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The Center for Health + Technology is an academic research 

organization within the University of Rochester Medical Center. For 
more than three decades, CHeT has served as a worldwide leader in 
the conduct, planning, management, implementation, analysis, and 

rescuing of large multi -center clinical research studies. Over the past 
generation, CHeT has re-shaped the conduct of clinical research and 
advanced knowledge to improve health for thousands, if not millions, 

of individuals.

Simultaneously, our innovative and novel technologies and outcome 

measures have shaped and improved how research is conducted and 
how therapies are evaluated. Our skilled team of consultants are 
readily available to provide guidance to academic institutions, 

pharmaceutical companies, technology firms, not -for -profit 
foundations, advocacy groups, and the federal government.

 - CHeT Director: Chad Heatwole, MD, MS -CI

CHeT Overview

Our Story

Å135+ Clinical Studies

Å40,000 Research Participants

Å10 FDA Approvals
Our Mission
To advance human therapeutics, health, and knowledge  
through exceptional people, skillful research, and partnerships.
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CHeT Health
CHeT Health aims to advance evidence -based health policies to help all 
individuals, reduce health disparities, inform government regulatory 
agencies, and augment the involvement of diverse populations during 
therapeutic trials.

CHeT Health is:

Improving Diversity in Clinical Trials
Improving understanding of barriers to participation in clinical trials in 
underrepresented communities and to improve the representation of 
participants across CHeT clinical research studies.

Generating Evidence
Exploring the role of evidence-based health policy in shaping health outcomes 
and reducing health disparities through primary and secondary data.

Informing Action
Leveraging knowledge within and outside of CHeT in the areas of health policy, 
equity, government regulation, and regulatory science to inform meaningful 
change and advance health equity.
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Fibromyalgia (FM)

C5,&%5&,$+v6 !7!;,! ¤C>¥
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Inclusion body myositis (IBM)

Lung cancer (LC) 

Myotonic dystrophy Type 1 (DM -1)

Myotonic dystrophy Type 2 (DM -2)

M!5.,1621v6 %,6&!6& ¤MA¥

Spinal-bulbar muscular atrophy (SBMA)

CHeT Outcomes
CHeT Outcomes specializes in the development and validation 
of highly sensitive disease -specific, patient -reported and 
caregiver -reported outcome measures for use in therapeutic 
trials and FDA drug -labeling claims.

ÅCHeT Outcomes has developed and individually validated 
more than 160 disease -specific instruments and over 
1,000 subscales that quantify symptomatic disease 
burden during clinical trials.

ÅOur instruments are capable of reliably measuring how a 
patient feels and functions, can reduce sample size 
5&48,5&0&176n !5& +,(+/< 5&$200&1%&% #< 7+& KFEv6 
common data elements initiative, and are designed to 
detect meaningful changes in health prior to traditional 
and generic outcome measures.

ÅCHeT Outcomes will collaborate with you to develop and 
fully validate a disease -specific outcome measure for any 
disease, and we provide consultation regarding outcome 
measure selection, use, optimization, and analysis.

Our Instruments
Our instruments measure the multifaceted, patient -perceived 
disease burden in individual diseases. Our team of epidemiologists, 
biostatisticians, qualitative researchers, patient advocates, 
linguists, computer programmers, outcomes researchers, and 
physicians has developed patient -reported and caregiver -reported 
outcome measures for adult and pediatric populations, including 
instruments for the following diseases:

>/=+&,0&5v6 %,6&!6& ¤>A¥

Adrenomyeloneuropathy (AMN)

Amyotrophic lateral sclerosis (ALS)

Cerebral cavernous malformation (CCM) 

Charcot Marie Tooth (CMT) 

@52+1v6 %,6&!6& ¤@A¥ 

Duchenne muscular dystrophy (DMD)

Facioscapulohumeral muscular 

dystrophy (FSHD) 

Spinal muscular atrophy (SMA)

Drenoleukodystophy (ALD)

Mild Cognitive Impairment (MCI)

Dementia Myasthenia gravis (MG)



5 Pivotal Studies
Our disease-specific instruments 

were shown to be more responsive 

in detecting clinically -relevant 

changes compared to traditional 

functional measures.



Chinese

Czech

Danish

Dutch (NL)

Dutch (Belgium)

English (UK/Ireland)

English (Australia/New Zealand)

French (France)

French (Canada)

French (Belgium)

German (Germany)

German (Belgium)

Greek

Hindi

Italian

Japanese

Korean

Portuguese (Brazil)

Serbian

Slovak

Spanish (Latin America)

Spanish (Spain)

Spanish (US)

Swedish

Thai

Turkish

Instrument Translations
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CHeT Analytics

Goals

Reduce costs  of drug 

development in 

clinical research.

