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This presentation contains certain forward-looking statements. These forward-looking statements may be identified by words 

such as ôbelievesõ, ôexpectsõ, ôanticipatesõ, ôprojectsõ, ôintendsõ, ôshouldõ, ôseeksõ, ôestimatesõ, ôfutureõ or similar expressions or by 

discussion of, among other things, strategy, goals, plans or intentions. Various factors may cause actual results to differ 

materially in the future from those reflected in forward-looking statements contained in this presentation, among others:

1 pricing and product initiatives of competitors;

2 legislative and regulatory developments and economic conditions; 

3 delay or inability in obtaining regulatory approvals or bringing products to market; 

4 fluctuations in currency exchange rates and general financial market conditions; 

5 uncertainties in the discovery, development or marketing of new products or new uses of existing products, including without limitation 
negative results of clinical trials or research projects, unexpected side-effects of pipeline or marketed products; 

6 increased government pricing pressures; 

7 interruptions in production; 

8 loss of or inability to obtain adequate protection for intellectual property rights; 

9 litigation;

10 loss of key executives or other employees; and

11 adverse publicity and news coverage.

Any statements regarding earnings per share growth is not a profit forecast and should not be interpreted to mean that Rocheõs earnings or 

earnings per share for this year or any subsequent period will necessarily match or exceed the historical published earnings or earnings per share 

of Roche.

For marketed products discussed in this presentation, please see full prescribing information on our website www.roche.com

All mentioned trademarks are legally protected.
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Responding quickly and broadly to the pandemic
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SARS-CoV-2 Rapid Antigen Nasal Test Casirivimab + imdevimab (nAb cocktail)

Å Reliably identifies highly infectious individuals in 15 minutes 

(Sensitivity: 89.6% at CtÒ30; Specificity 99.1%)

Å Performance independently and externally validated by 

University of Heidelberg and Charité Berlin

Å In a meta-analysis1 across 74 studies2 the Roche SARS-CoV-2 

Rapid Antigen Test achieved the highest overall sensitivity 3

1 Source: https://www.medrxiv.org/content/10.1101/2021.02.26.21252546v1; 2 30,000 samples; 3 across all patient subgroups

Å Emergency use ongoing in US/EU for mild/moderate COVID-19 

at high risk for progression to severe disease and/or hospitalization

Å Positive Ph III results in confirmatory outpatient treatment

ð Significant reduction in risk of hospitalization or death for 

both tested doses (2.4g & 1.2g) vs. placebo

Å Positive Ph III results in prevention setting

ð Significant reduction in risk of symptomatic infection among 

those in close contact with infected patient

https://www.medrxiv.org/content/10.1101/2021.02.26.21252546v1


2021 2020

CHFbn CHFbn CHF CER

Pharmaceuticals Division 10.6 12.3 -14 -9

Diagnostics Division 4.3 2.9 50 55

Roche Group 14.9 15.1 -1 3

Change in %

Q1 2021: Strong Diagnostics Division driving Group sales growth 

7CER=Constant Exchange Rates 



Q1 2021: Successfully managing the transition in a difficult 

environment 

8CER=constant exchange rates; AHR=Avastin, Herceptin & MabThera/Rituxan; 1 Erivedge, Perjeta, Kadcyla, Gazyva, Esbriet, Cotellic, Alecensa, Tecentriq, Ocrevus, Hemlibra, Xofluza, Polivy, Rozlytrek, 

Phesgo, Enspryng, Evrysdi, casirivimab+imdevimab
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Q1 2021: Sales growth despite severe biosimilar impact

New products accounting for 50% of Pharma sales

9Q1 values in reported CHFm, variances in CERm; 1 Erivedge, Perjeta, Kadcyla, Gazyva, Esbriet, Cotellic, Alecensa, Tecentriq, Ocrevus, Hemlibra, Xofluza, Polivy, Rozlytrek, Phesgo, Enspryng, Evrysdi, 

casirivimab+imdevimab; 2 Avastin, Herceptin, MabThera/Rituxan

Pharma sales mix

37%

30%

33%

Q1 2020

50%

28%

22%

Q1 2021

New products launched since 2012 

Other products     Herceptin + Rituxan + Avastin

15,143 14,930
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1 2
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-376

-1,614

+1,538

-641

+3% at CER
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Q1 2021: Pandemic continues to impact business dynamics 

