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Forward-Looking Statements

These slides and the accompanying oral presentation contain forward-looking statements and information

within the meaning of the Private Securities Litigation Reform Act of 1995 that are subject to risks,

uncertainties and other factors, including the possibility that there may not be a viable continued

development path for brincidofovir, that any clinical trials we may conduct will not demonstrate adequate

efficacy and safety of brincidofovir, that the FDA and other regulatory authorities may not approve

brincidofovir or brincidofovir-based regimens, and that marketing approvals, if granted, may have

significant limitations on their use. As a result, brincidofovir may never be successfully commercialized. In

addition, Chimerix may be unable to file for regulatory approval for brincidofovir with other regulatory

authorities. These risks, uncertainties and other factors could cause actual results to differ materially from

those referred to in the forward-looking statements. The reader is cautioned not to rely on these forward-

looking statements. These and other risks are described in detail in Chimerix's Annual Report on Form 10-

K for the year ended December 31, 2016 and other documents subsequently filed with or furnished to the

U.S. Securities and Exchange Commission. All forward-looking statements are based on information

currently available to Chimerix, and Chimerix assumes no obligation to update any such forward-looking

statements.
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Agenda

ÁProf. Thomas Lion

ïAdV epidemiology and pathophysiology of childhood AdV

ïPathophysiology of AdV infections in pediatric patients and the role of stool monitoring 

ÁDr. Garrett Nichols

ïAdAPT (Adenovirus after Allogeneic Pediatric Transplant) study plans, timing and 

probability of success

ÁDr. Josh Hill 

ïFrequency and associated outcomes of DNA viral reactivation 

ÁDr. Garrett Nichols

ïIV BCV data from SAD, plans for MAD and patient-based studies to support pivotal study 

MVP-Peds for Multi-Viral Prevention in pediatric HCT

ÁLinda Richardson

ïMarket opportunity for serious adenovirus infections and prevention of DNA viral 

infections in high-risk transplant recipients
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Oral Brincidofovir for Treatment of AdV: 

Development and Approval Timelines 

ÁAdAPT has been designed together with European regulators to provide a small 

randomized study of oral BCV for short-course treatment of AdV

ÁAdAPT should provide data sufficient for a conditional or full approval  

202: Phase 2 

dose-ranging

study

2010-2016 2017 2018 2019

AdVise

AdAPT DATA
Oral BCV 

for AdV

2020

UK Consortium

2021

All timelines are estimated
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IV Brincidofovir for Multi-Viral Prevention in HCT Recipients:

Development and Approval Timelines 

ÁMVP-Peds provides the opportunity to demonstrate the importance of preventing 

multiple DNA viral infections in a placebo-controlled superiority pivotal study 

201: Phase 2 

dose-ranging study

2010-2016 2017 2018 2021

SUPPRESS

MVP-Peds DATA

2019 2020

IV BCV for 

Multi-Viral 

Prevention

US/EU

IV BCV 

SAD

IV BCV 

MAD

IV BCV 

CMV

All timelines are estimated
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Chimerix Pipeline

Program Discovery Pre-clinical Phase 1 Phase 2 Phase 3
Anticipated 

Approval

Short-course 

Oral BCV
AdV Treatment 2020

Smallpox 2019

IV BCV Multi-viral

Prevention

BKV Treatment

2021

2023

CMX521 Norovirus 2022

CMX157 HBV Treatment 

Data from second animal efficacy model in 2017

Data from MAD in 2017

IND 2H 2017

*Licensed to ContraVir

AdAPT in EU (+/- US) to start in 2H 2017

Initiate Dosing late 2017

Ph 2/3 MVP-Peds HCT

Ph 2/3 in Kidney Tx

Prevention Field Testing

& Treatment Ph 3
FTIH & POC

All timelines are estimated

* Development per ContraVirôs website

Initiate Dosing 2018

CMV Treatment



EPIDEMIOLOGY, BIOLOGY, AND DIAGNOSIS OF 

ADENOVIRUS INFECTIONS AFTER HCT

Prof. Thomas Lion, MD, PhD

CCRI/ LabDia Labordiagnostik GmbH

Thomas.Lion@CCRI.at
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AdV Species and Organ Tropism

