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Actionable Intelligence: Roche/Genentech’s ocrelizumab (Ocrevus) 

received breakthrough designation from FDA on February 2016, for 

showing promising results in treating the hitherto untreatable form of 

MS, primary progressive MS (PPMS). Through the clinical trials for 

Relapsing Multiple Sclerosis (RMS) and PPMS, the drug showed 

significant efficacy improvements and a similar safety profile 

compared to its comparator interferon-beta 1a (Rebif). Our analysis 

of the early Phase III clinical trial data aggregated in Evidex revealed 

a slight imbalance in the incidence of malignancies (4 cases vs. 2 

cases for Rebif) and a small number of potentially drug-induced 

fatalities. Serious infections like progressive multifocal 

leukoencephalopathy (PML) were not observed in the clinical trials, 

but warrant a close scrutiny, especially since this drug’s non-MS 

clinical trials were suspended due to an increased risk of serious 

opportunistic infections that were sometimes fatal. 

Drugs Covered: Ocrevus, Rebif, Tysabri, Lemtrada, Tecfidera, 

Rituxan 

Indications Covered: Multiple Sclerosis, Relapsing-Remitting 

Multiple Sclerosis   

Drug Classes Covered: Paste here. Align lef Monoclonal 

antibodies, Interferons, Selective immunosuppressants 

MoA Covered: Antibody-Receptor Interactions, CD20-directed 

Antibody Interactions, Biological Response Modifiers, Integrin 

Receptor Antagonists, Antibody-Receptor Interactions, 

CD52directed Antibody Interactions 

Overview: On 17 February 2016, FDA granted “Breakthrough 

Therapy Designation” to the investigational medicine Ocrevus 

(ocrelizumab, Roche/Genentech) for the treatment of Primary 

Progressive Multiple Sclerosis (PPMS). PPMS is a form multiple 

sclerosis (MS) that is characterized by steady worsening of 

symptoms due to progressive neurodegeneration, without distinct 

relapses or periods of remission. This makes ocrelizumab the first  

 

investigational medicine for MS to be granted Breakthrough Therapy 

Designation. Along with PPMS, Ocrevus (ocrelizumab) is also 

proposed to treat relapsing MS (RMS), which is a more common type 

of MS. Ocrevus (ocrelizumab) is a monoclonal antibody (Mab) that is 

administered by intravenous infusion (600 mg dose) every 6 months. 

 

Ocrevus (ocrelizumab) is an anti-CD20 Mab that targets B-

lymphocytes only. It is a more humanized form of Rituxan 

(rituximab), another anti-CD20 Mab approved by FDA in 1997 to 

treat certain lymphomas and rheumatoid arthritis. Rituxan 

(rituximab) was initially tested for MS and Phase II trials showed 

promising results. In spite of these encouraging results, 

Roche/Genentech decided not to continue its development as MS 

therapy, probably due to patent issues; Rituxan (rituximab) will lose 

patent protection in the near future, and may become available in 

cheaper biosimilar forms. Ocrevus (ocrelizumab) was developed as a 

replacement of Rituxan that would provide advantages with regard 

to safety and efficacy. Those advantages were not seen initially in 

non-MS indications as Roche/Genentech had to suspend its clinical 

trials for Rheumatoid arthritis and Lupus, due to increased incidence 

of serious and opportunistic infections in Ocrevus (ocrelizumab) 

treated patient that outweighed the clinical benefits.  

 

However, this drug remained in development for multiple sclerosis, 

with one Phase II study completed in 2011 and three large on-going 

Phase III trials. Roche/Genentech plans to submit data from these 

trials by mid-2016 to FDA for approval to treat RMS and PPMS. If 

approved, Ocrevus (ocrelizumab) will join the new array of disease 

modifying therapies that are considered as “the best strategy 

currently available to slow the natural course of MS”. 
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OPERA I and II are Phase III, randomized, double-blind, double-dummy, global multi-centre studies assessing the efficacy and safety of 

Ocrevus (ocrelizumab, 600mg administered by intravenous infusion once every 6 months) compared with Rebif (interferon beta-1a, 44 mcg 

dose administered by subcutaneous injection three times per week) in people with RMS. Table-1 below gives comprehensive details of the 

efficacy and safety of these trials.  Ocrevus (ocrelizumab) significantly reduced the annualized protocol-defined relapse rate (ARR) at two 

years (96 weeks), time to onset of confirmed disability progression (CDP), the total number of T1 Gadolinium-enhancing lesions, and total 

number of new and/or enlarging T2 hyperintense lesions as detected by brain MRI. The safety profile of both the arms appeared similar with 

a serious AE rate of 6.9% for Ocrevus vs. 8.7% for IFN beta arm, but more malignancies  were reported in the Ocrevus (ocrelizumab) arm (4 

incidences vs. 2 incidences in the IFN beta arm). Infusion related reactions (IRR) was the most common AE (34.3% vs. 9.7% in IFN beta 

arm).   