2. Support research 

initiatives  to facilitate 

efficient trial design and 

answer research questions.

3. Enhance clinical care  for 

those living with 

neurodegenerative 

disorders (e.g., PD, HD) and 

other disease states.

1. 



Resources
Understanding every trial has unique needs, 

CHeT maximizes effectiveness with 

experienced resources to deliver customized 

biostatistics and data mining efforts.

Access to clinical trial and 

observational study data from over 

100 studies.

Extensive knowledge of developing 

clinical disease progression models

Expertise in statistical methodology  

for clinical research 

Existing Study Highlights 

for Collaborative Research

M!5.,1621v6 A,6&!6&

Å75 Studies

Ḭ55 Interventional

Ḭ20 Observational

E817,1(721v6 A,6&!6&

Å37 Studies

Ḭ31 Interventional

Ḭ6 Observational

Others

ÅC5,&%5&,$+v6 >7!;,! h 6 Studies

Å HIV/AIDS h 8 Studies



AI Analytical Services

Provide analytical modeling, consulting 

and support to drive clinical research 

efficiency & effectiveness

ÅDevelop clinical disease progression 

models that predict meaningful clinical 

outcomes to patients, caregivers, and 

researchers.

ÅApply learnings from models to develop 

strategies to reduce drug development 

costs through efficient clinical trial 

designs.

ÅVisualize complex data to identify 

patterns and drive strategic analysis.

ÅHarmonize distinct sources of data to 

increase sample size and generate more 

robust findings.



Biostatistical Services

Provide biostatistical support  for new clinical trials, other 

interventional studies, and observational studies.

ÅKnowledgeable in study processes from the planning phase to 

presentation of results.

ḬContribute to protocol development

ḬDevelop a statistical analysis plan

ḬProvide Data Safety Monitoring Board support (i.e. unblinded statistician )

ḬPerform statistical analyses

ḬPromote standardized data collection based on CDISC standards

ḬContribute to preparation of manuscripts

ḬPharmacokinetic (PK) & Pharmacodynamic (PD) analysis

Provide consulting  to assess relevant existing studies to answer 

research questions.

ÅDevelop and evaluate new outcome measures to quantify disease 

progression (e.g. composite scores).

ÅUtilize lab data and biospecimens to identify potential biomarkers 

to quantify disease progression.

ÅProvide replication of analyses in independent studies as well as 

new exploratory analyses on existing study data.



Enrollment Savings 

Example

Model -Based Clinical Trial Enrichment

Problem: @/,1,$!/ 75,!/6 ,1 M!5.,1621v6 A,6&!6& 2'7&1 '!$& $+!//&1(&6 :,7+ /!5(& 

sample sizes and lengthy durations to detect meaningful changes.

Value Add

Using our predictive models, we can 

significantly reduce the required sample size 

and reduce follow -up times  for clinical trials 

by enriching the enrollment with patients likely 

to experience rapid disease progression.

Model Predictions
Å15% to 30% Reduction in Sample 

Size by focusing on patients more likely 

to reach meaningful endpoints.

ÅPatient Enrollment Savings  resulting 

in dozens to 100s of fewer participants 

compared to the traditional target 

enrollment in most clinical trials.

@!6& P78%<m M5&%,$7,1( C!67 M52(5&66256 ,1 M!5.,1621v6 %,6&!6&

Example

30% treatment difference 

requires 400participants 

instead of 600

33.33% Reduction 

in Sample Size!

Save $thousands in operating costs

by reducing sample size requirements



Pharmacometrics Expertise

Provide pharmacokinetic and 

pharmacodynamic modeling and simulation 

capabilities  to guide pre-clinical and clinical 

drug development programs.

ÅDevelop protocols for pre -clinical and clinical testing of 

small molecule compounds and protein -based 

therapeutics to evaluate drug safety and 

pharmacodynamic effects

ÅConduct non-compartment and compartmental modeling 

to characterize pharmacokinetics of therapeutics

ÅProvide population pharmacokinetic modeling services to 

understand patient factors that influence drug exposures 

and responses

ÅDesign and conduct of drug-drug interaction studies for 

ensuring optimal safety of drugs

ÅConcomitant medication monitoring and coding for 

clinical trials



By the 
Numbers

>12 16 >40
Lead Protocol 

Pharmacologist for > 12 

clinical trials conducted by 

industry, consortium, and 

academic investigators.