A Intestine; CNS

B Respiratory tract; Eye; Intestine;

Genitourinary tract; CNS

C Respiratory tract; Intestine; Liver 

D Eye; Intestine; CNS

E Respiratory tract; Eye

F, G Intestine

Clinical Manifestations

Gastroenteritis

Pneumonia

Hemorrhagic cystitis

Meningoencephalitis

Hepatitis

Kerato-conjunctivitis

Respiratory infection

Adenoviruses

Non-enveloped double-stranded DNA viruses

7 Species (A-G), 80+ types

Diverse organ tropism/affinity
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AdV in Immune Competent vs Immunosuppressed Patients 

ÁGenerally self-limited and mild courses

ÁOccasional outbreaks with high infectivity 

and fatal outcomes 

ïSevere lung infections1-3 reported in military 

barracks, measles-related pneumonitis

ïMyocarditis4

ÁPatients with underlying respiratory disease5

(asthma, COPD, cystic fibrosis)

1. Hai IT. Emerg Infect Dis. 2016 ; 2. Clemmons NS. Emerg Infect Dis. 2017; 3. Zhang SY. Infect Dis 2016; 4. Savon C J Clin Virol. 2008; 5. Kokturk N. Mol Med Rep. 2015;

6. Lion T. Clin Microbiol Rev. 2014 ; 7. Schaberg KB. Am J Surg Pathol .2017 

ÁPost-HCT infection/reactivation with 

high rates of mortality 6

ÁPost-SOT (liver) infection/reactivation 

with fatal courses 7
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Year Author Adults Children

Viremia (lethal) Viremia (lethal)

2015 Feghoul et al 25% (7/18)

2013 Hiwarkar et al 15% (n.r.)

2012 Sive et al 12% (1/14)

2012 Taniguchi et al 9% (4/10)

2012 Watson et al 16% (2/7)

2011 Öhrmalm et al 3% (0/2) 15% (0/3)

2010 Lion et al 10% (8/16)

2009 de Pagter et al 31% (3/19)

2008 Gustafson et al 15% (2/4) 15% (1/2)

2007 Sivaprakasam et al 11% (3/8)

2007 Kalpoe et al 5% (1/5) 14% (3/8)

2006 Yusuf et al 21% (1/37)

2005 van Tol et al 6% (7/21)

2005 Walls et al 42% (2/7)

2004 Avivi et al 14% (3/3)

2002 Chakrabarti et al 3% (2/2)

Adenoviremia In Adults Is Less Common But Equally Dangerous

Adults: AdV occurrence (and/or surveillance) less common1,2

1Bruno B, et al. BBMT 2003;9:341-352; 
2Howard DS, et al. CID. 1999;29:1494-1501
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Risk Factors in Allo-HCT for AdV Viremia & Disseminated Disease

ÁAllo-HCT with unrelated donor or cord blood graft

ÁAllo-HCT with T-cell depletion 

ÁSevere Graft-vs-host-disease (GvHD) (grade III-IV)

ÁSevere lymphopenia (<300 CD3+ cells/µl PB)

ÁTreatment with alemtuzumab (anti CD52 antibody against T- and B- lymphocytes)

Reduction of immunosuppresion, if possible

Adequate immune response is important for controlling adenoviral infections 
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Available Antivirals Provide Limited Utility in AdV Infections

Cidofovir currently primary anti-AdV agent (off label) for pre-emptive therapy

activity against all AdV species may allow time for T-cell recovery



Virological Responses to IV Cidofovir Are 

Dependent on Immune Reconstitution 

Lugthart et al, 2015 
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Responses to IV CDV when T cells < 50/µL:  

increasing AdV viral load (25%)

merely stabilized AdV viral load (>50%)

Upon improving immune-reconstitution:

AdV reduction or clearance (>50%)
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Available Antivirals Provide Limited Utility in AdV Infections

Cidofovir

* ECIL: European Conference of Infections in Leukemia

currently primary anti-AdV agent (off label) for pre-emptive therapy

activity against all AdV species may allow time for T-cell recovery

documented in vitro activity against AdV-C only

questionable therapeutic effect in vivo > added value against AdV-C?

