using the process run with the proposed CAPA to correct CDC activity.  

The magnitude of the ADCC activity increase makes this a potential safety issue. 

Given the significant fluctuations in CDC and ADCC activity observed since the 

manufacture of pivotal clinical study materials, the proposed ocrelizumab commercial 

manufacturing process has not been adequately validated to demonstrate that the 

process is well controlled. 

 

2. There are significant concerns regarding the stability of the Ocrevus drug product 

(DP).  Degradation of the polysorbate 20 excipient, which is included in the 

formulation to , was identified in both 

historical DP batches and the validation batches.  High molecular weight ocrelizumab 

species have been shown to impact in vitro potency, and they may also impact PK 

and immunogenicity.  The current stability data show that the polysorbate 20 in the 

current batches has a considerably faster rate of degradation than the polysorbate in 

earlier batches. The degradation of polysorbate 20 leads to the formation of visible 

particles composed of free fatty acids; these particles were observed at the 18 month 

timepoint in the stability samples for all DP validation batches held under 

recommended storage. It is not clear when an impact to other aspects of product 

quality, particularly the formation of ocrelizumab aggregates might occur.   

 

  Therefore, the expected increase in 

aggregates over time may occur more rapidly and to a greater extent in the current 

batches than in the historical batches.  In addition, shipping conditions may support 

the formation of aggregates; however, the DP shipping validation performed for 

ocrelizumab did not include an evaluation of the impact of shipping on product 

quality attributes, and the degradation of polysorbate 20 may render aged ocrelizumab 

more susceptible to potential mechanical stress-induced aggregation during shipping. 

While it appears possible to remove the free fatty acid particles via use of an infusion 

(b) (4)

(b) (4)
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set containing a low protein binding inline filter, it is not clear whether the end user 

would be able to differentiate between vials containing these particles and particles 

that would be less benign and indicative of more substantial product quality issues.  

As part of the mitigation strategy, during the review cycle, the applicant committed to 

implement polysorbate 20 testing as part of the DP stability protocol.  However, the 

applicant has proposed the use of an HPLC-evaporative light scattering method 

(ELSD), but it appears that their fluorescent micelle assay is significantly more 

sensitive with respect to detection of polysorbate degradation.  Additionally, it is not 

clear how the applicant derived the proposed acceptance criterion, which would allow 

for a significant amount of degradation, resulting in a high level of free fatty acid.  

 

Additionally, the following issues have not been completely resolved.  If, based on 

clinical significance, this product were to be approved, post-marketing requirements or 

commitments could be implemented to verify resolution of these issues. 

 

3. Based on the DS manufacturing consistency issues noted above, the applicant 

proposed to add an ADCC bioassay and the evaluation of the levels of normalized 

nonglycosylated heavy chain (reduced CE-SDS), Man5 (CE glycan method), and Fc 

oxidation (RP-UHPLC) to the DS release specifications to provide a mechanism to 

monitor potential changes in these critical product quality attributes.  In addition, 

based on the polysorbate 20 DP excipient issues, the applicant agreed to add testing 

of polysorbate 20 levels to the DP stability specifications.  The assays for controlling 

ADCC activity, the DS variants, and polysorbate 20 levels have been qualified; 

however, assay validation should be performed to confirm the suitability of the assays 

for their intended uses.  

 

4. The current primary reference standard (RS) Batch 652073 and secondary RS Batch 

652074 were manufactured from v1.0 DS batches and are not appropriate RS, 

because they are not representative of the materials used in pivotal clinical studies 

due to the manufacturing and potency issues described above.  Therefore, RS that are 

representative of pivotal clinical materials and the expected commercial material 

quality should be established. 

 

5. Insufficient data were provided regarding DP container closure system (CCS) 

leachables and their potential impact on product safety and quality.  The leachables 

studies performed included only an assessment of the leachables identified in the 

extractables studies.   To support the compatibility of the CCS with the DP, the 

leachables studies should include an assessment of all potential leachables. This may 

be particularly critical for ocrelizumab, given the lack of understanding of the 

polysorbate 20 degradation and the potential for a role of CCS leachables in the 

degradation process (e.g., as an enzyme cofactor). The analysis of leachables should 

include methods to detect, identify, and quantify organic non-volatile, volatile, semi-

volatile, and metalic species; however, it appears that the test methods included in the 

study were not sufficiently inclusive.  A comprehensive leachables study should be 

performed using commercial DP lots and covering the entire expiry period.   
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III.  List Of Post-Marketing Commitments/Requirement 

 

CR is recommended; see above for deficiencies that could be included as PMR/PMCs if 

approval is granted. 

 

IV.  Review Of Common Technical Document-Quality  Module 1    

 

  Environmental Assessment Or Claim Of Categorical Exclusion 

 

Genentech states that this Biologic License Application qualifies for a categorical 

exclusion to the environmental assessment requirement under 21CFR 25.31(c), based on 

consideration of the estimated concentration of the substance at the point of entry into 

the aquatic environment, which will be below 1 part per billion. The environmental 

impact in terms of use and disposal is negligible and, therefore, does not require the 

preparation of an environmental assessment. 

 

  Reviewer Comment: The claim of categorical exclusion is acceptable.   

 

V. Primary Container Labeling Review  

  

The OBP review of the DP labeling was performed by Jibril Abdus-Samad (see review in 

Panorama).  

 

VI.  Review Of Common Technical Document-Quality  Module 3.2  

 

 The review of Module 3.2 is provided below. 

 

VII. Review Of Immunogenicity Assays – Module 5.3.1.4 

 

The review of the immunogenicity assay validation is included following the DP review, 

below. 

 

 

APPEARS THIS WAY ON ORIGINAL
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DESCRIPTION OF DRUG SUBSTANCE AND DRUG PRODUCT 

 

Ocrelizumab is a humanized IgG1κ monoclonal antibody targeting CD20, a cell surface antigen 

expressed on pre B cells and mature and memory B cells.  The precise mechanism by which 

ocrelizumab selectively depletes CD20-expressing B cells in vivo has not been fully elucidated. 

However, based on in vitro data, it is believed that the mechanisms that may contribute to 

ocrelizumab action include complement-dependent cytotoxicity (CDC), antibody-dependent cell 

cytotoxicity (ADCC), antibody-dependent cell phagocytosis (ADCP) and apoptosis.  See 

discussions in the relevant sections below.  

