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• Statistical and Data Coordinating Center (SDCC) for the 
Division of Microbiology and Infectious Disease at the 
National Institute Allergy and Infectious Diseases 
(DMID/NIAID/NIH). 
• First awarded to Emmes in 1996
• Approximately 100 people
• 154 active clinical trials/protocols 

CRID Project
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CRID Contract SDCC Role
1. Data collection and management
2. Data quality assurance and control
3. Protocol and other study-related materials 
4. Clinical study websites
5. Study communication, collaboration and reporting
6. Statistical design and analysis
7. Clinical site training, assessment & technical help
8. Electronic specimen tracking system
9. Data storage
10. Project Management
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Emmes Responsibilities as SDCC
• Data Collection

• Data entry system 
(Advantage eClinical®)

• Data System Training and 
User’s Guides

• Data Collection Forms
• Electronic Case Report 

Forms (eCRFs)
• Query Generation and 

Resolution Tracking
• Specimen tracking

• Electronic tracking 
system (GlobalTraceSM)

• Specimen picklists (for 
testing)

• Randomization
• Study Web Site

• Manual of Procedures 
and Other Study 
Materials

• Operational Data Listings 
and Summaries 



ACTT Treatment Trial
A Multicenter, Adaptive, Randomized 

Blinded Controlled Trial of the Safety and 
Efficacy of Investigational Therapeutics 

for the Treatment of COVID-19 in 
Hospitalized Adults

DMID Protocol Number: 20-0006
ACTT-1: NCT04280705
ACTT-2: NCT04401579
ACTT-3: NCT04492475
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•Adaptive design:

ACTT Treatment Trial

Remdesivir & 
Interferon Beta-1a 
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• Study conducted at 100+ sites in the US and 
internationally

•Stage 1 enrolled Feb 21 – April 19

•DSMB recommended early unblinding of Stage 1. This data 
supported FDA Emergency Use Authorization. First drug for 
treatment of COVID

•Stage 2 enrolled May 8 – June 30

•Stage 3 started August 3

ACTT Treatment Trial

https://www.niaid.nih.gov/news-events/nih-clinical-trial-testing-remdesivir-plus-interferon-beta-1a-covid-19-treatment-begins

https://www.niaid.nih.gov/news-events/nih-clinical-trial-testing-remdesivir-plus-interferon-beta-1a-covid-19-treatment-begins
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•Each stage is ~1000 hospitalized subjects with SARS-
CoV-2 infection with lung involvement, including a need 
for supplemental oxygen, abnormal chest X-rays, or 
illness requiring mechanical ventilation

•Subjects assessed on Ordinal Scale and NEWS each day 
while hospitalized and Day 15, 22 and Day 29.  Collected 
adverse events to Day 29

ACTT Design
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• Remdesivir – investigational anti-viral drug with activity 
against MERS and SARS. Administered via IV daily for up to 
10 days

•Baricitinib - anti-inflammatory drug approved for 
rheumatoid arthritis. Tablet for up to 14 days.

•Rebif - Subcutaneous interferon beta-1a, has antiviral and 
anti-inflammatory properties. Licensed for treatment of 
MS. Given every other day for up to 4 injections. 

ACTT Study Drugs

https://www.niaid.nih.gov/news-events/nih-clinical-trial-testing-remdesivir-plus-interferon-beta-1a-covid-19-treatment-begins

https://www.niaid.nih.gov/news-events/nih-clinical-trial-testing-remdesivir-plus-interferon-beta-1a-covid-19-treatment-begins
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ACTT Ordinal Scale

Category 8: Death;
Category 7: Hospitalized, on invasive mechanical ventilation or ECMO;
Category 6: Hospitalized, on non-invasive ventilation or high flow oxygen devices;
Category 5: Hospitalized, requiring supplemental oxygen;
Category 4: Hospitalized, not requiring supplemental oxygen – requiring ongoing
medical care (COVID-19 related or otherwise);
Category 3: Hospitalized, not requiring supplemental oxygen – no longer requires
ongoing medical care; This would include those kept in hospital for 

quarantine/infection control, awaiting bed in rehabilitation facility or homecare, etc.
Category 2: Not hospitalized, limitation on activities and/or requiring home oxygen;
Category 1: Not hospitalized, no limitations on activities

https://www.nejm.org/doi/full/10.1056/NEJMoa2007764

https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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Choice of Endpoint