(Morfin F. Antivir Ther 2009, 14:55-61; Lankester A. CID 2004, 38:1521-5) ;Abe S. BMT 2003, 32:1107-8

Ribavirin

modest activity due to inefficient phosphorylation (lack of TK in AdV)

(Naesens L. Antimicrob Agent Ther 2005, 49:1010-16; Bruno BT. BMT 2003, 9:341-2)

Ganciclovir

no activity

(Naesens L. Antimicrob Agent Ther 2005, 49:1010-16)

Foscarnet

high risk of nephrotoxicity      ECIL-4*, Matthes-Martin S. TID 2012

(Lindemans CA. Blood 2010,116:5476; Neophytos D. BBMT 2007, 13:74-81; Ljungman P. BMT 2003, 31:481-6)



Limited Success of Cidofovir At The Stage of AdV Viremia

16

Adoptive transfer of donor-derived AdV-specific T cells

(Feuchtinger T  et al.,  BJH 134: 64-76, 2006)

Cidofovir (± Ribavirin) at first AdV positivity in PB

Treatment for  Ó2 weeks

Preliminary conclusion:

Success early onset of treatment

Rational basis for earlier initiation of treatment required
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What is the Source of AdV Infection in Allogeneic HCT Recipients?

AdV-related 
disease

De novo infection Reactivation
from latent/persistent 

infection
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AdV Reactivation from the Gut Drives Disease After HCT

Detection of AdV in stool and viremia
Lion et al. Leukemia 2010, 24(4):706-14

Positivity in stool: 37%

max. AdV load Ò 1x106/g

no/slow replication kinetics
max. AdV load 5x106-1011/g

rapid replication kinetics

No viremia >70% viremia (p<0.001) 
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AdV Persists in the Gut of Children

143 immunocompetent children: 576 GI biopsies

Kosulin K et al.  Clin Microbiol Infect 2016, 22(4):381.e1-8 

AdV persistence in the GI tract           risk of reactivation and disseminated disease?
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Lion T. et al.

Leukemia 2010

89%

11%

Ad neg %
Ad pos %

69%

31%

neg
pos

AdV-positive 

biopsies

pos=63; neg=513

AdV-positive 

patients

pos=44; neg=99
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AdV Persists in the Gut of Children 

and Reactivates from the Gut after Transplant

Kosulin K et al.  Clin Microbiol Infect 2016, 22(4):381.e1-8 

positive control         negative control

Reactivated AdV post HCT

Presence of virus persistence in the GI tract intestinal shedding:

impact on preemptive AdV treatment strategies in the future? 

Persistent AdV in gut of immunocompetent children
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AdV Infection Can Be Detected In Early Post-Transplant Period 

Stool Followed by Viremia and Disease in First 100 Days1,2

1Bruno B, et al. Biol Blood Marrow Transplant. 2003;9:341-352;  2Feghoul L, et al. Clin Microbiol Infect. 2015;21:701-709.

Cumulative incidence of adenovirus GI infection, systemic infection, 

and probable disseminated disease* after HCT in pediatric patients2

Day 100

N=72
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*Local digestive infections were defined as positive ADV PCR in stools; systemic infections, as positive ADV PCR in plasma; probable ADV 

disease, as a systemic infection in association with compatible symptoms, without other identifiable causes.2

Concomitant reactivation of other DNA viruses e.g. CMV, EBV, HHV6, BKV2
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Reactivation of AdV in Gut Can Be Easily Monitored in Stool 

and Predicts AdV Viremia

Lion T. Leukemia 2010, 24(4):706-14; confirmed by Jeulin H et al. Clin Microbiol Infect 2011,17(11):1674-80

1,E+02

1,E+03

1,E+04

1,E+05

1,E+06

1,E+07

1,E+08

1,E+09

1,E+10

1,E+11

-2 8 18 28 38 48 58 68 78

median: 11 days

Stool

Blood
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Importance of Early Onset of Therapy

Earliest rational employment of antiviral treatment?