PK/PD modeling and 

simulation of 16 

unique therapeutic 

compounds.

Pharmacology findings 

reported in the  > 40 peer -

reviewed publications 

and abstract 

presentations.



Case Study #1:

Problem: A pharmaceutical company wanted to identify an improved measure 

of clinical progression  in early Huntington disease (HD) using existing 

observational & interventional clinical trial data.

Å608 research participants

Å46 clinical sites in the US, Canada and Australia

Å(Date of study h published)

Value Add

Leveraging our experience with existing HD 

studies and statistical expertise:

ÅA composite measure was identified 

that characterized clinical 

progression better than individual 

symptom domain outcomes.

Results & Impact
ÅThis measure has been used as an 

outcome in clinical trials 

investigating potentially disease -

modifying therapies, allowing a 

more sensitive measure of clinical 

change over current outcomes.

ÅUse of this measure in clinical trials 

results in smaller sample size 

estimates

2CARE Study

Coenzyme Q10 in Huntington Disease

The largest therapeutic clinical trial to date in Huntington disease.



Case Study #2:

Problem: Unknown exposure-response profile of investigational agents required advanced 

translational PK/PD modeling and simulation to determine appropriate timing of 

antiretroviral treatment interruption.

ÅUp to 46 research participants living with HIV -1

ÅTwo novel antibody drugs with long half -lives given in combination for the first time to adults living with 

HIV

ÅGoal is to stop antiretroviral therapy and test whether study compounds can control HIV infection.

ÅNCT04340596

Value Add

Leveraging data from animal studies and healthy 

human subject studies to predict PK/PD profiles 

of two novel broadly neutralizing antibodies:

ÅPK profiles were modeled and used to 

predict appropriate timing of antiretroviral 

treatment interruptions to maximize safety 

and potential to see efficacy.

Results & Impact
ÅThis measure has been used as an 

outcome in clinical trials 

investigating potentially disease -

modifying therapies, allowing a 

more sensitive measure of clinical 

change over current outcomes.

ÅUse of this measure in clinical trials 

results in smaller sample size 

estimates

ACTG Study A5386
Broadly Neutralizing Antibody Therapy for HIV Treatment and Cure

Phase 1 clinical trial to induce HIV -1 control

Advancing Clinical Therapeutics Globally 

(formerly AIDS Clinical Trials Group)



Make the Most of 

Your Data With Us

Model -Based Drug Development

Data Visualization

Disease Modeling Collaboration

CHeT drives clinical trial effectiveness by determining a targeted sub -population 

to more accurately delineate the effects of the drug vs. the underlying condition.

CHeT uses a number of visualization tools to share and explore information, 

providing researchers and decision makers a means to insights.

CHeT is at the forefront of neurological disease research and analytics. We work 

with a number of other data science organizations, providing guidance and 

working through new ideas. This provides both scalability and a constant stream 

of new ideas and opportunities.

Clinical Pharmacology Services

Pharmacokinetics(PK)/Pharmaco -dynamics(PD) 

Study design /Modeling and analysis

ÅNon-compartmental/compartmental

ÅPopulation (NONMEM software)

Pharmacogenomics h NYS COE

ÅDNA/RNA isolation and cloning

ÅDNA hybridization assays

ÅRT-PCR



Sample Collaborations

ÅClinical Trial Simulation

ÅPrediction of Disease Progression

ÅDaTscan Imaging and Progression

ÅIdentification of Patient Groups with 

Evolution of Key Symptoms

ÅData platform to test and develop 

disease progression model

ÅMachine Learning / Artificial 

Intelligence / Deep Learning

Other Collaborators/Clients
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CHeT Innovation

Over the last decade, CHeT Innovation has 
pioneered new technologies, tools and approaches in 
clinical trials to transform design, assessment, and 
evaluation of novel therapies for neurological 
disorders.

ÅCHeT Innovation has conducted a dozen studies 
with virtual visits that have reached more than 
1500 participants throughout the country. We 
have recruited and retained a national cohort of 
clinical trial -ready participants in a longitudinal 
natural history study.

ÅCHeT Innovation has amassed a local and 
national registry of highly engaged participants 
known as project:brain health. You can visit 
projectbrain.org to learn more.

ÅCHeT Innovation has extensive experience in 
applying smartphones, wearable sensors, video 
analytics, and invisible sensors that collect data 
inside and outside the clinic.



