SUPPLEMENTARY MATERIAL
NHLBI COVID-19 CDEs, CONNECTS CDE Manual, and Data Dictionary (https://nhlbi-connects.org/common_data_elements)  

Supplementary Table 1. Timeline of CDE versioning and revisions from conception to Version 1.0 Release
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Supplementary Table 2. Summary of precedents that informed initial CDE development
	Studies and Established Data Collection Precedents

	Repository of Electronic Data COVID-19 Observational Study (RED CORAL)a

	Biology and Longitudinal Epidemiology of PETAL COVID-19 Observational Study (BLUE CORAL)a

	Outcomes Related to COVID-19 Treated with Hydroxychloroquine among In-patients with Symptomatic Disease (ORCHID)a,b

	Solidarity Trial for COVID-19 Treatments (Solidarity)a

	Viral Infection and Respiratory Illness Universal Study (VIRUS)a

	Randomized, Embedded, Multi-factorial, Adaptive Platform (REMAP)-COVIDa

	International Severe Acute Respiratory and emerging Infection Consortium (ISARIC)a

	Convalescent Plasma in Outpatients with COVID-19 (C3PO)a,b

	Accelerating COVID-19 Therapeutic Interventions and Vaccines (ACTIV)-3a,b

	Randomised Evaluation of COVID-19 Therapy (RECOVERY)a

	Trial of Treatments for COVID-19 in Hospitalized Adults (DisCoVeRy)a

	Trial of Early Therapies During Non-hospitalized Outpatient Window for COVID-19 (TREAT-NOW)b

	Passive Immunity Trial for Our Nation to Treat COVID-19 in Hospitalized Adults (PassItOn)b

	PhenX Toolkitb

	All of Us Research Programb

	Clinical Data Acquisition Standards Harmonization (CDASH)b

	Common Terminology Criteria for Adverse Events (CTCAE)a

	NIH CDE Repositorya


a. Precedents initially identified by the University of Pittsburgh CDE team
b. Precedents initially identified by the CONNECTS Data Harmonization Core






Supplementary Table 3. Data dictionary structure example for the Organ Support Domain 
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Supplementary Figure 1. Overview of the evolution of the NHLBI COVID-19 CDE versions
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Supplementary Figure 2. BioData Catalyst submission activities for CONNECTS Studies
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Supplementary Figure 3. Proportion of NHLBI COVID-19 CDEs mapped to ACTIV-4a study variables


Supplementary Figure 4. Proportion of NHLBI COVID-19 CDEs mapped to ACTIV-4b study variables









Supplementary Figure 5. Proportion of NHLBI COVID-19 CDEs mapped to C3PO study variables









Supplementary Figure 6. Proportion of NHLBI COVID-19 CDEs mapped according to study type across the ACTIV-4a, ACTIV-4b, and C3PO studies


ACTIV-4a

Identical 	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	12.76595744680851	8.1395348837209305	20	16.666666666666664	4.1666666666666661	25.925925925925924	4.5454545454545459	36.363636363636367	43.75	25	0	45	53.846153846153847	22.222222222222221	Comparable	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	17.021276595744681	22.093023255813954	0	33.333333333333329	12.5	29.629629629629626	0	27.27272727272727	18.75	0	0	5	19.230769230769234	44.444444444444443	Related	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	6.3829787234042552	26.744186046511626	20	25	8.3333333333333321	14.814814814814813	13.636363636363635	9.0909090909090917	12.5	8.3333333333333321	0	25	7.6923076923076925	22.222222222222221	Not mappable	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	63.829787234042556	44.186046511627907	60	25	75	29.629629629629626	81.818181818181827	27.27272727272727	25	66.666666666666657	100	25	23.076923076923077	11.111111111111111	



ACTIV-4b

Identical 	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	21.276595744680851	9.3023255813953494	30	0	0	59.259259259259252	22.727272727272727	27.27272727272727	31.25	25	31.578947368421051	20	42.307692307692307	33.333333333333329	Comparable	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	4.2553191489361701	5.8139534883720927	0	0	0	3.7037037037037033	0	27.27272727272727	18.75	0	5.2631578947368416	30	3.8461538461538463	11.111111111111111	Related	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	4.2553191489361701	2.3255813953488373	0	0	0	7.4074074074074066	13.636363636363635	9.0909090909090917	6.25	16.666666666666664	5.2631578947368416	25	19.230769230769234	22.222222222222221	Not mappable	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	70.212765957446805	82.558139534883722	70	100	100	29.629629629629626	63.636363636363633	36.363636363636367	43.75	58.333333333333336	57.894736842105267	25	34.615384615384613	33.333333333333329	