The third trial of Ocrevus (ocrelizumab), ORATORIO is a Phase III, randomized, double-blind, global multi-centre study evaluating the 

efficacy and safety of ocrelizumab compared with placebo in 732 people with PPMS. Based on the initial analysis, Ocrevus (ocrelizumab) 

significantly reduced the primary endpoint of the study was time to onset of CDP sustained for at least 12 weeks and 24 weeks, change in 

timed 25-foot walk, change in T2 lesion volume and brain volume loss. The safety profile including the percentage of patients with AEs, and 

serious AEs were similar in both the drug treated and placebo arms. There was a higher rate of malignancies (2.3% vs. 0.8% in placebo) and 

4 deaths (due to pulmonary embolism, pneumonia, pancreas carcinoma, pneumonia aspiration) were observed in the Ocrevus (ocrelizumab) 

arm vs 1 (due to road accident) in placebo arm. Complete safety analyses are on-going for this trial, to identify whether increase in 

malignancies and deaths in the Ocrevus (ocrelizumab) treated arm are drug-induced. In Table-1 we have also included the clinical trial 

details of two Phase II trials of Rituxan. 

A significant observation through these trials is the absence of the increased susceptibility to serious and opportunistic infections, which was 

the reason for termination of Ocrevus (ocrelizumab) RA clinical trials. Especially, considering the increased risk of Progressive multifocal 

leukoencephalopathy (PML), a fatal  opportunistic viral infection associated with some MS drugs, a complete assessment of the clinical 

trials and close post marketing surveillance is necessary to identify the Ocrevus (ocrelizumab) associated infection risk. Also, the imbalance 

in malignancies in Ocrevus (ocrelizumab) in the initial clinical trial analysis of the ORATORIO trial is something to closely monitor. 

In the present article, we compared the safety profile of Ocrevus (ocrelizumab) with current MAb treatments Tysabri (natalizumab) and 

Lemtrada (alemtuzumab), and Tecfidera (dimethyl fumarate). In Table 2, we have listed the Important Medical Event (IME)-Serious terms 

(as designated by EudraVigilance Expert Working Group (EV-EWG)) found in the trials of Ocrevus (ocrelizumab) and the labels of the 

other MS drugs, and their corresponding incidence rates in FAERS (FDA’s Adverse Event Reporting System) case reports.  The data are 

obtained from Evidex™, our proprietary web-based platform that combines annotated data from curated clinical trial results with structured 

real-world drug evidence. Suicidal ideation was common for all the three Mab-based MS drugs (Ocrevus, Tysabri and Lemtrada); Breast 

cancer appeared in the clinical trials and FAERS reports of all the Mab-based MS drugs, but at a relatively higher rate in Ocrevus 

(ocrelizumab) trials. PML was not reported in the clinical trials of Ocrevus (ocrelizumab), but was seen in label, clinical trials, and FAERS 

reports of all the other MS drugs.  

Our RxSignal1 analytic identified 1 Active (potentially disease-related) signal and 4 Watchlist signals for Tysabri, and 1 Active, 1 Active 

(potentially disease-related) and 5 Watchlist signals for Tecfidera, which are listed in Table 3. The complete list of these signals can be 

accessed here. Based on the post-market reporting of adverse events by patients, we calculated an additional RxCost2 burden of $217.40 per 

prescription associated with Tysabri and of $77.37 per prescription associated with Tecfidera. RxScore3 of Tysabri and Tecfidera was 85.23 

and 80.43 respectively.  
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Safety Comparison to Existing Treatments 

Clinical Trials 

Table 1a and 1b below give a detailed overview of MS clinical trials of Rituxan (rituximab) and Ocrevus (ocrelizumab). The side-by-side 

tabulation is done to simplify presentation across trials that are all conducted in differing trial designs. The data of individual trials was 

procured from www.clinicaltrials.gov and the references indicated below. The OPERA and ORATORIO data were taken from the data 

published as an abstract and presented at a conference. These data and conclusions should be considered to be preliminary until published 

in a peer-reviewed journal. 
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Evidex™ is a web-based platform that provides insights using annotated data from curated clinical trials results and structured real-world evidence. 

