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Current state of EHR Builds for Clinical Trial

• Research EHR builds are complex, time-consuming, costly and 
inefficient serving only few patients
• Multiple treatment plans are often needed based on arms, cohorts etc

• Health systems may have many separate instances of same EHR

• Age of precision medicine has compounded the complexity 
• Example: NCI match has 37 arms and 1,100 sites. Could necessitate > 40,000 

builds if all sites opened all arms

20 – 30% of clinical trials and 40 – 50% of treatment plans built 
in EHR are never used a single time!



Current state is REPETITIVE builds necessitated by 
DIFFERENCES in drug formulary, procedures, SOP and 

style

Our goal is to build ONCE and disseminate



Clinical Trial Rapid Activation Consortium (CTRAC)

• Collaboration between 
Academic sites, EHR vendors, 
and NCI
• Analyzed existing workflow and 

builds

• Form teams to tackle complex 
problems

• Supported via CCSG 
supplements

DFCI

Epic

EHR Partner

CTRAC Coordinating Site

City of Hope

Dana Farber 

University of 
Colorado

University of 
Wisconsin



Current Repetitive Process at Each Site

Investigational 
brochure
Pharmacy 
manual
Lab manual
…

Protocol 
document

Study calendar

Appendices 
and ancillary 
documents

Investigational drug 
information

Protocol information

Content ExtractionSource Documents

Resolve missing 
information and apply 
site preference and 
standards

Build Documents

Investigational 
drug data sheet

Template for 
Oncology 

Protocol Content 

EHR Build Validation

Massive pivot between 
task orientation and 
timepoint orientation 



Investigational Drug Build

• Content in protocols documents 
and pharmacy manuals 

• Many items that PIs do not think 
about
• CSTD, protect from light, dose 

rounding

• Frequent back and forth with 
sponsors for clarification causing 
delays

Medication

Investigational 
Pharmacy

• Content 
extraction from 
protocols and 
pharmacy 
manuals 

Build 
Document

Technical build

• eRX, 
medication 
build



Investigational Drug Data Sheet

• Structured content 
extraction 
maximizing  discreet 
content

• Site decisions needed

• PI/sponsored signed 
needed for trust 

Medication



Example of Site Decision for Medication Build

Protocol Text Field Name CTRAC Site

Drug ABC123 is supplied 
as lyophilized powder in 
100 mg vial. ABC123 can 
be diluted in D5W or NS 
to final concentration 
between 1mg/mL to 
6.7mg/mL. Final volume 
of 100 mL or 250 mL is 
recommended.

Drug Name ABC123 ABC123

Drug Formulation Lyophilized powder Lyophilized powder

Diluent D5W or NS D5W

Final Volume 100 or 250 mL 100

Use CSTD Not protocol specified Use CSTD

Protect from light Not protocol specified No

Medication



eRX build tool

• eRX build tool as rules/mapping 
engine that transforms data 
from CTRAC Investigational Drug 
Data Sheet to site specific eRX

• Each site will configure and 
maintain the site-specific rules

• Phase approach to content 
coverage and complexity of the 
build

CTRAC 
Investigational 

Drug Data Sheet

eRX Build Tool Site specific eRX

Medication



Analyzed existing workflow and builds

• Treatment plans includes two types of orders
• Protocol specific (less variable)

• Investigational meds

• Special procedures

• General orders (more variable)
• Supportive medication

• IV fluids

• Parameters

• Used Order Groups to construct a standard representation of the 
treatment plans, which can then be mapped to local EHR installations

Clinical Content Protocol



Institution B NCI1234

CTRAC Home antiemetic L2

• Palonosetron

CTRAC scheduling

• Reminder - schedule in other system

CTRAC labs CBC

• INST B CBC

CTRAC ECG

• Perform ECG in triplicate

CTRAC treatment parameters

• ANC > 1.5

CTRAC PreMed diphenhydramine

• diphenhydramine 

CTRAC Inv chemo

• CTRAC INV NCI1234 Agent 1

CTRAC Adult Hypersensitivity V1

• Acetaminophen + dexamethasone

…

Centralized build and use 
CTRAC specific order groups

CTRAC NCI1234

CTRAC Home antiemetic L2

CTRAC scheduling 

CTRAC labs CBC

CTRAC Research triplicate ECG

CTRAC treatment parameters

• ANC > 1.5

CTRAC PreMed diphenhydramine

CTRAC Inv chemo

• CTRAC INV NCI1234 Agent 1

CTRAC Adult Hypersensitivity V1

…

Site import build and validate

MDACC NCI1234

CTRAC Home antiemetic L2

• Ondansetron

CTRAC scheduling

• MDACC apt request

CTRAC labs CBC

• MDACC CBC

CTRAC ECG

• Perform ECG in triplicate

CTRAC treatment parameters

• ANC > 1.5

CTRAC PreMed diphenhydramine

• diphenhydramine 

CTRAC Inv chemo

• CTRAC INV NCI1234 Agent 1

CTRAC Adult Hypersensitivity V1

• Initiate “Hypersensitivity clin param order 
set”