 

S. DRUG SUBSTANCE     

 

3.2.S.1.1 Nomenclature 

 

 International Nonproprietary name (INN):  Ocrelizumab 

 United States Adopted Name (USAN):  Ocrelizumab 

 Chemical Abstracts Service (CAS) registry Number: 637334-45-3 

 Chemical name:  Immunoglobulin G1, anti-(human CD20[antigen]) (human-mouse 

monoclonal 2H7 γ1-chain), disulfide with human-mouse monoclonal 2H7 κ-chain, dimer 

 Company or Laboratory Code:  RO4964913 

 Other Names:  rhuMAb 2H7 

   2H7 

   PR070769 

 

3.2.S.1.2 Structure 

 

Ocrelizumab is a humanized IgG1κ monoclonal antibody consisting of two identical heavy and 

light chains that are covalently linked through inter-chain disulfide bonds. Ocrelizumab contains 

a consensus site for N-linked glycosylation at asparagine (Asn) residue 302 of the heavy chain. 

The predominant form of the protein contains the G0F/G0/F glycan at Asn 302 and lacks heavy 

chain C-terminal lysine. Ocrelizumab has a theoretical molecular mass of 145,568 Da for the 

intact antibody. The light chain and heavy chains have molecular masses of 49,561 Da and 

23,238 Da, respectively. The physicochemical structure, including the structure of disulfide 

bonds, and the amino acid sequences for the heavy and light chains are shown below.  
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3.2.S.1.3 General Properties 

 

The ocrelizumab major isoform has a measured isoelectric point of 9.2 and a theoretical and 

experimentally determined extinction coefficient of 1.75 ml mg 
-1 

cm 
-1

. 

 

3.2.S.2 Manufacture 

3.2.S.2.1 Manufacturer(s) 

The ocrelizumab drug substance (DS) manufacturing sites and their responsibilities are listed in 

the following table. 

204 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page
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3.2.R Regional Information (U.S.A.) 

3.2.R.1 Executed Batch Records 

The batch records were evaluated as part of the BLA review and during the PLI.  

 

3.2.R.2 Post-Approval Lifecycle Management (PALM) Plan 

The PALM plan initially submitted to the BLA was determined to be not acceptable (October 13, 

2016 IR), because a PALM requires a well understood process and product; however, the 

ocrelizumab manufacturing process and product quality are not in a state of control.  The 

applicant agreed to remove the PALM plan from the BLA (October 20, 2016 response).  

 

3.2.R.3 Comparability Protocols 

The  comparability protocol initially submitted to the BLA was determined to be not 

acceptable (Section S.2.3).  The applicant was requested to remove the comparability protocol 

for future  from the BLA.   

 

5.3.1.4  Reports of Bioanalytical and Analytical Methods for Human Studies-

Immunogenicity 

 

During the development of ocrelizumab, two bridging assays were validated for the detection of 

anti-drug antibodies (ADAs) to ocrelizumab in human serum samples.  A Bioveris®-based 

electrochemiluminescence screening assay (ECLA) was initially validated and used to screen 

rheumatoid arthritis (RA) human serum samples in early phase I/II clinical studies ACT2847g, 

WA18230 and BO18414 (validation report: 4.2H7.9.AVR_0).  Following the discontinuation of 

the Bioveris® technology from the market, a bridging enzyme-linked immunosorbent assay 

(ELISA) using ocrelizumab labeled with biotin and digoxigenin was developed.  The ELISA was 

validated in human serum samples collected from multiple sclerosis (MS), RA and lupus patients 

(validation report: 2H7.012.AVR_2) and was used in pivotal phase 3 trials WA21092, WA21093 

and WA25046 (used to support the current BLA submission), as well as studies WA20494, 

(b) (4)

(b) (4)

(b) (4)
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WA20495, WA20496, WA20497, JA21963, JA22003, WA20499, WA20500, and WA21493.  

The ADA assay was transferred to  for the analysis of the clinical samples 

collected during the pivotal studies (Appendix 5, validation report: ICDIM 172).  Furthermore, a 

cell-based antibody-dependent cellular cytotoxicity (ADCC) assay was developed and validated 

for the detection of anti-ocrelizumab neutralizing antibodies (Nabs; validation report: 

2H7.014.AVR_0) in human MS serum samples. The Nab assay uses calcein AM-labeled human 

CD20
+ 

B lymphoma target cells (MEC-2) and human natural killer (NK) effector cells.   

 

1. Validation of the ELISA method for the detection of anti-ocrelizumab-antibodies in 

human serum (validation report: 2H7.012.AVR_2) 

 

The initial assay validation and statistical analysis were conducted by Genentech and 

documented in assay validation report BA.MET.4.2H7.12.AVR_0 (Appendix 1).   An incorrect 

drug tolerance statement for the MS indication was amended and stability updates for neat and 

diluted analyte were provided in amendment 2H7.012.AVR_1 (Appendix 2).  The assay was 

further validated for the detection of immunoglobulin M (IgM) in the RA indication; these data 

were reported in BA.MET.2H7.012.IgM (Appendix 3) but will not be discussed in the current 

review memo.  Additionally, the method was transferred and partially validated at both  

 for RA and lupus indications (validation report TNJS09-206, Appendix 4) and  

(validation report ICDIM 172, Appendix 5).   

 

The following table provides a summary of the assay validation conducted by Genentech. 

 

(b) (4)

(b) (4)

(b) (4)

APPEARS THIS WAY ON ORIGINAL
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To detect ADAs, diluted human serum samples and assay controls are incubated overnight with 

biotinylated-ocrelizumab (0.7 µg/ml) and digoxigenin (DIG)-conjugated ocrelizumab (0.5 

µg/ml) in a 96-well polypropylene plate.  The immune complexes are captured by transferring 

the mixture to high-binding streptavidin-coated 96- well microtiter plates.  The plates are then 

washed and the captured ADAs are detected by incubation with chicken anti-DIG horseradish 

peroxidase (HRP) antibody and followed by incubation with the HRP substrate and tetramethyl 

benzidine (TMB), which produces a colorimetric reaction that is quenched by the addition of 1 

M phosphoric acid.  The sample signals are measured using a plate reader at an absorbance of 

450 nm wavelength, and the reference absorbance is detected at 620/630 nm. 

 

The assay controls used in the validation study include the following: 

 Positive control (PC): Affinity-purified polyclonal goat anti-ocrelizumab antibody (Lot 

40727-72) 

o Positive titer control (PTC): A high positive control consisting of pooled human 

serum spiked with 200 ng/ml of goat anti-ocrelizumab antibody.  The PTC was 
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titered by performing the minimum dilution of 1:20 followed by 2-fold serial 

dilutions.  

