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Direct-to-Participant (D2P) trials

No physical clinical sites. No geographic limit on recruitment.

Not “Virtual:” Patients are real and relationships are essential
Not “Internet-based:” D2P trials use other means



Outline

Stories of 3 trials
• KALM 
• REMOTE
• HOME 
Lessons:
• Simplicity
• Participant perspective



KALM

Jacobs, et al. Medicine 2005,84:197



History
• 1998: Dr. Susan Love asked: ”How can I use 

my online ‘Army of Women’ for research?”

• Started “1747” in 2000
o $900k from eLilly Ventures
o To conduct a proof-of-concept D2P trial



KALM (2000)
• Proof of concept & build key elements
• RCT of Kava-kava and Valerian root vs. placebo
• For anxiety and insomnia
• Enrolled people with anxiety or insomnia by questionnaire
• Few exclusions
• Endpoints: less anxiety, better sleep, and AEs at 4 weeks

Jacobs, et al. Medicine 2005,84:197



KALM elements
One Center
• Participant-facing EDC and website

o No paper
• Identity confirmed by ‘Idiology’ using public databases
• Participants stablished e-signatures
• eConsent with quiz. Approved by WIRB
• Managed study ‘drugs’: FedEx delivery with proof of I.D.
• Recruit: ads on websites; emails to friends and groups
• Simple: 15 screens and <10 steps to enroll and follow-up

Jacobs, et al. Medicine 2005,84:197



KALM Results
In 8 weeks
• 1,551 screened, 391 randomized from 45 states
• >80% adherence
• All groups improved

o No significant differences

Jacobs, et al. Medicine 2005,84:197



KALM Results
• Results analyzed within 1 hour of ‘last data in’
• Sent individual results to participants within 1 day

• Cost: $3,224 / participant
(Adjusted for inflation)

Jacobs, et al. Medicine 2005,84:197



Lilly adopted the technology

• A trial of Cialis (for erectile dysfunction)
• Run by Operations, Regulatory, Legal & Data
• Became complex and used sites at baseline

o They were concerned about confirming I.D. and consent
• “The most expensive study per patient we have 

done” 
• Abandoned the model

Jacobs, et al. Medicine 2005,84:197



REMOTE



Conception and Birth of “REMOTE”

• About 2009
• We proposed a simple trial for Overactive Bladder (OAB)
• Use a urodynamics validated “3IQ” to enroll patients
• Tested Detrol, an established treatment
• Andy Lee (Pfizer, Operations)

o Tried to enroll in KALM
o Helped design, promote, and secure Pfizer funding. 
o Then moved to Genzyme.



REMOTE by Pfizer

• Pfizer’s goal: Mimic a clinic site-based trial for OAB
• Run by project management, Ops, Legal, Regulatory, 

Security took control
• Got FDA approval; allowed study drug shipment to home



• Early support from Bob Temple (2008)
o “I don’t see any insurmountable barrier.”
o “We are interested in more efficient methods…this fits.”
o “The attitude here is going to be favorable.”

• He assembled the FDA team to approve “REMOTE”



REMOTE Process

All the elements of D2P trial
• Run from a single center by Mytrus 
• Web-based recruitment
• Establish identity (public data bases) 
• e-signature
• Interactive eConsent with quiz
• Shipped study drug to homes
• Approved by WIRB



To replicate site-based trials
A complex protocol

• Women with OAB are older and many not internet saavy
• The protocol had many steps

o>100 screens and >90 interactions to enroll



Examples of the complexity
• Prescribing laws limited recruitment to 9 states, some 

required exams by (impersonal) contract MDs 
• “To prevent hacking:” getting an eSignature required 

Captcha recognition and 2-factor authentication
• Many lab tests and stringent exclusions (‘bacteruria’)
• Run-in: carry a plastic ’hat’ all day to measure urine

o Mobile e-diary to enter volumes. Entry error meant exclusion
• After eConsent, staff had to read the full consent by phone



Web-based recruitment from many sources

20,901 viewed the introduction

1,519 eligible
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Number of women who passed each step in the protocol

Only 1.6% of eligible and interested women
made it through all of the hoops

We lost 44-84% of interested and eligible women 
at each step



A recruitment problem?
Complexity strains recruitment

If 25% (instead of 2%) of interested and eligible women 
had avoided hurdles, the trial would have achieved it’s 
goal of 283 



Worry about an FDA audit

• Pfizer assigned 1 to 3 site monitors to stay in the coordinating 
center most days during recruitment and enrollment

• Despite an EDC with no paper source documents, the 
monitors required that web entries and (redacted) email 
correspondence be printed and reviewed and archived