10Growth rates at CER (Constant Exchange Rates)

1st wave 2nd wave 3rd wave

Pharmaceuticals

Å Continued severe impact from biosimilars and 

COVID-19, lack of new patients starts in particular 

in cancer care  

Diagnostics

Å Routine business showing strong growth

Å COVID-19 testing gaining further momentum 



Q1 2021 performance

Outlook
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Continuing to invest in innovation

Diversifying the late stage pipeline &launching new systems

12

Achievements in Q1 2021: Pharma

New to Phase II

Achievements in Q1 2021: Diagnostics

cobas ® pure

Optimizing efficiency for small size laboratories 

cobas pro ® (high throughput)
Increasing scalability and flexibility

Serum work area systems launches 

Brain shuttle gantenerumab in Alzheimerõs disease

GABA Aa5 PAM in autism spectrum disorder

HBV siRNA in chronic Hepatitis B 

tiragolumab + Tecentriq in 1L PD-L1+ mSCCHN

Neuroscience Infectious Diseases Immunology

Oncology/Hematology Ophthalmology

fenebrutinib in RMS (2x Ph III)

rhPTX-2 in IPF

Kadcyla + Tecentriq in 2L+ HER-2+ PD-L1+ mBC

faricimab in branch & central RVO (2x Ph III)

New to Phase III



2021 outlook confirmed

Further growing top and bottom line

13

Group sales growth 1

Core EPS growth1

Dividend outlook

Å Low- to mid-single digit

Å Broadly in line with sales growth

Å Furtherincrease dividend in Swiss francs

1 At Constant Exchange Rates (CER); based on the current assessment of the COVID-19 impact 



Pharmaceuticals Division

Bill Anderson
CEO Roche Pharmaceuticals



2021 2020

CHFm CHFm CHF CER

Pharmaceuticals Division 10,600 12,262 -14 -9

United States 5,292 6,616 -20 -14

Europe 2,175 2,264 -4 -6

Japan 852 948 -10 -7

International 2,281 2,434 -6 0

Change in %

Q1 2021: Pharmaceuticals Division sales

Salesstill impacted by COVID-19 and biosimilars

15CER=Constant Exchange Rates 
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Q1 2021: Continued portfolio rejuvenation
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CHFm

Absolute values and growth rates at Constant Exchange Rates (CER)



Pharma growth dynamic excl. AHR* slowed down by COVID -19
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Erivedge Perjeta Kadcyla
Gazyva Esbriet Cotellic
Alecensa Tecentriq Ocrevus
Hemlibra Xofluza Polivy
Rozlytrek Phesgo Enspryng
Evrysdi Casirivimab/Imdevimab

Milestone achieved: 50% of Pharma sales are new products*

Rolling filings for casirivimab/imdevimaband PDS started

18

CHFm % of Pharma Sales 

* Venclexta sales are booked by partner AbbVie and therefore not included and Gavretosales are initially booked by partner Blueprint and therefore not included; NME=new molecular entity
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Q1 2021: Oncology -19% due to biosimilars & COVID-19

YoYCER growth

CHFbn

CER=Constant Exchange Rates; Q1 2021 Oncology sales: CHF 5.1bn; CER growth -19% ; * Venclexta sales booked by AbbVie and therefore not included (FY-2020 sales of USD 1,337m); Polivy in collaboration with Seagen; BC=breast cancer; AML=acute 

myeloid leukemia; CLL=chronic lymphocytic leukemia; FL=follicular lymphoma; R/R DLBCL=relapsed/refractory diffuse large B cell lymphoma; SCLC=small cell lung cancer; TNBC=triple negative breast cancer; HCC=hepatocellular carcinoma

+187%

-56%

-30%

+14%

-37%

+26%

-40%

-11%

Gazyva (-2%)

0 1 2 3

Rozlytrek

Tarceva

Cotellic + Zelboraf

Alecensa

Hematology

franchise

Tecentriq

Avastin

HER2 franchise

Kadcyla (+17%)

Perjeta (+2%)Herceptin

Avastin

Rituxan

Polivy (+18%)