 

o Positive screen control (PSC): A low positive control consisting of pooled human 

serum spiked with 25 ng/ml of goat-anti-ocrelizumab antibody 

 

 Negative control (NC): Pooled ocrelizumab-untreated  patient serum/normal human 

serum 

 

 Ocrelizumab reference material (immunodepletion reagent): rhuMAb 2H7 reference 

material; v0.2 reference material, Lot 2H7806-2 

 

Reviewer comment:  It appears that the same positive control, affinity purified goat polyclonal 

antibody against the ocrelizumab complementarity determining region (CDR), was used in the 

assay validation reported in 2H7.012.AVR_2 for the ELISA, the assay validation reported in 

4.2H7.9.AVR_0 for the discontinued ECLA method, and  the assay validation reported in 

2H7.0140AVR_0 for the Nab assay, although it may be referred to differently.   

 

Validation Results 

 

Minimum dilution of samples 

The minimum sample dilution was determined to be 1:20 in assay diluent.   

 

Reviewer comment:  It was stated that the minimum sample dilution was 1:20.  However, no 

additional data were provided to support the minimum dilution determination. This is a typical 

sample dilution level, and the assay validation data indicate that it is an appropriate dilution for 

use with this method. 

   

Screening assay cut point determination 

 

A floating cut point is used in the screening assay; it is determined by multiplying the cut point 

multiplication factor and the average NC signal for each plate.  Separate cut point multiplication 

factors were determined for each indication (RA, MS, and lupus) by targeting a 5% false positive 

rate.  To determine the cut point multiplication factor for each indication, a panel of 100 MS (50 

PPMS and 50 RRMS), 100 RA, and 100 lupus naïve human serum samples was screened in 

duplicate in each study, which also included 8 replicates of the PTC, 2 replicates of the PSC, and 

8 NC replicates. A total of three independent studies were conducted by two analysts over the 

course of three days.  The mean optical density (OD) values of the MS (Appendix B, Table B2), 

RA (Appendix B, Table B1) and lupus (Appendix B, Table B3) naïve human serum samples 

were provided in the submission.  Four MS samples were identified as possible positives based 

on high levels of % drop observed in the immunodepletion study (See discussion later and Table 

B5) and were excluded from the analysis as biological outliers. The mean ODs for the three 

independent studies were 0.044, 0.041, and 0.037 with CVs of 212%, 21%, and 20%, 

respectively, after exclusion of the four outliers.   
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The sample OD score was calculated by dividing the mean OD value from the duplicates by the 

average OD value of the NC on the same plate (OD/NC).  The OD scores were log transformed 

and plotted against the quantiles of the standard normal distribution and the regression line (QQ 

plots).  Values plotted at locations far from the regression line are considered statistical outliers 

and may be removed from the data analysis.  No statistical outliers were identified for the RA or 

lupus samples, while one sample from assay 1 was identified as a statistical outlier for the MS 

samples and was removed from the cut point multiplication factor determination.   

 

Reviewer comment:  As described above, high variability was noted in Assay 1 (212% CV).  

Following removal of the additional statistical outlier, the CV for Assay 1 was calculated as 

13.6%, which is comparable to the CV for the other two assays.  This is acceptable.  

 

After outlier removal, sample signals were log transformed, and the cut point multiplication 

factors were determined independently for the RA, MS and lupus human serum samples based 

on a 20%, 10%, 5%, 3% and 1% false positive rate (Table 2, Appendix C).  Cut point factors 

targeting the 5% untreated positive rate were calculated to be 1.264 for RA and 1.15 for MS, and 

a cut point factor at the 3% false positive rate was calculated to be 1.011for the lupus samples.  

The cut point factors are used in the following equation to determine the plate-specific screening 

assay cut point value: 

 

Screening cut point value = (Mean OD of NC) x (Cut point Factor) 

 

Reviewer comment:  The cut point determination for the screening assay is acceptable. 

 

Immunodepletion threshold (confirmatory/specificity assay cut point)  

 

The immunodepletion threshold (assay cut point) was established using the same panel of RA, 

MS and 1upus naïve human serum samples.  The serum samples and the PSC were pre-incubated 

with or without 20 µg/ml of ocrelizumab reference material (immunodepletion reagent) to 

deplete potential ADA prior to analysis.  A significant reduction in assay response after pre-

incubation with the immunodepletion reagent indicates the positive screening assay response is 

specific to ocrelizumab ADAs.  Assays were performed by three analysts over the course of one 

day, and the averaged data from each sample were presented in Appendix B. As noted 

previously, for the MS indication, four samples with inhibition levels from 90-93% were 

removed as biological outliers due to concern that the samples were possible positives.  No 

statistical outliers were identified.    

 

The drop score (percent inhibition) is calculated using the following equation: 

 

% drop = [(sample signal without immunodepletion reagent – sample signal with 

immunodepletion reagent) ÷ sample signal without immunodepletion reagent] X 100% 

 

Using the mean drop score, the immunodepletion cut point was determined by targeting 1% or 

5% false positive rates as follows: 

 

1% false positive rate: 
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Immunodepletion cut point = Mean of drop score + 2.326 x SD of the drop scores 

 

5% false positive rate: 

Immunodepletion cut point = Mean of drop score + 1.654 x SD of the drop scores 

 

The immunodepletion thresholds calculated at both 1% and 5% false positive rates are shown in 

the following table. 

  
 

Reviewer comment:  The immunodepletion threshold targeting the 1% false positive rate 

(38.20%) was chosen to be used in the immunodepletion assay.  The confirmatory assay cut 

point validation data are acceptable.   

 

Titer cut point determination  

Samples confirmed as positive in the immunodepletion assay will be further characterized by 

titration to determine the relative amounts of ADAs present in the sample.  Titer is defined as the 

number of dilutions of a confirmed positive sample to reach a signal below the predefined cut 

point.  It was stated that several confirmed positive MS and lupus samples were not titerable, and 

it was likely due to the cut point factors for these two indications (1.15 and 1, respectively) being 

close to 1, which leads to a high possibility that confirmed positive samples would not be able to 

cross the screening cut point to reach a final titer.  Therefore, a titer cut point offset was 

determined and used to calculate a plate-specific titer cut point.  The titer cut point offset was 

defined as four times the mean standard deviation (0.05) of the NC results (8 replicates each) 

from all screening validation assays (9 assays per indication, a total of 27 assay runs).  The titer 

cut point offset was determined to be 0.02.  Using the titer cut point offset, the plate-specific titer 

cut point is calculated using the following equation: 

 

Titer cut point = mean of NC + 0.02 

 

Reviewer comment:  The multiplier of four was chosen to ensure that enough of a difference 

between the screening cut point and the titer cut point exist, therefore resulting in a high 

probability of the titration curve crossing the cut point.  The multiplier was also chosen to ensure 

that the difference between the two cut points is not too wide, therefore minimizing the possibility 

that a confirmed positive sample cannot be titered.  The titer for PSC was consistently 

determined in all runs when a titer cut point offset of 0.02 was applied. This is acceptable.  