C3PO

Identical 	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	8.5106382978723403	10.465116279069768	0	25	37.5	33.333333333333329	13.636363636363635	0	0	41.666666666666671	0	20	50	33.333333333333329	Comparable	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	17.021276595744681	19.767441860465116	0	0	8.3333333333333321	14.814814814814813	0	0	0	8.3333333333333321	0	30	19.230769230769234	33.333333333333329	Related	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	0	2.3255813953488373	0	50	0	3.7037037037037033	9.0909090909090917	0	0	0	0	5	11.538461538461538	11.111111111111111	Not mappable	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	74.468085106382972	67.441860465116278	100	25	54.166666666666664	48.148148148148145	77.272727272727266	100	100	50	100	45	19.230769230769234	22.222222222222221	



% CDEs Mapped

Inpatient Studies	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	44.736842105263158	56.97674418604651	40	75	25	66.666666666666657	22.727272727272727	90.909090909090907	75	33.333333333333329	0	75	80.769230769230774	88.888888888888886	Outpatient Studies	Demographics	Medical History	COVID-19 Risk Factors	Organ Support	Symptom Burden	Adverse Events	Concomitant Medications	Vital Signs	Labs	COVID-19 Testing	Vaccinations	Study Disposition	Study Intervention	Healthcare Encounters	36.84210526315789	38.372093023255815	30	75	45.833333333333329	74.074074074074076	36.363636363636367	81.818181818181827	81.25	50	42.105263157894733	75	88.461538461538453	77.777777777777786	
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IP OP D N Element Variable Variable Label Variable 

Type

Length CRF Ref. Question Response Options / Derivation Implementation Notes

BDC ID

CDISC Submission 

Requirements?

Source

C C C C Study Identifier STUDYID Study Identifier Char 50 n/a [PROTOCOL ID, E.G. "C3PO"] ORG.STUDYID UMLS/CDISC

C C C C Study Site SITEID StudySite Identifier Char 50 n/a [SITE ID] ORG.SITEID UMLS/CDISC

C C C C Subject Identifier SUBJID Subject Identifier for 

the Study

Char 39 [SUBJECT ID]

ORG.SUBJID

UMLS/CDISC

C C C C Completion Date ORGCMPDAT Organ Support 

Completion Date

Char 11 IP-1 Date of form completion. DD-MON-YYYY

ORG.ORGCMPDAT

N/A

P P P P Planned timepoint IPTPT Inpatient Outcomes  

Planned Time Point 

Name

Char 50 IP-4 What was the planned time point of the 

inpatient measurement?

DAILY | WORST | OTHER Hard-code in the eCRF or 

assign post-collection. ORG.IPTPT

PETAL (ORCHID) | 

PETAL (CORAL) | 

REMAP | VIRUS

C C C C Oxygen support status O2STAT Oxygen Support Status Char 7 Was the participant receiving oxygen support 

on this day?

YES | NO | UNKNOWN PETAL (ORCHID) | 

PETAL (CORAL) 

C C C C Oxygen support category O2CAT Oxygen Support 

Category

Char 100 IP-5 Was the oxygen support received invasive or 

non-invasive?

INVASIVE | NON-INVASIVE | 

UNKNOWN/UNCERTAIN | NOT 

ASSESSED

ORG.O2CAT

PETAL (ORCHID) | 

PETAL (CORAL) 

C C C C Oxygen support type O2TYPE Oxygen Support Type Char 100 IP-6 What was the highest level of oxygen support 

the participant received on this day?

NO O2 THERAPY | O2 BY MASK | 

O2 BY NASAL PRONGS | O2 BY NIV 

(INCLUDING BIPAP OR CPAP) | O2 

BY HIGH FLOW | MECHANICAL 

VENTILATION | ECMO | 

UNKNOWN/UNCERTAIN | NOT 

ASSESSED

ORG.O2TYPE

PETAL (ORCHID)

PETAL (CORAL)

O O O O Oxygenation method 

weaning

O2WEAN Oxygen Support 

Weaning

Char 7 IP-7 Was a spontaneous breathing trial (SBT) or 

other documented effort to wean the level of 

respiratory support/oxygen performed at any 

time on this day?