Phesgo

Cotellic

Tecentriq

HER2 franchise

ÅKadcyla(+17%) with growth in all regions due to adjuvant BC

ÅPerjeta(+2%) with growth driven by International

ÅSuccessful Phesgo launch in US and EU on-going

Avastin franchise

ÅBiosimilar erosionin all regions

Hematology franchise*

ÅVenclexta: Strong growth in 1L AML

ÅGazyva(-2%): Stablesalesin 1L CLL and 1L FL dueto COVID-19

ÅPolivy(+18%): Growth in R/R DLBCL; Ph III (POLARIX) results in 1L 

DLBCL expected in H2 2021

Tecentriq

ÅGrowth driven by 1L SCLC, 1L TNBCand 1L HCC

Alecensa

ÅGrowth driven by International
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Tecentriq overview: Growth driven by first - in-class indications

Landmark results in adjuvant NSCLC announced

20

YoYCER growthCHFm

CER=Constant Exchange Rates; NSCLC=non small cell lung cancer; SCLC=small cell lung cancer; TNBC=triple negative breast cancer; HCC=hepatocellular cancer; SCCHN=squamous cell 

carcinoma of the head and neck

Tecentriq Q1 update

Lung franchise (NSCLC, SCLC)

ÅUS/EU/Japan: Growth driven by 1L SCLC and 1L NSCLC

ÅBTD for tiragolumab + Tecentriq in PDL1+ NSCLC

Breast franchise (TNBC)

ÅUS/EU/Japan: Growth driven by 1L PDL1+ TNBC

GI franchise (HCC)

ÅUS/EU/Japan: Growth driven by1L HCC

Outlook 2021

ÅPositive Ph III (IMpower010) in adj NSCLC to be presented

ÅPh III (IMvoke010) Tecentriq in adj SCCHN  
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CHFm YoYCER growth

Hemophilia A franchise: Hemlibra growing strongly

29% total US patient share and 26% total EU-5 patient share reached

Hemophilia Q1 update

ÅUS/EU: Gaining market share in non-inhibitors

Å>11,000 patients treated globally

Å#1 prescribed prophylaxis in the US for people with 

hemophilia A with and without inhibitors

ÅHemlibra continues to penetrate across all patient types

ÅMinor COVID-19 impact leading to delayed patient starts

ÅPh IV (HAVEN 7) in 0-1 year old achieved first-patient-in

Outlook 2021

ÅFurther growth expected

ÅUS/EU: Further patient share gains in non-inhibitors

CER=Constant Exchange Rates
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MabThera/Rituxan (RA) Actemra IV
Actemra SC Xolair
CellCept Pulmozyme
Esbriet Other

22

YoYCER growthCHFm

Immunology franchise impacted by COVID -19

CER=Constant Exchange Rates; RA=rheumatoid arthritis; CIU=chronic idiopathic urticaria; SOC=standard of care; IPF=idiopathic pulmonary fibrosis; MN=membranous nephropathy 

Immunology Q1 update

Esbriet ( -8%)

ÅCOVID-19 impact on new patient starts

ÅBTD in unclassifiable interstitial lung disease (uILD)

Actemra (+ 22%)

ÅSales driven by COVID-19; Additional positive study results 

(RECOVERY)

ÅRemains leading RA monotherapy in EU-5

Xolair (-6%)

ÅRemains leader in biologics asthma market; growth in CIU

ÅSelf-injection (home use) approved in US

Outlook 2021

ÅPh III (STARSCAPE) rhPTX-2+SOC in IPF first-patient-in 

achieved in Q1

ÅPh III (MAJESTY) Gazyva in MN first-patient-in in Q2
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YoYCER growthCHFm Q1 update

ÅOcrevusEU label update to include delay in time to wheelchair 

for PPMS

ÅHigher dose Ocrevus: Ph III (MUSETTE) in RMS and Ph III 

(GAVOTTE) in PPMS recruiting strongly

ÅFenebrutinib (BTKi): Ph III program in RMS (FENhance I/II) first-

patient-in achieved

Outlook 2021

ÅContinued growth expected

ÅOngoing Ocrevuslaunches in International

MS franchise: Ocrevus with 26% total US market share

Market leadership maintained

CER=Constant Exchange Rates; MS=multiple sclerosis; RMS=relapsing MS; PPMS=primary progressive MS 



SMA franchise: Strong US launch; EU approval achieved

~1,600 US patients treated (>15% total share) after less than 8 months

24SMA=spinal muscular atrophy; HCP=health care professional

Broad uptake across all patient types in the US

Patients treated with all SMA types

Pattern mirrors disease prevalence: 