 

Relative sensitivity 

 

The relative sensitivity of the ELISA was determined by diluting PC in pooled normal human 

serum to determine the concentration that resulted in an assay response at the screening cut point.  
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The data from six assay runs were used, and cut point multiplication factors for the RA, MS and 

lupus indications were applied to the same data set (Appendix B, Tables B7-B9).  The assay 

detection limit was assessed using 24, 12, 6, 3 and 1.5 ng/ml positive ADA control.  The relative 

sensitivity was calculated using the following equation:  

 

Relative sensitivity = concentration above cut point + {[(OD above cut point – cut point) x 

(concentration below – concentration above)]/(OD above cut point – OD below cut point)} 

 

The relative sensitivities were determined to be 7 ng/ml for MS (range 12- 4 ng/ml), 11 ng/ml for 

RA (range 17-6 ng/ml), and ≤3 ng/ml for lupus (range 4-3 ng/ml).   

 

Reviewer comment:  The relative sensitivity of the ELISA is adequate.   

 

Drug (ocrelizumab) tolerance 

To determine the drug tolerance level, PC was spiked into MS sample matrix at 0, 25, or 500 

ng/ml, and the interference level was determined in the presence of 0, 10, 20 and 50 µg/ml of 

ocrelizumab (Appendix B, Tables B10-B12).  The following table shows the drug tolerance data 

for MS samples. 

 
 

The data indicate that at a concentration of 25 ng/ml ADA, no drug tolerance was observed.  The 

data at the high ADA concentration of 500 ng/ml was incorrectly reported in the initial assay 

validation report, which stated that the drug tolerance level was 50 µg/ml of ocrelizumab.  The 

drug tolerance level was corrected and reported, in Appendix 2 of the current assay validation 

study, which states that a high level ADAs (500 ng/ml) could be detected in the presence of up to 

20 µg/ml of ocrelizumab.   

 

Reviewer comment: The drug interference study results showed that the ELISA can detect 500 

ng/ml of ADA in the presence of 20µg/ml of ocrelizumab in MS matrix. Therefore, the detection 

limit of ADA for MS samples in the presence of 20 µg/ml of ocrelizumab is 500 ng/ml.  The 

applicant stated that the concentrations of ocrelizumab used in the drug tolerance study, were 

selected based on the expected concentrations of drug in therapeutic-treated cohorts at time of 

ADA sampling.  However, the cmax of ocrelizumab in patient serum 1 h after infusion of a 600 mg 

dose is approximately 220 ng/ml, and by the time of sampling for immunogenicity, the levels of 

ocrelizumab are expected to be significantly lower (approximately 50 ng/ml based on 

information provided by the clinical pharmacology reviewer).  Therefore, the ocrelizumab 

concentrations assessed in the drug tolerance study are much higher than what would be 
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expected in clinical patient samples at time of immunogenicity sampling and provide a worst-

case ocrelizumab drug concentration.  The drug tolerance level is acceptable.   

   

Recovery 

Recovery was assessed by spiking 25 ng/ml PC into 10 RA, 10 RRMS, 10 PPMS, 10 SLE and 8 

LN treatment-naïve human serum samples.  A control sample was also prepared by spiking 25 

ng/ml of the PC into normal pooled human serum.  The data provided in Appendix B, Tables 

B13 – B17, show that all of the RA, RRMS, PPMS, and SLE serum samples spiked with positive 

control screened positive.  One sample spiked into the LN treatment-naïve serum screened 

negative. 

 

Reviewer comment:   The recovery study for MS is adequate. 

 

Selectivity 

Cross-reactivity 

To assess the assay’s potential to detect other molecules that may be present in serum from the 

patient-specific population, NC was spiked with and without Rituxan® (0, 0.5, 100 µg/ml), an 

anti-Rituxan antibody (0, 0.5 µg/ml), Avonex® (0, 15 µg/ml), and Remicade® (0, 0.5, 100 

µg/ml), as well as hemolyzed whole blood (0, 2, 10%) and lipids (0, 150, 500%).  The data 

(Appendix B, Tables B18-B23) showed that each molecule  resulted in a negative screen result.   

 

Reviewer comment: The cross-reactivity study is acceptable. 

 

Interference 

To assess the ability of the assay to detect ADAs in the presence of molecules that may exist in 

the population-specific human serum samples, NC samples were spiked with and without PC (0, 

25, 500 ng/ml) in the presence of Rituxan® (0, 0.5, 100 µg/ml), an anti-Rituxan antibody (0, 0.5 

µg/ml), Avonex® (0, 15 µg/ml), and Remicade® (0, 0.5, 100 µg/ml), as well as hemolyzed 

whole blood (0, 2, 10%) and lipids (0, 150, 500%).  The data showed that the PC screened 

positive in all samples, indicating that no interference was observed.   

 

Reviewer comment:  The cross reactivity and interference study results were analyzed using the 

RA floating cut point of 0.054 (cut point factor at 1.264) instead of the MS cut point of 0.049 (cut 

point factor at 1.15). However, the screening results for these studies will remain the same if the 

data were analyzed using the MS cut point; therefore, the interference and cross reactivity 

studies  are acceptable.   

 

Precision 

Inter-assay precision was assessed using data derived from the NC (data from 91 independent 

assays over 24 days), PTC and PSC (data from 31 independent assays over 13 days); intra-assay 

precision was determined only for the NC and the PSC, because there was only one titer value 

per plate.  Intra-assay precision for the NC and PSC were reported as 45% CV and 9% CV, 

respectively; inter-assay precision of the NC, PSC and PTC were reported as 29% CV, 25% CV 

and 5% CV, respectively.   
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Reviewer comment:  The intra-assay variability for the NC (45% CV) is higher than expected.  