ÁAdenoviremia (currently still ECIL-guideline recommended)

ÁIntestinal AdV proliferation with stool AdV quantity above the critical threshold

ÁIntestinal AdV shedding prior to allogeneic HCT
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New Therapies Needed for Serious Adenovirus Infections

ÁIV Cidofovir is nephrotoxic and is used as a bridge until immune-reconstitution

ÁT-cell therapy is costly, has logistical issues, and has potential for GVHD

ïStudy of 26 HCT recipients with disseminated AdV*

ÅOnly 4 rapid responders, 1/4 were non-responders, all non-responders died

ÅNo response observed in patients with organ involvement

ÁNew antiviral therapies that can suppress AdV in lymphopenic patients without major 

toxicity would represent a significant treatment advance

* T. Feuchtinger et al, Blood 2015 



ORAL BRINCIDOFOVIR FOR ADENOVIRUS:

ADDRESSING THE UNMET NEED 

W. Garrett Nichols, MD, MS

Chief Medical Officer
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Short-course Oral BCV for Adenovirus: 

Maximizing the Probability of Success in AdAPT

ÁRapid identification and treatment of AdV viremia is key: 

ïScreening must be conducted at least weekly 

ïIntervention with oral brinci as quickly as possible after confirmed viremia enables rapid 

clearance of AdV from plasma

ïRapid AdV clearance (week 4) was associated with improved survival in AdVise

ÁUK cohort: oral BCV had greater virologic effect than IV cidofovir

ïRobust virologic responses more common with BCV, particularly in first 100 days after HCT

ïOral BCV was more likely to clear plasma in patients without immune reconstitution

ÁShort course oral BCV should improve outcomes compared to off-label IV cidofovir

ÁBrinci has demonstrated hematologic safety in early transplant period and avoids 

cidofovir-like nephrotoxicity 
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AdVise: Early Intervention Resulted in Undetectable 

AdV Viral Loads in the First 4 Weeks of Oral BCV

Time to AdV plasma clearance (pediatrics)

Short-course Oral BCV should result in clearance of AdV in majority of patients   

ÁPediatric pts with lower AdV viral loads 

at baseline (<10,000 or 4 log10 c/mL)  

cleared within a median 8 days of oral 

BCV 

ÁPediatric pts with AdV <5 log10 c/mL 

(<100,000): 72% cleared within 4 wks

ÁAdAPT will enroll at transplant centers 

that screen for AdV, who are likely to 

detect and treat AdV viremia while viral 

loads are ~5 log10 or lower4 8 12 16 20 24

Weeks Post-First Dose

Ó6Baseline AdV Viremia (log10)

Prasad V et al.  BMT Tandem, Orlando FL, February 2017



Phase 2 in Asymptomatic AdV: 

Oral BCV BIW Cleared Plasma in 1 Week if AdV >1000 c/mL

ÁStudy 202 randomized allo-HCT recipients 

with asymptomatic AdV viremia to oral BCV 

twice weekly, oral BCV once weekly, or 

placebo (n=48)

ÁLearnings included:

ïLow risk (matched sibling recipients of T-cell 

replete allografts, with AdV < 1000 c/mL) 

cleared AdV spontaneously

ïOral BCV twice weekly better than weekly 

ÅConsistent and more rapid clearance

ÅTrend toward improved mortality (vs. QW and 

PBO)

ÁAdAPT will enroll high-risk subjects with AdV

viremia > 1000 c/mL 

28 Grimley M et al.  BBMT 2017;23:512-21

BCV BIW

Placebo
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AdVise Highlights the Importance of Early Treatment

ÁIn the first quartile of patients enrolled, patients had extensive prior cidofovir use, 

high AdV viral load, longest period from diagnosis to first oral BCV dose

ÁIn the final quartile of enrollment, patients received oral BCV more quickly after AdV

diagnosis ïand had better survival

79%

47%

57%

33%

At Initiation of Oral BCV
First

Quartile 

(n=15)

Fourth 

Quartile 

(n=14)

>2 prior doses IV 

cidofovir

11
(73%)

2
(14%)

Days from AdV diagnosis 

(median, IQR)

22 
(12, 44)

6.5 
(4, 9)

AdV BL VL (median, IQR 

in log10 c/mL)

5.4
(3.1, 6.1)

3.6 
(2.3, 5.8)
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BCV Clears AdV from Plasma with or without Immune Function, 