…

Institution A NCI1234

CTRAC Home antiemetic L2

• Granisetron

CTRAC scheduling

• INST A apt request

CTRAC labs CBC

• INST A CBC

CTRAC ECG

• Perform ECG in triplicate

CTRAC treatment parameters

• ANC > 1.5

CTRAC PreMed diphenhydramine

• diphenhydramine 

CTRAC Inv chemo

• CTRAC INV NCI1234 Agent 1

CTRAC Adult Hypersensitivity V1

• Diphenhydramine + hydrocortisone

…



Defined reusable and protocol specific order groups

Order group folder Order group name Order group 
type

Purpose Orders(s) included Comment No clinical 
decision

DIAGNOSTIC TESTS CTRAC OP DIAGTEST 
ECG V1

Reusable Evaluate for electrocardiogram abnormalities ECG If site does not include diagnostic tests in its 
protocol build, the order group should be left 
blank or replaced by a communication order that 
remind the research team to place order by 
alternative method.

Yes

Discharge CTRAC OP DISCH 
INSTRUCTION V1

Reusable Communicate discharge instruction and 
education

Discharge instruction and education If site does not include Discharge Instructions in 
its protocol build, the order group should be left 
blank.

Yes

Flushes CTRAC IP FLUSHES NS 
V1

Reusable Cause line for infusion of medications to be 
flushed with sodium chloride 0.9% (NS).

Flush line with NS. If site does not include flushes in its protocol 
build, the order group should be replaced by a 
communication order that remind the team to 
flush line with NS.

Yes

Hypersensitivity CTRAC IP HSR ADULT 
HYPERSENS 
INTERVENTION V1

Reusable Activate hypersensitivity interventions. Per local adult hypersensitivity protocol. Order 
can be the activation of parameter 
orders/standing order. Alternatively, the 
protocol can contain multiple individual orders 
needed for hypersensitivity intervention.

If site does not include hypersensitivity in its 
protocol build, the order group should be left 
blank or replaced by a communication order.

No

Labs CTRAC OP LABS CBC 
diff v1

Reusable Cause for blood to be drawn to assess CBC with 
platelet and differential

CBC with platelet and differential If site does not include labs in its protocol build, 
the order group should be left blank or replaced 
by a communication order that remind the 
research team to place order by alternative 
method.

Yes

Pre-Medications CTRAC IP PREMED 
ANTIEMETIC -
MODERATE 
EMETOGENICITY V1

Reusable Antiemetic given prior to therapeutic agents. 
Two agents from different class are generally 
given IV. For example,
- 5-HT3 antagonist 
- dexamethasone

Dose, route, and product specific administration 
instructions.

Frequency, offset times, and additional 
administration instructions should be added at 
the PRL level. Examples include ondansetron, 
granisetron, palonosetron.

No

Protocol



Clinical Content ➾ Build Document ➾ EHR Build
Faithful capture of protocol content is insufficient for build

• Lack of standard in content provided in protocol
• Complete specification with no flexibility (study drug)

• Missing from protocol with assumption sites will fill 

• Some specification with flexibility and need for clinical decisions from sites

• Lack of standard in location of key content needed for protocol build

• Existing build process includes micro decisions that are largely 
undocumented



Centralized build and use 
CTRAC specific order groups

CTRAC NCI1234

CTRAC Home antiemetic L2

CTRAC scheduling 

CTRAC labs CBC

CTRAC Research triplicate ECG

CTRAC treatment parameters

• ANC > 1.5

CTRAC PreMed diphenhydramine

CTRAC Inv chemo

• CTRAC INV NCI1234 Agent 1

CTRAC Adult Hypersensitivity V1

…

Site import and validate

MDACC NCI1234

CTRAC Home antiemetic L2

• Ondansetron

CTRAC scheduling

• MDACC apt request

CTRAC labs CBC

• MDACC CBC

CTRAC ECG

• Perform ECG in triplicate

CTRAC treatment parameters

• ANC > 1.5

CTRAC PreMed diphenhydramine

• diphenhydramine 

CTRAC Inv chemo

• CTRAC INV NCI1234 Agent 1

CTRAC Adult Hypersensitivity V1

• Initiate “Hypersensitivity clin param order 
set”

…

Export 
Package

Import 
Package

Map order group to 
CTRAC order groups 

in site system as 
part of import 

process



Peer sharing of NCI MATCH Arm Z1F
Followed by iterative refinement and sharing of other studies  

Cycle 1, days 1, 8 and 15 of protocol exported by MDACC and subsequently imported by U. Colorado

Clinical Content Protocol



 