According to the acceptance criteria described in the  method validation plan (Appendix 4), 

for acceptable runs, the intra-assay CV for the NC should be ≤ 30%.  Therefore, the precision 

data provided here indicate that the intra-assay CV of the NC is outside the acceptable range.  

However, precision was revalidated as part of assay transfer to  which is the site where the 

samples from MS pivotal studies were analyzed, and acceptable intra-assay precision was 

demonstrated (see discussion later).  

 

Ruggedness/Robustness      

The ruggedness/robustness of the ELISA was tested by two analysts in two different laboratories 

on different days using different equipment and with a range of incubation times, as outlined in 

the table below.   

 
 

Reviewer comment: The ruggedness and robustness data provided in the submission (Appendix 

B, Table 25) demonstrate that the assay is robust with regard to the variations in incubation 

times tested.  The PSC signal was above the assay cut point, and the difference in the PTC values 

between the minimum incubation time and maximum incubation time plates was within ±0.3 t.u.  

The assay ruggedness and robustness is acceptable. 

 

Stability 

Reagent stability: The NC, PSC and PTC were used to assess the stability of the following 

reagents either fresh (unstressed) or stored at 2-8°C for 1 week (stressed):  biotin conjugate stock 

1, DIG conjugate stock 1, and HRP conjugate stock 1.  The acceptance criteria for the stability 

study were as follows: 1) PSC signal generated with unstressed and stressed reagents must be 

above the assay cut point, 2) NC signal generated with unstressed and stressed reagents must be 

below the assay cut point, and 3) the control titer generated with stressed reagents must be within 

±0.3 t.u. of the control titer values generated with the unstressed reagents.  The change in titer 

between assays conducted using fresh and stressed reagents is 0.03.   

 

Reviewer comment:  The results indicate that the biotin conjugate stock 1, DIG conjugate stock 

1, and HRP conjugate stock 1 are stable at 2-8°C for 1 week.  The reagent stability is 

acceptable. 

 

Analyte stability: The stability of the PC was initially validated under cumulative stressed 

conditions of 5 days at 2-8°C, 5 freeze-thaw cycles, and 12 h at room temperature (data included 

in Appendix 1, Tables 27 and 28).  Analyte stability was updated and the data included in 

Appendix 2 (Tables 1-8).  The updated stability assessment included an analysis of undiluted 

(neat) PC in human serum under the following cumulative conditions: 7 freeze/thaw cycles, 21 h 

room temperature, and 234 h at 2-8°C.  Diluted PC (using the minimum dilution of 1:20) 

stability was assessed after 4 days of storage at 2-8°C.  Additionally, long term stability of the 

(b) (4)

(b) (4)
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PC was conducted by assessing the PTC stock 1 and PSC stock 1, both prepared in normal 

human serum and stored at <-60°C for 2 years.   

 

Reviewer comment: The results indicate that undiluted (neat) PC is stable following 7 

freeze/thaw cycles, 21 h room temperature, and 234 h at 2-8°C, and diluted PC is stable for 4 

days at 2-8°C.  Furthermore, PC can be stored at <-60°C for up to 2 years. The PC stability is 

acceptable.  

 

Assay Acceptability Criteria 

The following are the assay acceptance criteria described in the  method validation plan 

(assay validation report ICDIM 172, Appendix 5).   

 

Acceptance criteria for acceptable runs: 

 PSC %CV between replicates ≤ 30.0% 

 PSC mean response (OD) ≥ the assay cut point (mean NC x 1.15) 

 PSC OD/cut point OD ratio must be within acceptable range of 1.00 to 2.51 

 NC %CV ≤ 30.0% 

 Sample replicate %CV ≤ 30.0% 

 

Reviewer comment: Potential hook effect was not assessed. In the October 20, 2016 IR 

response, the applicant provided development data that showed that ADA PC at concentration 

range of 3 ng/ml to 100 µg/ml had no hook effect (Figure 19).  The ADA PC used in this 

experiment was the same PC used in the assay validation study.  This is acceptable. 

 

In summary, the ADA assay is adequately validated to support its intended use.  

 

The ELISA was later transferred to  and the assay transfer validation was 

conducted using RA and lupus patient samples, but not MS samples.  MS patient samples were 

not analyzed at ; therefore, the validation study for  was not reviewed.    

 

2.  method transfer assay validation report (Appendix 5, validation 

report: ICDIM 172)  

 

The ELISA for the detection of anti-ocrelizumab antibodies in human serum was transferred to 

 in February 2014. The method was partially validated and documented in assay validation 

report #ICDIM 172 (Appendix 5).  NC, PC, PTC, biotin conjugate stock 1, DIG conjugate stock 

1, HRP conjugate stock and Rebif stock were supplied by Genentech.  The following table 

provides a summary of the initial assay validation report. 

 

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)
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Precision 

Inter-assay precision was assessed using validation data derived from NC (Table 1A), PSC 

(Table 1B), and PTC (Table 1C) from 13 validation runs.  Inter-assay precision for the NC, PSC 

and PTC were 29.8% CV, 21.6% CV and 4.32% CV, respectively.  Based on these data, a tighter 

PTC acceptance range of 2.58 – 3.18 was established (Genentech’s original range was 2.75 – 

3.35; derived from mean ± 0.3 titer unit).  Intra-assay precision was also determined by 

assessing NC (Table 1A) and PSC (Table 1B) from 13 validation runs, and was ≤ 17.1% CV and 

≤ 15.0% CV, respectively.  The  data are comparable to Genentech data for inter-assay 

precision and improved for intra-assay precision (Table 22).  Furthermore, the precision of the 

PSC/screen cut point ratio (a system suitability control) determined from 13 validation runs 

(Table 2) was 11.3% CV.  The overall precision study is acceptable. 

 

Specificity/Selectivity (Recovery) 

Assay specificity was determined using data derived from 3 validation runs consisting of 10 

individual MS human serum samples (SP 1-10) and 1 NC sample (SP 13).  The data presented in 

Table 5 show that the mean raw signal for each sample was below the plate cut point.  The 

selectivity of the assay was determined by spiking the 10 MS human serum samples (SP 1-10) 

and 1 NC pool sample (SP13) with 10.0 ng/ml of PC analyzed in 1 validation run (Table 6).  The 

data show that all of the MS samples and the one NC sample spiked with PC, screened positive.  

Therefore, it appears that components present in the MS matrix do not impact the assay; the 

recovery study is acceptable. 