25% type 1, 50% type 2, 25% type 3 

Naive (~1/3) and previously treated (~2/3)    

Pts switching from both Spinraza& Zolgensma

Broad range of ages

2 month old infants to 70+ year old adults

~50% of patients are adults 

>450 HCPs have prescribed Evrysdi

Clinical program updates 2021

US access enabled by compelling value proposition 

ÅPh III (SUNFISH) 2-year efficacy/safety data show benefits 

maintained or improved further (presented at MDA)

ÅPh III (FIREFISH) 2-year efficacy data show impressive 

increases in motor milestones (presented at AAN)

ÅPrimary analysis Ph II (JEWELFISH) in previously treated 

patients

ÅInterim Ph III (RAINBOWFISH) in pre-symptomatic SMA

Å~75% of lives covered due to active payer engagement

ÅRapid payer coverage by Commercial and Medicaid plans 

ÅMost payer policies fully aligned to the FDA label 

~3,000 patients treated worldwide between clinical 

trials, commercial, and compassionate use program



B.T. Darraset al., ANN 2021; *As assessed by item 22 and 26 of the BSID-III gross motor scale. ÀData cut-off: 14 Nov 2019. ĀData cut-off: 12 Nov 2020. §A significantly higher percentage of infants were sitting without support than the predefined performance criterion of 5% based on natural 

history data (P<0.0001, exact binomial test). ||Hypothesis testing was not planned for sitting without support for at least 30 seconds at Month 12.BSID-III, Bayley Scales of Infant and Toddler Development, Third edition; CHOP-INTEND, Childrenõs Hospital of Philadelphia Infant Test of 

Neuromuscular Disorders; SMA, spinal muscular atrophy. 1. Munsat T and Davies K. NeuromusculDisord. 1992; 2:423ð428; 2. FinkelRS, et al. Neurology. 2014; 83:810ð817; HINE-2, Hammersmith Infant Neurological Examination, Module 2; M, months
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SMA franchise: 2 -year efficacy update presented at AAN

Primary and secondary outcomes keep improving
Ph III (FIREFISH) 2-year efficacy results in type 1 SMA:

Å Follow up results for Evrysdi in SMA type 1 patients keep improving on key endpoints, including sitting 5s or 30s without support (as assessed 

by BSID-III Gross Motor Scale), proportion of infants achieving a score Ó40 in CHOP-INTEND and achieving pre-specified motor milestones as 

measured by HINE-2

Å No new drug related safety findings

Ability to sit without support over 24 months CHOP-INTEND scores over 24 months



Ph III (YOSEMITE/RHINE) results in DME

Wykoff C.C. et al., Angiogenesis 2021; DME=diabetic macular edema; nAMD=neovascular age-related macular degeneration; Q4W=once every 4 weeks dosing; Q8W=once every 8 weeks dosing; 

Q12W=once every 12 weeks dosing; Q16W=once every 16 weeks dosing; * CST and durability data shown here is from the Ph III YOSEMITE study, but Ph III RHINE study data is consistently similar
26

Ophthalmology franchise: Benefitting patients globally

Faricimab: Positive results in DME & nAMD

Å PhIII (YOSEMITE & RHINE) results in DME positive with improved anatomic outcomes and 50% of patients being able to extend time 

between treatments to 16 weeks

Å PhIII (LUCERNE & TENAYA) results in nAMD positive with 45% of patients being treated every 16 weeks

Å First time this level of durability has been achieved in Ph III; joint filing in DME and nAMD on track for 2021

Improved anatomic outcomes:

Change in CST *

BCVA gains at Q8W or up to Q16W 

non- inferior to aflibercept Q8W

Improved durability: 

>70% on Q12W (with 50% on Q16W) * 
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Ophthalmology franchise: Benefitting patients globally

PDS approval in the US on track for Q4

Å Ph III (ARCHWAY) data in nAMD show more than 90% of patients were able to go six months between treatments

Å Generally well tolerated with favorable benefit-risk profile

Å Ph III trials in DME (PAGODA) and DR (PAVILION) enrolling rapidly; ex-US studies initiated

Å Regulatory filing for PDS in nAMD is underway in the EU and US, with US approval anticipated by late 2021