While Cidofovir Requires Immune Assistance 

Lymphocyte counts were significantly lower at time of viremia 

clearance with Oral BCV than with IV CDV

Hiwarkar P et al.  Blood 2017 Feb 2. pii: blood-2016-11-749721. doi: 10.1182/blood-2016-11-749721. [Epub ahead of print]

ÁImmune reconstitution: 

absolute lymphocyte count 

>300 cells/uL

ÁT-cell depleted allo-HCT pts 

have delayed immune 

reconstitution ~ day 60 or 

beyond 



Á80% of pediatric HCT patients 

cleared with BCV (median 4 wks)

ïOnly 35% cleared with IV CDV 

(median 9 wks)

ÁDifferences were greatest in first 

100 days post-HCT (before 

immune reconstitution)

ÁDifferentiated safety:

ïWith short course therapy only 

1/18 discontinued BCV for GI AEs

ïCidovfovir: renal toxicity observed 

in 9/23 patients 

31

Endpoint of AdV Plasma Clearance at Week 4 

Differentiates Oral BCV from Off-Label IV Cidofovir

IV Cidofovir

Day after Transplant

Oral Brincidofovir IV Cidofovir

Adapted from Hiwarkar P et al.  Blood 2017 Feb 2. pii: blood-2016-11-749721. doi: 10.1182/blood-2016-11-749721. [Epub ahead of print]
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AdAPT: Adenovirus after Allogeneic Pediatric Transplantation

ÁSmall, open label, comparative study of Oral BCV vs. standard of care (SoC)

ï Inclusion: pediatric T-cell depleted allogeneic HCT recipients with confirmed >1000 c/mL AdV DNA in 

plasma, <100d from HCT

ÁShort course therapy: Treat until AdV cleared from plasma (min 4 weeks, max 12 weeks)

ïPreemptive approach well established for other viral infections (e.g., CMV)

ÁPrimary endpoint: % undetectable plasma AdV at Week 4

ïN~140 (2:1, 90% power) for 70% oral BCV vs. 40% SoC response rate

ïSuperiority of oral BCV in clearance of AdV from plasma could enable conditional or full EU Approval

Oral BCV BIW

Standard of Care

N=94

Primary endpoint:

% cleared AdV

168Week

0

On-study

follow-up

4 12

N=47
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Oral Brincidofovir for Treatment of AdV: 

Development and Approval Timelines 

ÁAdAPT has been designed together with European regulators to provide a small 

randomized study of oral BCV for short-course treatment of AdV

ÁAdAPT should provide data sufficient for a conditional or full approval  

202: Phase 2 

dose-ranging

study

2010-2016 2017 2018 2019

AdVise

AdAPT DATA
Oral BCV 

for AdV

2020

UK Consortium

2021

All timelines are estimated
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Oral Brincidofovir for Treatment of AdV: 

Development and Approval Timelines 

ÁAdAPT has been designed together with European regulators to provide a small 

randomized study of oral BCV for short-course treatment of AdV

ÁAdAPT should provide data sufficient for a conditional or full approval 

ÁAdditional patient populations with serious AdV infections will be studied 

202: Phase 2 

dose-ranging

study

2010-2016 2017 2018 2019

AdVise

AdAPT DATA
Oral BCV 

for AdV

2020

UK Consortium

2021

Short-course oral BCV for 

AdV in adults, other 

patient populations

All timelines are estimated
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Proposed Indication for Short-course Oral BCV in EU

ÁñBrincidofovir is indicated in children from 2 months of age for:

ïthe treatment of adenovirus disease in immunocompromised patients, and 

ïthe prevention of adenovirus disease in stem cell transplant recipients with adenovirus 

viremiaò

Next steps:  

ÁEU: Final Protocol and background package submitted to CHMP to confirm study is 

sufficient for conditional approval in EU ïanticipate feedback by end of July 

ÁUS: AdAPT protocol will be submitted to FDA for conduct in US

ïFollowing data availability, and potentially with a positive opinion from EMA, consider 

petition of FDA for consideration of data for accelerated approval



THE IMPACT OF MULTIPLE DNA VIRAL INFECTIONS 

AFTER ALLOGENEIC HCT

Joshua A. Hill, MD

Associate, Vaccine and Infectious Disease Division

Fred Hutchinson Cancer Research Center
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Infections Remain a Frequent Cause of Death After Bone 