 

Immunodepletion control performance 

Performance of the immunodepletion (confirmatory assay) control was assessed in two 

validation runs using PTC samples spiked with or without 20.0 µg/ml of ocrelizumab.  The 

immunodepletion threshold of 38.20% targeting the 1% false positive rate (established by 

Genentech for the MS indication) was applied and the % inhibition for each sample was 

determined.  The data presented in Table 3 show % inhibition of 93.7% (run ID 3RBBW2-T) and 

92.3% (run ID 20RBBW2-T).  The performance of the immunodepletion control is acceptable.     

 

Following the initial assay validation, Genentech requested that  conduct an interference and 

cross-reactivity validation study in normal human serum samples spiked with PSC (30 ng/ml) 

and PTC (200 ng/ml) with or without 1.00 µg/ml and 0.050 µg/ml Rebif.  No Rebif interference 

was observed.  The cross-reactivity data showed no cross-reactivity of 0.050 µg/ml Rebif in NC 

samples using normal human serum; however, cross-reactivity was observed with 1.00 µg/ml 

Rebif.  Genentech then requested that the cross-reactivity study be repeated in MS human serum 

samples.  The data showed no cross-reactivity with 1.00 or 0.050 µg/ml Rebif in MS human 

serum samples (Appendix 5, Tables 1, 2A-1, 2A-2, and 2B).   

 

Reviewer comment: The validation of the cross-reactivity and interference of Rebif in the ELISA 

method is acceptable.  The overall partial assay validation study conducted by  is 

acceptable. 

 

3. Validation of an ADCC method for the detection of anti-ocrelizumab Nabs in human 

serum (validation report: 2H7.014.AVR_0) 

(b) (4)

(b) (4)

(b) (4)
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The assay validation and statistical analysis were conducted by Genentech. The Nab assay was 

used in pivotal clinical trials WA21092, WA21093 and WA25046.  The following table provides 

a summary of the assay validation. 

 

 

 
 

The Nab assay is based on ADCC activity, which is one of the mechanisms of action of 

ocrelizumab, and was validated using baseline human sera from MS patients collected during the 

pivotal clinical trials in support of this BLA.  In principle, ocrelizumab binds to calcein AM-

labeled human CD20+ B lymphoma target cells (MEC-2) and activates NK cells through CD16a 
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binding, which leads to the induction of ADCC activity and lysis of the target cells to release 

fluorescent Calcein.  ADCC activity is measured by the intensity of the fluorescent signal.  If 

anti-ocrelizumab Nabs are present, ocrelizumab-induced ADCC activity will be inhibited, which 

lead to decreases in cell lysis and fluorescent signal.  The specificity of anti-ocrelizumab Nabs is 

confirmed in the presence of obinutuzumab, an anti-human CD20 antibody with enhanced 

ADCC activity; in the same cell system, obinutuzumab-induced ADCC activity will not be 

blocked by the presence of anti-ocrelizumab Nabs.   

 

In the Nab assay,  samples are diluted in pooled normal human serum and incubated for 1 h with 

either 5 ng/ml of ocrelizumab (screening assay) or 1 ng/ml obinutuzumab (confirmatory assay) 

in a 96-well microplate to allow binding of ocrelizumab to the anti-ocrelizumab Nabs present in 

the sample.  Following incubation, the samples are transferred to an assay plate and incubated in 

triplicate for 2.5 h with 4,000 MEC-2 cells/well and 20,000 NK cells/well to enable the induction 

of ADCC activity.  The target and effector cells are thaw-and-go cells stored in frozen aliquots 

and thawed immediately before use.  After incubation with the cells, the samples are centrifuged, 

and the supernatants are transferred to a reading plate.  Fluorescence is measured using a 

fluorescent plate reader at wavelengths of 485 nm (excitation) and 520 nm (emission).   

 

The assay controls used in the validation study were provided by Genentech and include the 

following:  

 Positive control: affinity-purified goat polyclonal antibodies against ocrelizumab 

complementarity determining region (Lot justinlo-11NOV14-37) 

 

o High positive control (HPC) – Positive control diluted to 10 µg/ml in NC 

o Low positive control (LPC) – Positive control diluted to 1.5 µg/ml in NC 

 

 Negative control (NC): Pooled normal human serum 

 

 Ocrelizumab (rhuMAb 2H7) reference material: Genentech v0.2 reference material (Lot 

2H7806-2) 

 

o Maximum (Max) – control with drug 

o Minimum (Min) – control without drug 

 

 Obinutuzumab (GA101) reference material (confirmatory reagent): Roche, Inc. (Lot 

G005.03E) 

 

o Maximum (Max) – control with drug 

o Minimum (Min) – control without drug 

 

Validation Results 

 

Screening assay cut point determination 

A plate-specific floating cut point is calculated as the mean relative fluorescent unit (RFU) of the 

NC signal for each plate multiplied by the screening cut point factor.  To determine the screening 

cut point factor, a panel of 72 ocrelizumab-naïve MS human serum samples were assessed by 2 
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analysts in 3 independent assays over 3 days.  Two of the samples were removed from the cut 

point factor analysis due to high CV and insufficient sample volume. 

 

The sample RFUs were normalized to the mean NC RFU signal and log transformed.  The 

statistical outliers identified had normalized values less than the 25
th

 quantile minus 3 times the 

inter-quantile range (IQR) or greater than the 75
th

 quantile plus 3 times the IQR.  Two statistical 

outliers were identified. 

 

The validation cut point (CP) for the Nab screening assay was estimated based on a 5% false 

positive rate, factoring in the outlier percentile (OP; the proportion of outliers identified in the 

original sample).  The average cut point factor was calculated from the mean CP from each of 

the three runs as follows: 

 

Cut point factor = EXP(Mean[CP]) 

 

The cut point factor targeting a 5% false positive rate was determined to be 0.861.  The plate-

specific screening cut point is calculated as 0.861 x mean NC. A sample is considered positive 

for anti-ocrelizumab Nabs if the signal is below the cut point, and is considered negative if the 

sample signal is above the cut point.   

 

Reviewer comment:  The Nab assay screening cut point determination is adequate.   