YES | NO | UNKNOWN

ORG.O2WEAN

VIRUS

C C C C Renal Replacement therapy RRTSTAT Renal Replacement 

Therapy Status

Char 7 IP-8 Did the participant require renal replacement 

therapy on this day?

YES | NO | UNKNOWN

ORG.RRTSTAT

PETAL (CORAL)

SOFA

C C C C New RRT  NEWRRT New RRT Char 3 OP-4 Is the participant on new RRT since prior to 

illness?

YES | NO

ORG.NEWRRT

PETAL (CORAL)

SOFA

C C C C Vasopressors PRESSOR Vasopressor Use Char 7 Did the participant receive any vasopressors on 

this day?

YES | NO | UNKNOWN

If "Yes", complete 

concomitant medication 

assessment 

ORG.PRESSOR

PETAL (ORCHID)

VIRUS
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Domain V0.1 (August 2020) V0.2 (September 2020) V0.3 (October 2020) V0.4 (November 2020) V0.5 (December 2020) V1.0 (January 2021)

Overall ▪ Initial review and detailed edits across 

all domains

▪ Providing CDE review/feedback to 

ongoing CONNECTS studies

▪ Discussion of data structure, capture, 

timepoints

▪ Review and detailed edits 

across all domains

▪ Updates to further align with 

CDISC standards

▪ Discussion of mapping to 

SNOMED/LOINC formats

▪ Edits based on UPMC clinician and 

coordinator feedback

▪ Gap analysis comparing CDEs to updated 

CONNECTS study CRFs

▪ Edits based on review and 

comparison to early draft trans-NIH 

COVID-19 CDEs

▪ Edits based on outpatient clinical 

trialist feedback

▪ Review of updated PhenX COVID-19 

CDEs

▪ Input from VUMC Scientific 

leadership

▪ Ongoing reformatting and 

refinement

▪ Preliminary development 

of healthcare utilization and 

vaccination CDEs

▪ Review of PCORNet COVID-

19 data models

▪ Ongoing reformatting and 

refinement

Demographics ▪ Domain added to CDEs

▪ Edits based on expert review for 

diversity, equity, and inclusion

▪ Minor edits to response 

options, conditional logic

▪  Changes in requirement levels for several 

CDEs to recommended/preferred from core

▪ Revision to CDE regarding amount of 

schooling completed

▪ Edits to accommodate international 

studies

▪ Request for VUMC evidence 

synthesis team to conduct literature 

review for data elements collected in 

COVID-19 clinical trials related to 

socioeconomic status

Medical History ▪ Domain added to CDEs ▪ Added all required elements to calculate 

Charlson Comorbidity Score

▪ Added CDEs related to depression and 

anxiety

COVID-19 Risk Factors ▪ Domain added to CDEs

Organ Support ▪ Domain added to CDEs



▪ Comparison of organ support 

elements collected across 

CONNECTS studies, edits based 

on review and discussion

▪  Edits alongside vitals to 

capture ventilator settings, 

vasopressors, SOFA score 

elements, at required 

timepoints

Symptom Burden ▪ Domain added to CDEs

▪ Review/discussion of severity, number 

of symptoms to be included

Adverse Events ▪ Domain added to CDEs ▪ General question refinement and updating 

based on UPMC team feedback

▪ Review of how CDEs can harmonize 

different types of reporting pathways 

among studies

Concomitant Medications ▪ Domain added to CDEs ▪ Extended window for ConMeds from 

previous 7 days to previous 3 weeks

▪ Changed some requirement levels from 

core to recommended/preferred to ease 

administrative burden for CDEs not required 

by CDISC

Vital Signs ▪ Domain added to CDEs ▪ Adoption of 24-hour clock, revision of CDEs 

to accommodate

▪ Edits alongside organ 

support to capture 

ventilator settings, 

vasopressors, SOFA score 

elements, at required 

timepoints

Clinical Labs ▪ Domain added to CDEs

COVID-19 Testing ▪ Domain added to CDEs

Vaccinations ▪ Domain added to CDEs

Disposition ▪ Domain added to CDEs

Intervention ▪ Domain added to CDEs

Healthcare Encounters

Adminsitrative Fields ▪ Domain added to CDEs

CDE Version (Date)