• Over 20 binders of paper



A trial in children and families with autism



Autism: A trial with the

Dr. Bent (REMOTE P.I.) ran a ‘pilot’ placebo-controlled trial 
of omega-3 fatty acid for hyperactivity.
Reached the goal in 6 weeks:
• 864 e-mails to the network, 127 (15%) families responded
• 96 completed informed consent
• 57 kids (and teachers) from 28 states were randomized
• 100% completion
• “Thanks!” from rural families for a chance to join research

Bent et al. J. Am. Acad. Child Adolesc. Psychiatry, 2014;53:658–666



HOME

Applying lessons learned to design
a trial with an FDA-approved drug

Funded by NIA



Preventing Fractures in Parkinson’s Disease

• ≥ 65 y.o, PD patients have a 10-15% annual 
risk of fractures

• Due to multiple falls, poor protective reflexes
• Test zoledronate vs. placebo

o Increases bone density
o Reduced fractures in other groups
o One I.V. infusion lasts ≥ 2 years
o FDA-approved; generic



Parkinson’s Fracture Prevention Trial

• 3,500 participants > age 65
• Will need nationwide recruitment not limited by sites
• Partnered with Parkinson’s Foundation: the patient’s view
• No clinic visits.  Conducted from patients’ homes.

• Patient surveys: 90% liked the home-based design
• Easier for disabled or cognitively impaired who may benefit 

most



The HOME Team
SFCC (data system; endpoints), K. Lyles (Duke: MD lead); Parkinson’s Foundation, P.S.G., 

PCORnet, UCSF (tele-neurology & eConsent) PCM Trials (nurses & drug management)

Home



Home
Simple criteria
PD, ≥ 65 y.o.
Few exclusions
Recruitment sources
Foundation community
Health systems 
PD Trialists (P.S.G.)

No ‘web-based’ recruitment
By MDs or groups they know

The HOME Team
SFCC (data system; endpoints), K. Lyles (Duke: MD lead); Parkinson’s Foundation, P.S.G., 

PCORnet, UCSF (tele-neurology & eConsent) PCM Trials (nurses & drug management)
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Tele-neurology
• Confirms PD
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Foundation
Call Center
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Teleneurology
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Nurse visit
• eGFR
• IV ZA or Pbo

Simple criteria
PD, ≥ 65 y.o.
Few exclusions
Recruitment sources
Foundation community
Health systems 
PD Trialists (P.S.G.)

Endpoints
Survey EHRs
Contact patients
AEs: 24/7 M.D.

The HOME Team
SFCC (data system; endpoints), K. Lyles (Duke: MD lead); Parkinson’s Foundation, P.S.G., 

PCORnet, UCSF (tele-neurology & eConsent) PCM Trials (nurses & drug management)



Home
Foundation
Call Center
• eConsent1
• Eligibility

Teleneurology
• Confirms PD

Nurse visit
• eGFR
• IV ZA or Pbo

Simple criteria
PD, ≥ 65 y.o.
Few exclusions
Recruitment sources
Foundation community
Health systems 
PD Trialists (P.S.G.)

Endpoints
Survey EHRs
Contact patients
AEs: 24/7 M.D.

The HOME Team
SFCC (data system; endpoints), K. Lyles (Duke: MD lead); Parkinson’s Foundation, P.S.G., 

PCORnet, UCSF (tele-neurology & eConsent) PCM Trials (nurses & drug management)

Budget: $9,150 / patient 



• A successful example
• A trial comparing 2 doses of aspirin by DCRI
• Simple protocol
• Recruiting from PCORnet health systems
• Has enrolled >15,000 of its 20,000 goal



Summary

• Methods for D2P trials are established
• Simplicity for the participant is essential
• Recruiting from communities and providers 

participants know may be more successful than 
from the web

• Change state laws to allow shipping ‘study drugs’



Thanks to Pioneers

• Susan Love, MD (Susan Love Foundation)
• Bradly Jacobs, MD (UCSF, 1747, Mytrus,)
• Steve Bent, MD (UCSF, 1747, Mytrus)
• Andy Lee, MD (Pfizer  Genzyme  Merck COO)
• Anthony Costello (Mytrus, Medidata)
• Bob Temple, FDA



Thank you



Summary and Lessons
Direct-to-Participant Trials

• The concept and technologies work well
• FDA is supportive
• eConsent has taken off, online and in sites
• REMOTE: an example of how to kill 

innovation
o Force innovation to adapt to your system
o Be risk averse

• Simplify protocols
• Involve participants in planning



Site-based trials



History

• 1998 Susan Love: ”How to use my online 
‘Army of Women’

• Started 1747 in 2000
o $900k from eLilly Ventures
o Alph Bingham & Will Dere



Site-based trials

Slow recruitment
Limited access
Sites are expensive



Direct-to-Participant (D2P) Trials

1 site

Faster recruitment?
Less expensive?