2012

1ST VIRTUAL 
RESEARCH 
STUDY FOR 
M>OHFKPLKvP 
DISEASE

1ST VIRTUAL 
RESEARCH 
STUDY FOR 
ERKQFKDQLKvP 
DISEASE

1ST APPLE 
RESEARCHKIT 
APP FOR A 
NEUROLOGICAL 
DISORDER

1ST MOBILE APP 
FOR 
ERKQFKDQLKvP 
DISEASE

1ST 
LONGITUDINAL 
WEARABLE 
SENSOR STUDY 
FOR 
ERKQFKDQLKvP 
DISEASE

1ST BIO-SENSOR 
USE IN PHASE III 
DRUG TRIAL FOR 
ERKQFKDQLKvP 
DISEASE

1ST 
LONGITUDINAL 
MULTI-SITE 
DIGITAL 
TECHNOLOGY 
STUDY IN EARLY 
M>OHFKPLKvP 
DISEASE

1ST MULTI-
FACETED STUDY 
LK M>OHFKPLKvP 
DISEASE 
PROGRESSION, 
REMOTE 
ASSESSMENT, 
AND DIGITAL 
TOOLS FOR REAL 
WORLD 
ASSESSMENTS 

1ST STUDY TO 
IDENTIFY 
M>OHFKPLKvP 
DISEASE 
SIGNALS AT 
HOME USING 
ARTIFICIAL 
INTELLIGENCE- 
ENABLED 
DETECTION

Innovation Timeline

2014 2015 2017 2018 2019 2020 2021 2022



Novel Digital Studies

WATCH-PD

Scratch and Sleep 
Quantification
in Atopic Dermatitis 
(SQUAD) AT-HOME PD

Virtual Cohort of LRRK2 
Carriers

132 Participants 
Evaluate the ability of sensors to assess 
features and progression of symptoms in 
&!5/<n 8175&!7&% M!5.,1621v6 %,6&!6&k  
Sensor assessments at home and in the 
clinic are compared to traditional in -
person assessments.

45 Participants 
Assess the use of wearable devices, 
sensors, polysomnography, and video to 
detect and quantify scratching.  Evaluate 
the relationship between patient -
reported outcomes and scratching and 
sleep metrics from wearable devices and 
sensors.

220 Participants
Evaluate clinical outcomes using video 
visits in a virtual national observation 
study.  Capture real-world data using a 
M!5.,1621v6 %,6&!6&-specific smartphone 
application.

277 Participants
Recruit and retain a national cohort of 
LRRK2 carriers with and without PD in 
collaboration with 23andMe.  Follow 
cohort via video visits and prospectively 
characterize cohort and compare it to 
those of traditionally -established LRRK2 
cohorts.

IN COLLABORATION WITH IN COLLABORATION WITH IN COLLABORATION WITH IN COLLABORATION WITH



wF /,.& 72 $203!5& 285 81%&567!1%,1( 2' M!5.,1621v6 72 ! 675&&7 /!03 ,1 7+& 

night; we only get a glimpse of the disease when patients visit clinic. 

Moreover, the methods we use to track the disease over time are subjective. 

As a result, we have a very limited insight into how Parkinson's disease 

impacts people's daily lives. This study shows that remote monitoring has 

7+& 327&17,!/ 72 ,%&17,'< ,1%,9,%8!/6 :,7+ M!5.,1621v6 !1% $5&!7& !1 2#-&$7,9& 

measure of severity and progression. This could be a powerful tool to detect 

7+& %,6&!6& &!5/< !1% $21%8$7 5&6&!5$+ 025& &'',$,&17/<kx

Ray Dorsey, M.D., a professor of Neurology at the 
University of Rochester Medical Center (URMC)



We are in the dark

Current approach to measuring 

Parkinson disease outcomes

We are in the dark

MDS - 

R1,',&% M!5.,1621v6 

Disease Rating Scale

M!5.,1621v6 A,6&!6& 

Questionnaire 39

Montreal Cognitive 

Assessment

Timed Up and Go

Proportion of day 

with tremor

Variability in motor 

function

Number of words 

spoken

Proportion of day 

spent sedentary

Time spent alone

Number of steps 

taken

Time spent outside 

the home

Autonomic function 

at home



Smart PhoneSmart Watch

The Watch has sensors that 
detect tremor, gait, balance, and 
other features of movement. 
Participants completed a set of 
motor activities while wearing 
the watch.

A customized app provided a 
convenient way to collect 
frequent, objective data. 
Participants perform a set of 
motor and cognitive 
assessments on the phone.

Sensors make up a state-of-the-
art system for measuring many 
aspects of movement. 

Three Technologies Utilized in WATCH -PD

Sensors



Visualizing Movement Data: Wrist Rotations