• Original endpoint was Day 15 ordinal Scale compared 
using proportional odds model.
•As more data became available, the team realized Day 
15 may not capture the full disease progression
•Blinded team members ran simulations and then 
proposed time to recovery as an endpoint change to the 
DSMB.
•The DSMB agreed to the change and Day 15 ordinal 
scale was moved to a key Secondary Endpoint.
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Primary Outcome
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Primary Outcome
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Primary Outcome

•Deaths are censored at Day 29.
•This is similar to the Fine-Gray competing risks model.
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Key Secondary Outcome
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Choice of Endpoint

•Trials must be able to start rapidly in order to identify 
treatments in response to the outbreak.
•COVID-19 presentation is heterogeneous ranging from 
mild disease to weeks long that can end in death.
•Severity scores can be used but if wrong day is picked 
then clinical benefits may be missed.
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Choice of Endpoint

•A mortality outcome would provide a definitive 
evidence of significance of treatment.
•Sample sizes may be impractical in the COVID-19 
setting.
•Time to recovery outcomes may be used without 
having to choose an optimal day and with reasonable 
sample sizes.
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Choice of Endpoint
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Choice of Endpoint

doi:10.1177/1740774520939938

https://doi.org/10.1177/1740774520939938
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Choice of Endpoint

•By Dichotomizing an ordinal outcome we potentially 
lose power in exchange for flexibility of not having to 
choose an optimal timepoint.
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Choice of Endpoint

doi:10.1177/1740774520939938

https://doi.org/10.1177/1740774520939938
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Choice of Endpoint

doi:10.1177/1740774520939938

https://doi.org/10.1177/1740774520939938
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Challenges - Timelines

• All Timelines are compressed- Feb 21 first enrollment 
to database lock on June 26 (approximately 4 months)
•With Multiple ACTTs, there may be concurrent 
deliverables (CSR ACTT1, DSMB ACTT2)
•FDA requests for preliminary data
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Challenges - Sites

• International Trial – Some sites not used running 
clinical trials
•Pandemic – How do you monitor at sites if not allowed 
on site
•Paper forms can not leave patient rooms so paper 
forms are a problem
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Challenges - Analyses

• Time to event usually based on when x number of 
events occur
•Enrollment may be so fast that determining timing of 
interim analyses is difficult
•When to release data if unblinding occurs
•Trial is highly scrutinized so no matter what you choose 
someone will be unhappy
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Challenges - DSMB

• Enrollment is so fast that normal meeting schedules do 
not work.
•DSMB receives weekly safety summaries and has access 
to website safety data that updates 4 times per day.
•Full meetings occur only for interim analyses.
•Shorter virtual meetings occur every 2 weeks or more if 
requested by the DSMB.



/ 28

Challenges - DSMB

• ACTT1 interim analysis was actually done at over 100% 
information fraction (enrollment was increased to help 
with sub-group analyses).
•DSMB recommended unblinding prior to completion of 
follow-up.
•Next day a data freeze was completed and summary 
information was presented at the White House.
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Challenges – Data Reporting

• After unblinding bias was introduced into those still in 
follow-up.
•An Early Analysis was done on data collected prior to 
unblinding.
•An analysis on all data was also completed.
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Challenges – Data Reporting

• Should you report preliminary data in a pandemic?
•Data is not clean but result is pretty convincing.  
•Not other treatments currently available.
•Face criticism no matter what choice you make.
•Everyone wants to see the data broken down in 
different ways and is not shy of saying so…
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Challenges – Alpha Spending

• What should be considered the final analysis?
•100% Information will be reached well before 
enrollment/follow-up are complete.
•Once 100% recoveries are reached, is that final 
analysis?
•Do you wait till Data lock and do a complete analysis?
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764


/ 35https://www.nejm.org/doi/full/10.1056/NEJMoa2007764

https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
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•ACTT-1 Final results will inform FDA decision for approval of 
Remdesivir
•ACTT-2 – Data Lock Just occurred
•ACTT-3 – Currently Enrolling
•ACTT4 – Currently being planned

Next Steps for the ACTT Trial
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•Questions?

•The protocol is available on the NEJM site

•If interested in updates on study results, 
follow Emmes and NIAID on social media
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