Phase III (ARCHWAY) 72 week results in nAMD: 

~5x Times fewer treatments in 

PDS patients

PDS maintained BCVA through Week 72 Strong preference for PDS 

amongst patients

RegilloC. et al. Angiogenesis 2021; nAMD=neovascularage-related macular degeneration; BCVA= best-corrected visual acuity; Q24W=once every six months dosing; Q4W=once every 4 weeks 

dosing; DME=diabetic macular edema; DR=diabetic retinopathy

3.9



Infectious diseases: SARS-CoV-2 development program

Positive Ph IIIs for nAb cocktail; First EU shipments in Q1

ÅCasirivimab+imdevimab: Ph III studies in outpatient setting (Study 2067) and in prevention/prophylaxis setting (Study 2069) positive; Efficacy 

for high and low dose in the outpatient setting was similar across all endpoints; EU rolling filing initiated; 5 countries received first shipments

ÅnAb cocktail successfully neutralizes major variants of concern, including the UK strain B.1.1.7 and the South African strain B.1.351

ÅAT-527: Ph III (MORNINGSKY) expected to start in Q2 

nAb=neutralizing antibodies; DAA=direct acting antiviral; * RECOVERY trial conducted by the University of Oxford; ** REMAP-CAP trial conducted by the Imperial College London 28
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2021: Key late -stage news flow*

* Outcome studies are event-driven: timelines may change

Additional 2021 news flow:

Å Casirivimab/imdevimab: EMA positive scientific opinion for COVID-19 

Å Actemra/RoActemra: US approval for SSc-ILD

Å Xolair : US approval prefilled syringe for self-injection 

Roche Pharma Day

Tuesday, 14 September

14:00 to 17:15 CEST

Virtual Event ASCO

Tuesday, 8 June

16:00 to 17:15 CEST

Compound Indication Milestone

Regulatory

Xofluza Healthy patients;High risk patients; Post exposure EU approval

Evrysdi SMA type 1/2/3 EU approval

faricimab DME/nAMD US/EU joint filing (DME+AMD)

Tecentriq 1L PDL1+ NSCLC EU approval

Venclexta + azacitidine 1L unfit AML EU approval

casirivimab/imdevimab SARS-CoV-2 EU approval

PDS ranibizumab nAMD (continuous delivery) US/EU filing; USapproval

Phase III / pivotal 

readouts

faricimab nAMD Ph III TENAYA/LUCERNE

casirivimab/imdevimab SARS-CoV-2 Outpatient Ph III Study 2067

casirivimab/imdevimab SARS-CoV-2 Post-exposure prophylaxis Ph III Study 2069

Tecentriq Adjuvant NSCLC Ph III IMpower010

Evrysdi SMA type 1/2/3 switching study Ph II JEWELFISH

mosunetuzumab 3L+ FL Ph Ib GO29781

Polivy + R-CHP 1L DLBCL Ph IIIPOLARIX

glofitamab 3L+ DLBCL Ph Ib NP30179

Tecentriq + chemo AdjuvantSCCHN Ph III IMvoke010



Diagnostics Division

Thomas Schinecker
CEO Roche Diagnostics 



2021 2020

CHFm CHFm CHF CER

Diagnostics Division 4,330 2,881 50 55

Core Lab 1,765 1,382 28 31

Molecular Lab 1,107 614 80 86

Point of Care 716 190 277 281

Diabetes Care 460 425 8 13

Pathology Lab 282 270 4 9

Change in %

Q1 2021: Diagnostics Division sales

Very strong growth driven by COVID-19 and routine testing

31CER=Constant Exchange Rates; Underlying growth of Core Lab excluding Roche Information Solutions: +31%



North America

+34%

~24% of divisional sales

Latin America

+71%

~6% of divisional sales

EMEA1

+62%

~46% of divisional sales

Q1 2021: Diagnostics Division regional sales 

Very strong growth in all regions

32

Asia Pacific

+62%

~24% of divisional sales

All growth rates at Constant Exchange Rates (CER); 1 Europe, Middle East and Africa 
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EMEA North America

Asia-Pacific Latin America

+86%

Q1 2021: Diagnostics Division highlights

Very strong growth across all businesses
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+13%