 

Confirmatory assay cut point determination  

 

A plate-specific floating cut point is calculated as the mean RFU of the NC signal for each plate 

multiplied by the confirmatory cut point factor.  To determine the confirmatory cut point factor, 

the same panel of 72 ocrelizumab-naïve MS human serum samples were assessed by 2 analysts 

in 3 independent assays over 3 days.  The same two samples were removed from the cut point 

factor analysis due to high CV and insufficient sample volume.  The sample RFUs were 

normalized to the mean NC RFU signal and log transformed.  The normalized score values were 

assessed and one statistical outlier was identified.  The validation cut point for the Nab 

confirmatory assay was calculated based on a 1% false positive rate; statistical outliers were 

excluded.  The average cut point factor was calculated from the mean CP from each of the three 

runs as follows: 

 

Cut point factor = EXP(Mean[CP]) 

 

The cut point factor targeting the 1% false positive rate was determined to be 0.823.  The plate-

specific screening cut point is calculated as 0.823 x mean NC. A sample is confirmed positive for 

anti-ocrelizumab Nabs if the signal is above the cut point, and is considered negative if the 

sample signal is below the cut point.   

 

Reviewer comment:  The determination of the Nab confirmatory assay cut point is acceptable.  

 

Relative sensitivity  
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The relative sensitivity of the Nab assay was determined by diluting the PC (20.0, 10.0, 5.00, 

2.50, 1.25, 0.625, 0.313, 0.156, 0.0780, 0.0390 µg/ml) in pooled normal human serum.  Relative 

sensitivity is defined as the concentration that resulted in an assay response at the screening 

assay cut point.  Samples were assessed in triplicate at the required dilution of 1/200 in six assays 

by two analysts over three days.  The mean relative sensitivity was determined to be 743 ng/ml. 

 

Reviewer comment:  The relative sensitivity of the Nab assay is adequate. 

 

Drug tolerance 

The drug tolerance of the Nab assay was determined by assessing the ability of the assay to 

detect the LPC (1.50 µg/ml) in the presence of 8.00, 4.00, 2.00, 1.50, 1.00 and 0.500 µg/ml of 

ocrelizumab in an unspecified sample matrix.  The following table shows the drug tolerance data 

and demonstrates that the Nab assay can detect up to 1.50 µg/ml of anti-ocrelizumab antibodies 

in the presence of 1.50 µg/ml of ocrelizumab.  

 
 

Reviewer comment: The specific sample matrix used in the drug tolerance validation study was 

not indicated.  Although the drug levels studied here are lower than the levels assessed in the 

drug tolerance study for ADA screening assay, as discussed previously, by the time of sampling 

for immunogenicity, the levels of ocrelizumab are expected to be approximately 50 ng/ml 

(information provided by the clinical pharmacology reviewer).  Therefore, the drug tolerance of 

up to 1.50 µg/ml ocrelizumab is acceptable.   

 

Recovery 

The ability of the Nab assay to detect anti-ocrelizumab Nabs in the presence of sample matrix 

components was assessed by analyzing the screening results of 10 MS treatment-naïve human 

serum samples spiked with 1.50 µg/ml of LPC in three separate assay runs.  In Run 1, 2 of the 10 

LPC-spiked samples screened negative.  The same samples were reassessed in Runs 2 and 3, and 

all 10 samples were determined to be positive. 

 

Reviewer comment:  The recovery is considered adequate.  

 

Selectivity 

Cross-reactivity 

To assess the ability of the Nab assay to detect other molecules that may be present in the 

population-specific serum samples, NC was spiked with or without anti-Rituxan polyclonal 
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antibodies (1.00 and 0.500 µg/ml), Rebif (1.00 and 0.0500 µg/ml) and recombinant human CD20 

extracellular domain (ECD; 500, 250, 125 and 62.5 µg/ml).  Each molecule spiked into NC 

resulted in a negative screen result.  Furthermore, the ability of endogenous soluble CD20 ECD 

to cross-react in the Nab assay was determined by assessing five naïve Non-Hodgkin’s 

lymphoma (NHL) samples and seven naïve chronic lymphocytic leukemia (CLL) samples, with 

one NC sample in the assay.  The levels of endogenous soluble CD20 ECD in the NHL and CLL 

population samples were 88 to 1734 µg/ml.  All of the NHL and CLL samples screened negative 

in the Nab assay, and endogenous soluble CD20 ECD did not cross-react in the Nab screening 

assay.   

 

Reviewer comment: The cross-reactivity study indicates no issues. 

 

Interference 

To assess the ability of the assay to detect Nabs in the presence of molecules that may exist in 

the population-specific human serum samples, NC was spiked with or without anti-Rituxan 

polyclonal antibodies (1.00 and 0.500 µg/ml), Rebif (1.00 and 0.0500 µg/ml) and recombinant 

human CD20 extracellular domain (ECD; 500, 250, 125 and 62.5 µg/ml) in the presence of 1.50 

and 10.0 µg/ml of anti-ocrelizumab antibodies.  The results showed that there was no 

interference by the tested molecules.   

 

Interference of the endogenous soluble CD20 ECD was further assessed by screening the CLL 

and NHL samples in the presence of LPC and HPC.  One of the NHL samples had a negative 

result in the presence of anti-ocrelizumab antibodies in the screening assay, which may due to 

the patient being treated with other B-cell depletion drugs prior to sampling.  The CLL and NHL 

samples were further assessed in the confirmatory assay in the presence of anti-ocrelizumab 

antibodies, and each sample was confirmed positive. 

 

Reviewer comment: It was determined that up to 1.734 µg/ml of endogenous soluble CD20 ECD 

did not interfere with the Nab assay in the presence of the LPC and HPC.  The interference study 

indicates no issues. 

 

Precision 

Intra-assay and inter-assay precision was determined for both the screening assay and the 

confirmatory assay using NC, LPC, HPC, and Max and Min control samples.  The precision 

assay data for the screening assay was determined from 26 independent validation assays 

conducted over 12 days (Table 10).  For the screening assay, the intra-assay precision was 2 to 

8% CV, and the inter-assay precision was 15 to 30% CV.  Data from nine independent validation 

assays performed over the course of three days were used to determine confirmatory assay 

precision (Table 11).  For the confirmatory assay, the intra-assay precision was 4 to 7% CV, and 

the inter-assay precision was 6 to 21% CV.   

 

Reviewer comment:  The Nab assay precision is acceptable.  

 

Ruggedness/Robustness 

Sample and plate incubation times were varied to assess the ruggedness and robustness of the 

Nab assay.   
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The % differences in the RFUs of the sample incubation time variation study were between -4 

and 1%, and the % differences in the RFUs of the assay incubation time variation study were 

between -21 to -5%.  

 

Reviewer comment:  The assay ruggedness and robustness is acceptable.    

 

Plate uniformity 

The NC was used to assess the uniformity of the dilution plate and the assay plate used in the 

screening assay.  NC was filled into each plate well and the RFU signal measured.   