Marrow Transplantation

Source: CIBMTR

:  Viral, Bacterial, Fungal, Parasitic

INFECTIOUS 

CAUSES



Reactivation of Even A Single DNA Virus Increases Mortality 

Risk Despite Current Screening and Prevention Strategies

Green et al, Lancet Heme 2016

ÁFollowing Allo-HCT even a single positive CMV PCR increases mortality risk 
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Objectives of Study 

ÁTo determine the epidemiology of plasma detection of 5 DNA viruses within the first 

100 days after allogeneic HCT in a contemporary cohort

ïCMV, HHV-6, EBV, BKV, AdV

ÁTo assess the cumulative impact of multiple DNA viruses on HCT outcomes

ÁTo describe the kinetics of viral detection post-HCT

No prior study has looked comprehensively 

at DNA virus reactivation after HCT
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Study Design 

ÁRetrospective analysis of stored sera from 404 HCT recipients at FHCRC 

ÁConsecutive allo-HCT patients between 2007-2014 (1,926 patients eligible) 

ï125 cord blood

ï125 HLA-mismatched (including 47 haploidentical donors)

ï154 HLA-matched

ÁBanked plasma samples were tested for BKV, HHV-6, AdV, and EBV

ïCMV results were obtained from routine clinical testing

ÁInclusion criteria 

ÅFirst allogeneic HCT recipient (all ages) 

ÅFirst available plasma sample obtained before day 21

ÅÓ60% of weekly plasma samples available to day 100 post-HCT (or death if at <100 days)
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90% of Allo-HCT Had At least one DNA Virus Detected

At least one DNA 

Virus in 363/404=

90%

2/3 have two 

or more 

DNA viruses

66%
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2/3 of Patients Reactivated CMV, Usually With Another DNA Virus 

CMV in 260/404=

64%

CMV only 63/260

24%
CMV + one or 

more other 

viruses

76%
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Viruses Reactivate Early and Persist

Hill et al, BMT Tandem meeting 2016
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Viruses Reactivate Early and Persist

Hill et al, BMT Tandem meeting 2016
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Viruses Reactivate Early and Persist

Hill et al, BMT Tandem meeting 2016
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Viruses Reactivate Early and Persist

Hill et al, BMT Tandem meeting 2016
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Multi Viral Reactivation More Common in High Risk HCT but 

Also Occurs in ~50% of Matched Allogeneic Transplants

Cord Blood HCT (n=125) HLA-Mismatched HCT (n=125) HLA-Matched HCT (n=154)
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Increasing Rate of High Risk Allo-HCT is Driving Growth

Source: CIBMTR

*

* Identical Sibling  ^ Unrelated Donor   + Unrelated Cord Blood

^ ^ +



Log-rank 0-3 vs. Ó4, p=0.019 Log-rank 0-1 vs. 2 vs >2, p=0.026

Number of DNA viruses at any time Number of DNA viruses at the same time
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More DNA Viruses Reactivating = Higher Mortality

Hill et al, Blood 2017

Cumulative viral load AUC was associated with mortality, after adjusting for immune reconstitution   



DNA Viral Burden Increases Hazard of Overall Mortality 

In the First Year after HCT

Adjusted Hazard Ratio (HR) for age, HCT comorbidity index score, underlying disease risk, conditioning 

regimen, acute graft-versus-host disease grade 3-4, and steroid dose during the first 100 days post-HCT
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Virus Risk Period Adjusted HR (95% CI)

CMV Day 0-100 1.45 (1.18-1.79)

Day 101-365 1.08 (1.00-1.17)

BKV Day 0-100 1.25 (1.06-1.46)

Day 101-365 0.95 (0.89-1.02)

HHV-6 Day 0-100 1.08 (0.78-1.50)

Day 101-365 1.28 (1.13-1.46)

AdV Day 0-100 1.95 (1.27-3.00)

Day 101-365 1.14 (0.88-1.47)

EBV Day 0-100 7.80 (4.86-12.5)

Day 101-365 0.98 (0.61-1.56)

Hill et al, IDWeek 2016