Workflow for EHR-TPC generation and transmission



We can DELIVER A PROTOCOL but sites needs to do 
substantial post import adjustment to fit local 

standards

Can we deliver more TAILORED content



MDACC Partners UW Unv Colorado COH

Pre-treatment / Pre-cycle Day Pre-treatment / Pre-cycle Day Pre-treatment / Pre-cycle Day Pre-treatment / Pre-cycle Day

Treatment plant information

Consent

Pre-labs

Nursing procedures/monitoring, and assessment

Take-home chemotherapy Take-home chemotherapy

Take-home medications Take-home medications Take-home medications Take-Home Medications

Treatment Day Treatment Day Treatment Day Treatment Day

Treatment Plan information

Consent

IV Access

Appointment requests

Take-home chemotherapy

Take-home medications Take-home supportive Rx Take-Home Medications

Take-home chemotherapy Oral Chemotherapy

Appointment Requests

Pharmacy Communications

Provider communications

Labs Labs Pre-labs Labs Labs

Conditional orders

Pharmacologic studies Additional labs Research Labs

Diagnostic tests

Treatment conditions

Nursing orders (vitals; pharmacologic studies) Nursing procedures/monitoring, and assessment Nursing instructions

ECGs (other)

IV maintenance

Nursing orders (treatment parameters) Criteria to treat Treatment Parameters

Provider communication Communication orders

Nursing orders - nursing communication Clinical Trial RN Orders

Clinic/Infusion RN Orders

Hydration/IV fluids Hydration Hydration/ Pre-hydration Hydration

Pre-medications Anti-emetics & Pre-medications Pre-medications Pre-medications Pre-Medications

Medications

Hydrations

Hypersensitivity Emergency medications

Chemotherapy/biotherapy/investigational Chemotherapy Treatment medications
Chemotherapy (investigational 
IV/oral/hormonal/targeted therapy) Disease Therapies and Investigational

Islet Product (DM only)

Cell infusion T Cells

Post-hydration/fluids Post-hydration

Post-infusion labs

Flushes

Break-through antiemetics (inpatient only)

Supportive care Supportive care orders Supportive Care Supportive Care

Growth factors

PRN medications

Hypersensitivity protocol Infusion/hypersensivitiy Reaction Emergency Medications

Discharge Post-treatment orders

Conditional orders

Take home medications

Follow-up

BEACON
Workgroup

Comparison of Order 
Category Sequences

Epic working on a build 
wizard to solve preference 
issue



Rigid site standards and style



Clinical Content

• No one person has full 
knowledge needed for build and 
execution

• Differing views based on role

• Need to categorize items in 
protocol 

• Fully specified

• CTRAC clinical decision

• site clinical decision



Protocol treatment plan at its core is about TASKS and 
WHEN (timepoints) to do them

Tasks and timepoints can be represented in a 
DATABASE



Future direction Cycle Day Order group

Pretreatment CTRAC OP HOMEMED ANTIEMETIC - MODERATE EMETOGENICITY V

1 1 CTRAC OP NCI10358 INV AZD6738 HOMECHEMO V1

1 1 CTRAC OP LABS CBC diff v1

1 1 CTRAC OP LABS CMP V1

1 1 CTRAC OP LABS URINE HCG V1

1 1 CTRAC OP NURORD VITAL SIGNS V1

1 1 CTRAC NCI10358NURCOMM MEDSEQ V1

1 1 CTRAC IP NCI10358 TXPARAM AZD V1

1 1 CTRAC IP NCI10358 TXPARAM DS-8201a v1

1 1 CTRAC OP PROVCOMMSTRONG CY3A4 INHIB + INDUC V1

1 1 CTRAC OP PROVCOMMGRAPEFRUIT + SEVILLE ORANGES V1

1 1 CTRAC OP PROVCOMMOPHTHALMOLOGICEXAM V1

1 1 CTRAC OP PROVCOMMWEIGHT CHANGE >10% V1

1 1 CTRAC IP PREMED ANTIEMETIC - MODERATE EMETOGENICITYV1

1 1 CTRAC IP NCI10358 INV AZD6738 v1

1 1 CTRAC IP NCI10358 INV DS-8201a v1

1 1 CTRAC OP LABS RESEARCH SAMPLE COLLECTION V1

1 1 CTRAC IP PRNMED ANTIEMETIC - FIRSTCHOICE V1

1 1 CTRAC OP DISCH INSTRUCTION V1

• Work continues under newly 
expended EHR Pilot Consortium

• Standardized clinic content extraction 
to database represented as tasks and 
timepoints

• Task library for general tasks

• Application to deliver build content 
tailored to site standards

• Working with Epic to minimize post 
import work

• Expand to other EHR



Lo
n
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te

rm
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al

Structured authoring of protocol leveraging task 
library and content templates

Structured representation of treatment plan 
tasks and timepoints

Deliver tailored build content to sites based on 
site SOP and workflow

Develop and mature data standard for 
treatment plan content

Reimagine how protocols should be 
represented in the electronic era



Structured 
protocol 

authoring

Build 
document

EHR 
package

Site import 
and 

validation
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