Full data tables are reserved for Evidex™ subscribers. To learn more and request a trial of the Evidex platform,  

please contact us. 

http://www.adverahealth.com/
http://info.adverahealth.com/request-a-trial
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Label Comparison 

Table 2 below shows the IME serious AEs that appear at an elevated rate in the clinical trials of Ocrevus (ocrelizumab) from Evidex™ database and 

the latest labels of Tysabri, Tecfidera and Lemtrada. An ROR4 value of >1.0 indicates that there is a higher than expected reporting rate for a given 

AE / drug combination. A red Designated Medical Event (DME) tag indicates that the AE is on FDA’s DME list, which are inherently serious, often 

drug-related.  
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Evidex™ is a web-based platform that provides insights using annotated data from curated clinical trials results and structured real-world 

evidence. Full data tables are reserved for Evidex™ subscribers. To learn more and request a trial of the Evidex platform,  

please contact us. 

 

 

Boxed Warning 

Tysabri (natalizumab) currently has a boxed warning for PML and Lemtrada (alemtuzumab) has a boxed warning for severe autoimmune 

conditions (immune thrombocytopenia and anti-glomerular basement membrane disease), serious and life-threatening infections, 

anaphylaxis and serious infusion reactions, and risk of malignancies (thyroid cancer, melanoma and lymphoproliferative disorders). 

Tecfidera (dimethyl fumarate) does not have any boxed warning. Even though the malignancies and infection risk may be of concern with 

Ocrevus (ocrelizumab), it may not have a boxed warning, since the available data (as on today) from aggregated clinical trials on 

Evidex™do not show a higher rate of malignancies or serious infections with Ocrevus (ocrelizumab).  

 

REMS 

Tysabri (natalizumab) has FDA-mandated REMS according to which all pharmacies and prescribers should mandatorily enrol and get 

certified in the Tysabri (natalizumab) TOUCH Prescribing Program, which details the risks (mainly of PML) and appropriate uses of Tysabri 

(natalizumab). Lemtrada (alemtuzumab) also has a REMS which highlights the risks of autoimmune conditions, infusion reactions and 

malignancies. Tecfidera (dimethyl fumarate) does not come under any REMS programme. Even though the malignancies and infection risk 

may be of concern with Ocrevus (ocrelizumab), it may not have a REMS, since the available data (as on today) from aggregated clinical 

trials on Evidex™do not show a higher rate of malignancies or serious infections with Ocrevus (ocrelizumab).  

 

RxSignal 

Table 3 below shows the Active and Watchlist RxSignals for Tysabri and Tecfidera. Any Rxsignal tagged with “DR” indicates an AE that 

could potentially be related5 to the disease the medication is FDA-approved to treat. 
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RxCost 

Table 4 below shows the top 5 costliest non-labeled and labeled AEs associated with Tysabri and Tecfidera. 

 

 
 

 

 

RxScore 
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Disclaimer 

Neither Advera Health, nor its officers or analysts currently hold a direct or indirect investment position (long or short) in any of the 

securities of the companies who own a financial interest in the drugs mentioned in this Drug Evidence Reviews (“DER”). 

DERs are independent research pieces. Opinions provided by Advera Health analyst team in all DERs are based upon data and insight 

generated by the analytical tools of Evidex™ and other pertinent information gathered at the time of publication. DERs have never been, 

nor will ever be, sponsored or influenced by any third party, including any clients of Advera Health. The inclusion of a particular company, 

drug, adverse event, class or indication in this report is determined wholly by our quantitative signaling and analytic systems along with our 

qualitative analysis work. The inclusion or exclusion of any drug, company, adverse event, class or indication has not, and will not, be 

influenced by any third party, including any clients of Advera Health. 

Advera Health executes advisory projects for its clients from time to time.  Employees of Advera Health who provide opinions on these 

advisory projects have not contributed to this DER if it contains drugs that were part of an advisory project. 