The data showed that the mean RFU was 6332 and the CV was 4.60%.   

  

Reviewer comment:  The plate uniformity is acceptable. 

 

Stability 

The stability of the study analyte, anti-ocrelizumab Nabs, was assessed using HPC and LPC 

samples prepared neat and stored under the following conditions: 5 days at 2-8°C, 27 h at room 

temperature, and 10 freeze-thaw cycles.  The results of the stability study (Table 15) indicate that 

the HPC and LPC samples containing 1.50 and 10 µg/ml of anti-ocrelizumab antibodies were 

stable following storage for 5 days at 2-8°C, 27 h at room temperature, and 10 freeze-thaw 

cycles.   

 

Reviewer comment: The analyte stability is acceptable.   

 

Assay acceptability criteria  

System suitability/acceptability criteria for the screening and confirmatory assays include 

controls of the positive and negative control results versus the plate-specific cut point; the %CV 

of the NC, HPC, LPC, Max and Min replicates; and the ratios of the positive controls to the 

negative controls.   

 

Reviewer comment:  In summary, the Nab assay is acceptable for use in the detection of 

potential Nabs present in ocrelizumab-treated human MS patient samples. 
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Center for Drug Evaluation and Research
White Oak Bldg 22

10903 New Hampshire Ave.
Silver Spring, MD 20993

Date:  October 28, 2016
To: Administrative File, STN 761053/0
From: Reyes Candau-Chacon, Ph.D., Reviewer, OPQ/OPF/DMA/BIV
Through: Patricia Hughes, Ph.D., Acting Branch Chief, OPQ/OPF/DMA/BIV
Subject: New Biologic License Application (BLA)
US License: 1048
Applicant: Genentech, Inc.
Facilities: Genentech Vacaville, 1000 New Horizons Way, Vacaville, CA-956888 (FEI # 

3002902534)
Product: Ocrelizumab (rhuMAb 2H7, PRO70769, RO4964913)
Dosage: Single-Use Vial containing 300mg/10mL (30mg/mL) of ocrelizumab in liquid form 

for Intravenous Infusion 
Indication: Treatment of patients with relapsing-forms of multiple sclerosis (RMS) and primary 

progressive multiple sclerosis (PPMS)
Due date: December 28, 2016

Recommendation for Approvability: BLA 761053 is recommended for approval from a microbial 
control and microbiology product quality perspective. 

Review Summary
Genentech, Inc. has submitted BLA 761053 to license ocrelizumab and the associated drug 
substance and drug product manufacturing processes. 

BLA 761053 was submitted in eCTD as a rolling BLA; the original application was submitted on 
April 4, 2016 and contained modules 1, 2, and 4; modules 3 and 5 were submitted on April 28 2016 
in amendment 0001. This review contains the assessment of the manufacturing process of 
ocrelizumab  drug substance from a microbiological quality perspective. For review of drug 
product aspects of the application, please see the review by Dr. Bo Chi.

Amendments Reviewed for Drug Substance Quality

Information 
Request date

Question  numbers Amendment 
sequence Amendment date

June 27, 2016 1 to 7 0024 July 15, 2016

July 26, 2016 1, 3, 4, 5 0034 August 18, 2016
September 20, 2016

October 27, 2018 1c, 5 0063 October 28, 2016

32 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page

(b) (4)
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BLA 761053: Ocrelizumab DS and DP Manufacture
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CONCLUSION

The facilities, equipment, environmental controls, cleaning and contamination control strategy
employed by Genentech Vacaville Inc. (FEI 3002902534) and  

) for Ocrelizumab drug substance and drug product manufacture are adequately 
described, and were verified during PLI inspections. Corrections to deficiencies identified 
during the inspections have been deemed satisfactory. All proposed manufacturing and testing 
sites for BLA 761053/0 are recommended for approval from a facilities assessment 
standpoint.

________________________________________
Ruth Moore Ph.D.
Chemist/ Quality Assessment Lead (Ag.)
OPF Division of Inspectional Assessment Branch 1

_________________________________________
Zhihao Peter Qiu, Ph.D.
Branch Chief
OPF Division of Inspectional Assessment Branch 1
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DN: c=US, o=U.S. Government, ou=HHS, 
ou=FDA, ou=People, cn=Ruth A. Moore -S, 
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Date: 2016.10.14 16:35:27 -04'00'
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Date: 2016.10.14 16:37:40 -04'00'
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

MEMORANDUM Center for Drug Evaluation and Research - Food & Drug Administration
Division of Biotechnology Review and Research I

White Oak Campus, Building 71, Room 2268, 10903 New Hampshire Ave, Silver Spring, 20993
Telephone (240) 402-9498, email: milos.dokmanovic@fda.hhs.gov 

BB-IND: 100,593 (eCTD #0692/SDN702)

DATE:                         April 15th,  2016

FROM: Milos Dokmanovic, Ph.D., RAC, CDER/OPQ/DBRRI

THROUGH: Linan Ha, Ph.D., Team Leader, CDER/OPQ/DBRRI

SUBJECT:                              CMC review (Expanded Access Program, EAP)

PRODUCT: Ocrelizumab- a recombinant humanized IgG1κ monoclonal 
antibody against CD20. 

INDICATION:  Patients with primary progressive multiple sclerosis (PPMS)

ROUTE OF ADMIN: Intravenous infusion 

STUDY DESIGN:                 The study is designed as an open-label, single-arm, multi-center 
expanded access program.  Ocrelizumab 600 mg will be 
administered as two 300 mg i.v. infusions separated by14 days 
every 24 weeks.  Approximately 900-1000 patients will be enrolled 
in this study at approximately 100 study sites in the US.

SPONSOR: Genentech

Received by FDA:                  April 12th, 2016
                            

Summary Conclusion and Recommendation: From a product quality perspective, this study is 
safe to proceed. We defer to DIA for compliance status of all relevant manufacturing facilities 
for ocrelizumab. 
 

Summary and background

No new CMC information is provided in this submission.  In the current amendment, the 
expanded access protocol provides treatment for approximately 900-1000 eligible patients with 

Reference ID: 3917697



PPMS before ocrelizumab becomes commercially available in the US.  The proposed clinical 
protocol will use the same dosage of ocrelizumab as used in the previous clinical studies 
performed under this IND.  Since the dosage is not changing, the endotoxin and host cell DNA 
specifications are still within the USP- and WHO-recommended limits and are acceptable. 
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