+281%

+31%

CHFbn

YoY CER growth

2
+ 9%

Core Lab1

Molecular 

Lab

Diabetes 

Care

Point of 

Care

Pathology 

Lab

CER=Constant Exchange Rates; POC=point of care; 1 Underlying growth of Core Lab excluding Roche Information Solutions: +31%; 2 EMEA=Europe, Middle East and Africa

ÅImmunodiagnostics (+40%)

ÅClinical Chemistry (+13%)

ÅVirology (+198%)

ÅLightMix Systems (+55%) 

ÅPOC Molecular (+130%)

ÅAdvanced staining (+5%)

ÅCompanion diagnostics (+30%)

ÅBlood glucose monitoring (+17%)

ÅInsulin delivery systems (-14%)

ÅPOC Immunodiagnostics (+1,532%)



SARS-CoV-2 diagnostics portfolio 1

Comprehensive and growing portfolio of tests and digital solutions

Å Elecsys® Anti-SARS-CoV-2

Å Elecsys® Anti-SARS-CoV-2 S2

Å Elecsys® SARS-CoV-2 antigen

Å Elecsys® IL-6 Test to diagnose cytokine release 

syndrome 

Molecular 

solutions

Å cobas® SARS-CoV-2 

Å cobas® SARS-CoV-2 Variant

Å cobas® SARS-CoV-2 & Influenza A/B

Å TIB MOLBIOL LightMix® Modular SARS-CoV-2

Å cobas® SARS-CoV-2 & Influenza A/B

Å cobas® SARS-CoV-2

Launched

Launched

Å Viewics LabOps COVID-19 for efficiency 

improvements

Å NAVIFY Remote Monitor6

Å v-TAC7 digital algorithm for blood-gas

Å iThemba Life COVID-19

Å cobas Infinity POC COVID-19

Å NAVIFY Pass 

Launched

Launched

Launched

Launched

Launched

Launched

Clinical Labs Near Patient

Immunology 

solutions

Digital

solution s

Launched3,4

Launched3,4

Å SARS-CoV-2 rapid antibody

Å SARS-CoV-2 rapid antigen

Å SARS-CoV-2 rapid antigen nasal

Å SARS-CoV-2 rapid antigen nasal self-testing

Å SARS-CoV-2 & Influenza A/B rapid antigen

Launched4 Launched3,4

Launched

Launched

Launched

Launched

Launched

Launched

In-development

In-development3,4

Launched3,4,5

34CER=Constant Exchange Rates (avg FY 2020); 1 Not all products are available in all countries; 2 Spike protein; 3 External distribution partnership; 4 Not yet approved in the U.S;
5 Available in selected countries; 6 US only; 7 v-TAC: venous to arterial conversion 



Å Allows patient to receive test results remotely in a 

secure app

Å Allows providers to efficiently record and provide test 

results to recipients

Å Easy verification of test recipients (e.g. access to 

events, facilities and travel)

NAVIFY® Pass 

COVID-19test results provided directly to individuals

SARS-CoV-2 Rapid Antigen Nasal Test 

Convenient and fast testing experience forpatients

COVID-19 integrated testing solution

35

Å Reliably identifies highly infectious individuals in 15 minutes 

(Sensitivity: 89.6% at CtÒ30; Specificity 99.1%)

Å Performance independently and externally validated by 

University of Heidelberg and Charité Berlin 

Å In a meta-analysis1 of 20 rapid antigen tests across 74 studies2 the 

Roche SARS-CoV-2 Rapid Antigen Test achieved the highest 

overall sensitivity 3

Å Provides patients with the option to self-collect their nasal sample

1 Source: https://www.medrxiv.org/content/10.1101/2021.02.26.21252546v1; 2 30,000 samples; 3 across all patient subgroups

https://www.medrxiv.org/content/10.1101/2021.02.26.21252546v1


U.K

(501Y -V1)1

COVID-19 Variants

Launch of cobas ® SARS-CoV-2 Variant Set test (RUO) 1

Support in understanding the prevalence of COVID-19 variants
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ǒ Qualitative detection and differentiation of 

SARS-CoV-2 mutations for set of variants:

Ń E484K 

Ń N501Y

Ń Deletion HV-69/70

ǒ Understand prevalence of variants in the 

population for epidemiological needs

ǒ Available on cobas® 6800/8800
Brazil 

(501Y -V3)1

South Africa 

(501Y -V2)1

1 Research use only to detect the presence of mutations