No data generated or discussed in any advisory specific research projects are intentionally incorporated or distributed in any DER. We 

produce DERs on a variety of topics including a focus on all new novel drug approvals, without input of any kind from clients. We have not, 

and never will, accept payment, or input of any kind, from clients with regard to the opinions or conclusions provided in DERs. 

Advera Health, nor its officers or employees, has not been directly compensated by any party for the preparation of this report. The 

inclusion of a particular company, drug, class or indication in this report is determined wholly by our quantitative signaling and scoring 

systems along with our qualitative analysis work. The inclusion or exclusion of any drug, company, or indication has not, and will not, be 

influenced by any third party, including any clients of Advera Health. 

RxFilter results, disproportionality measures, RxSignals, RxScores, RxCosts, and Outcome rates change over time as a result of new case 

report procurement.  As a result, the data you see in this report might not reflect the latest update. Clients may access updated results 

through their Evidex™ subscription.  If you are not a client, you can contact us for more information. 

Footnotes 

1RxSignal uses a refined version of disproportionality analysis (DA) in order to make predictions regarding future FDA label changes. The 

key issue for developing a relevant signaling platform is being able to properly identify and track AEs that are of significant interest to FDA. 

RxSignal was developed by identifying key AEs from over one thousand past FDA alerts. 

An Active RxSignal term must be an RxSignal-eligible term that is not listed on the drugs prescribing information. Our new methodology 

closely monitor 3 AEs - progressive multifocal leukoencephalopathy, Stevens-Johnson syndrome, and toxic epidermal necrolysis, which are 

noted by the FDA as inherently serious and often drug-related DMEs. An Active RxSignal is triggered for these adverse reactions with at 

least 1 primary suspect case. 

For all other RxSignal-eligible AEs, an Active RxSignal is generated when at least 5 primary suspect cases are reported and the ROR is 2.0 

or greater, or when the primary suspect case count is between 2 and 5, and the lower end of the 95% confidence interval for the ROR is 2.0 

or greater. We use ROR values of 2.0 and above as a benchmark for an Active RxSignal to help avoid false positive signals. 
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A Watchlist RxSignal has the same criteria with the exception of having an ROR value between 1.0 and 2.0, if the AE has at least 5 primary 

case reports. When the primary suspect case count is between 2 and 5, a Watchlist RxSignal is generated if the lower end of the 95% 

confidence interval for the ROR value is between 1.0 and 2.0. 

2ROR is a disproportionality analysis known as the Reporting Odds Ratio. An ROR score greater than 1 indicates that there is a higher than 

expected reporting rate for a given AE/drug combination. While there is no widely accepted benchmark regarding the numerical level at 

which disproportionality analysis yields a safety signal, many in the drug industry assume that results above 2.0 warrant attention. 

3Potential Disease-Related 

Occasionally, disease-related (DR) symptoms are listed in the “adverse event” field by the person who submitted the FAERS case report. 

When such events are clearly related to the underlying disease those “AEs” are designated as DR and excluded from further analysis, 

including our RxCost and RxScore methods. Additionally, when an AE could reasonably be associated with 1) the disease itself, 2) the 

administration of a drug to treat the disease, or 3) unknown causes, we designated such AEs as "potential DR" and they are included in our 

cost and scoring methods. While we are careful to omit all DR AEs from analysis, it cannot be stated that our methods identify and exclude 

them all. 

RxFilter makes post-marketing adverse event (AE) case reports contained in FDA's Adverse Event Reporting System (FAERS) accessible by 

using a combination of computer algorithms and in-house data analysis. The system accurately standardizes and normalizes ~5 million AE 

case reports, from 1997 on, linked to over ~2,000 FDA approved drugs and feeds those clean data into our other analytics. 

RxScore is a proprietary algorithmic model that ranks the potential risk of each drug in our coverage universe on a 1-100 scale. The model 

is based on the average downstream cost of serious AEs and outcomes per patients exposed to a particular medication. 

RxCost is a proprietary algorithm that calculates downstream medical costs associated with AE/drug combinations.  We obtained FAERS 

case reports of all the AEs that occurred during the previous five year period, pertaining to a particular drug. These AEs were mapped to 

MedDRA (Medical Dictionary for Regulatory Activities) terms and the MedDRA terms were matched to the corresponding ICD-9 codes 

(International Statistical Classification of Diseases and Related Health Problems).  An average RxCost per AE is calculated by normalizing 

the five-year cost of treating a particular AE listed according to Healthcare Cost and Utilization Project (HCUP). 
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