Clinical Coordinating Center
performs all functions

• Recruits participants
• Informed consent
• Dispense study drug
• Collect data
• Manage adverse events
• Analyze results
• Return results to participants



Confidential

Participant’s view
• 15 screens 
• <12 interactions
• Few calls to the 
24/7 MD help desk

Establish an e-signature



KALM
One Center
• Participant-facing EDC and website

o No paper
• Identity confirmed by Idiology
• Established an e-signature
• Interactive eConsent with quiz; approved by W.I.R.B.
• Managed study ‘drugs’: FedEx delivery with proof of I.D.
• Recruit: ads on websites; emails to friends and groups
• Approved by Western IRB

Jacobs, et al. Medicine 2005,84:197



Confidential

Register
Confirm identity



Answer 3 questions
unique to you

by Idiology



Confidential

Inclusion and 
exclusion



Confidential

Informed consent
document



Confidential

Quiz about consent
(must get 100%)



Confidential

Baseline data



Confidential

Ship study ‘drug’ 
by overnight mail
Confirm receipt



Confidential

4 week endpoints



Results

• Preplanned analysis was done within 1 
hour of last participant’s data entry

• Participant results sent by email within 
24 hours

• No differences

ISI 
score



To mention

• Adaptable – health system recruitment; e-consent
• Migraine: 2 trials

o Personal connection more successful
o No visits a major plus



To mention

• HOME
o Patient-centered; designed with input from patients: advocate 

and Parkinson’s Foundation
o Designed to be conducted from home
o Phone, text, email…
o 3 sources of competitive recruitment
o Teleneurology scoring 
o Include patients with dementia
o Home exam & testing and IV drug vs. pbo
o EMR reporting but plan direct queries and x-ray confirmation

Gi  Wld lif f lbl i



Patient-centric Trial



Confidential

The participant’s 
own results were
reported within 1 day 



Some of the complexity
• States require local exams to prescribe “study 

drug” by mail; limited to 8 states
• Collected urine all day and enter volumes

o Mobile device did not allow correction of errors 
• “Security:” CAPTCHA plus 2-step I.D. with time limit 

“to prevent hacking”
• In case of FDA visit, full-time monitor(s), eg 

reviewed redacted emails. Volumes of paper.
• Required reading consent to participants

o Even after successful eConsent.



Intensive recruitment
online ads and targeted emails





Consent: Video, text, and audio



FDA

• Bob Temple arranged internal FDA meetings
• Final meeting with Pfizer & Mytrus team approved with 

key variance; delivery of drug across state lines; not 
dispensed by investigator



Quiz to confirm understanding

• Get 100%
• Electronic signature





Detrol worked!



An Internet-Based Randomized Controlled Trial of Omega-3 
Fatty Acids for Hyperactivity in Children with autism



• Kennedy Krieger  / Johns 
Hopkins
o Paul A. Law, MD, MPH 

(Principal Investigator)
o Tara Zandi, MA
o Kiely Law, MD, MPH
o Jay Nestle, BS
o Amy Daniels, PhD

• University of California, San 
Francisco
o Stephen Bent, MD (Principal 

Investigator)
o Robert Hendren, DO
o Felicia Widjaja, BS
o Jae Eun Choi, MS

• Funded by 
– NIH CTSA Supplement Grant (Advancing Study Designs for 

Comparative Effectiveness Research)
– Simons Foundation SFARI Pilot Award

Study Team and Funding



• DETERMINE IF OM3 reduces hyperactivity in children 
with autism

• Assess change in social functioning
• Evaluate performance of an Internet Based-Randomized 

Controlled Trial

Objectives





Methods

• Sample Selection: 5-8 y.o. with autism and 
hyperactivity

• Recruitment: Children in IAN with an established 
diagnosis

• Screening: Hyperactivity questionnaire
• Consent: online
• Baseline measures: Aberrant Behavior Checklist 

(ABC)
• Randomization: Automated, overnight mail of meds
• Data Collection: All online using IAN (JAWS) platform
• FDA: IND approved.



• In 6 weeks (Sept-Oct 2012)
o 864 e-mails sent to children of target age
o 127 families expressed interest (15%)
o 96 families completed informed consent
o 57 children (and their teachers!) from 28 states 

were eligible and randomized

• In 3.5 months (end of Dec 2012)
o All 57 children and all 57 teachers completed final 

outcomes (100% completion rate)

Results



Results – Change in Primary Outcome Measure
Placebo 
(n=28)

Omega-3 
(n=29)

Difference 
in change*

95% CI P-value

ABC-
Hyperactivity

-3.4 -5.3 1.9 -2.2 to 5.2 0.38

ABC-
Irritability

-2.1 -2.0 -0.1 -3.3 to 2.8 0.50

ABC-
Stereotypy

-0.5 -2.0 1.6 0.0 to 3.2 0.05

ABC-Lethargy 0.1 -2.1 2.2 0.5 to 4.1 0.01

ABC-Innapp. 
Speech

-0.9 -0.6 -0.3 -1.4 to 1.0 0.73
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