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87) High performance computing (HPC) environment, such as graphics processing unit (GPU)
clusters or supercomputers, to process protected health information

88) Integrated knowledge resources that support informed decision making

89) Integration and extension of context in data standards

90) Integration of EHR, genomic, and pharmacologic platforms

91) IT infrastructure connected to a data warehouse for health services research and economic

estimates for the impact of personalized medicine (e.g., emergency department admissions and
expenses related to adverse drug events before and after the introduction of a pharmacogenetic
program to screen all adults for FDA related drug-gene interactions)

92) IT infrastructure to capture real time events (e.g., emergency department admissions
related to adverse drug events)

93) Knowledge graphs

94) Mobile device data and metadata

95) Multimodal clinical data repository

96) Native interoperability and application programming interface (API) connectivity between
EHR, electronic case report form (eCRF), and biobank databases

97) Natural language processing

98) Next generation DNA sequencing technology

99) Ontologies for data to make disparate data accessible

100) Pathway software to enable the understanding of mechanisms (e.g., Elsevier Pathway
Studio)

101) Platform integration across devices

102) Remote patient monitoring technology

103) Semantic modeling

104) Software developer subject matter experts to develop integrated tools that maximize the
use of data

105) Statistical thinking

106) Storage solutions for large data sets

107) Support for clinical terminology standards (e.g., ICD, SNOMED-CT, LOINC, and
RxNorm)
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108) Systems integration specialist

109) Temporal reasoning

110) Terminologists

111) Trained bioinformatics professionals

112) Translational informatics

113) Virtual patient portal for information exchange and real time documentation

114) Well-annotated database for variant classification




180
Appendix G: Round 2 Results That Were Sent to Participants

Round 2 Results That Are Relevant to the Round 3 Questionnaire

A portion of the Round 2 questionnaire asked for importance and feasibility ratings of IT
capabilities and resources in regard to healthcare delivery organizations possessing the IT
capability or resource to enable precision medicine now and in the years to come. The
importance ratings for each IT capability and resource were analyzed to determine the
importance result according to the rules in the following table.

Potential Importance Result Result Rule

Important Result occurs when at least 75% of the ratings fall within the
rating categories of Important or Very Important

Not Important Result occurs when at least 75% of the ratings fall within the
rating categories of Unimportant or Very Unimportant

Undetermined Importance | Result occurs when the rules to be considered Important or Not
Important are not met

Similarly, the feasibility ratings for each IT capability and resource were analyzed to determine
the feasibility result according to the rules in the following table.

Potential Feasibility Result Result Rule

Feasible Result occurs when at least 75% of the ratings fall within the
rating categories of Probably Feasible or Definitely feasible

Not Feasible Result occurs when at least 75% of the ratings fall within the
rating categories of Probably Infeasible or Definitely Infeasible

Undetermined Feasibility Result occurs when the rules to be considered Feasible or Not
Feasible are not met

59 of the 114 IT capabilities and resources that were rated in Round 2 are considered to be
important and feasible. The assessment is complete for the 59 important and feasible IT
capabilities and resources. The overall study summary that will be provided after Round 3 will
list the 59 IT capabilities and resources.

The other 55 IT capabilities and resources that were rated in Round 2 are considered to have
undetermined importance, undetermined feasibility, or both. In accordance with traditional
Delphi research methods, participants will be asked to rerate the 55 IT capabilities and resources
in Round 3 in an attempt to determine the importance and feasibility according to the result rules
shown above. The Round 2 rating results for each of the 55 IT capabilities and resources are
provided below in alphabetical order so that participants can consider the group’s position
relative to their own during Round 3.
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The Round 2 questionnaire also allowed people to enter additional IT capabilities and resources
if they desired. The results of the additional IT capabilities and resources are listed in
alphabetical order at the end of this document. Participants will be asked to rate the importance
and feasibility of the additional IT capabilities and resources during Round 3.

IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
1) Ability to capture genetic variants and their meaning in genomic sequence
Importance result: | Important
Feasibility result: | Undetermined feasibility
100%
B0%
55.6%
60%
0y
0% 31.1%
.. 1%
0%
Very Unimportant Neutral Important Very
Unimportant Important
100%
B0%
60% 46.7%
40% 26.7%
22.2% ’
. I
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Mot be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

2) Ability to capture granular phenotypes using EHR data (i.e., deep phenotyping)

Importance result:

Important

Feasibility result:

Undetermined feasibility

100%

80%

60%

40%

80%

60%

40%

Very
Unimportant

Definitely
Infeasible

2.2%

Unimportant

1M.1%

Probably
Infeasible

48.9%

13.3%
Meutral Important
33.3%
’ 28.9%
IMay or May Probably
Not be Feasible

Feasible

35.6%

Very
Important

26.7%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
7) Ability to rapidly adopt new and evolving standards (e.g., FHIR and genomic
implementation guides)
Importance result: | Important
Feasibility result: | Undetermined feasibility
100%
809
60% 24 4% 48.9%
40%
20% .
= 2.2% 4.4%
o — I
_ Very Unimportant Neutral Important Very
Unimportant Important
100%
80%
609%
35.6% 35.6%
0% 24.4%
S 4.4%
. I
e
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Mot be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

8) Ability to record and catalogue raw unstructured patient data (e.g., notes, images, etc.)

Importance result:

Important

Feasibility result:

Undetermined feasibility

100%

80%

60%

40%

i
0%

I

100%

80%

60%

2.2%
Very Unimportant
Unimportant
15.6%
Definitely Probably
Infeasible Infeasible

13.3%

Meutral

20.0%

May or May
Mot be
Feasible

44.4%

40.0%

Important Very
Important
42.2%
22.2%
Probably Definitely
Feasible Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

9) Access to a global database and a database that is relevant to the local population

Importance result:

Important

Feasibility result:

Undetermined feasibility

100%

80%

60%

40%

100%

80%

60%

40%

2.2%

Very

Unimportant

4.4%
—

Definitely
Infeasible

4.4%
I

Unimportant

15.6%

Probably
Infeasible

46.7%

15.6%

MNeutral Important

30.6% 33.3%
IMay or May Probably
Mot be Feasible

Feasible

31.1%

Very
Important

M.1%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

10) Access to electronic medical records and clinical genomics research data

Importance result:

Important

Feasibility result:

Undetermined feasibility

100%

60%

40%

100%

80%

60%

40%

20%

33.3%
13.3%
S |
Very Unimportant Meutral Important
Unimportant
33.3%
26.7%
4.4%
|
Definitely Probably May or May Probably
Infeasible Infeasible Not be Feasible

Feasible

51.1%

Very
Important

35.6%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

11) Adaptable and expandable data architecture

Importance result:

Important

Feasibility result:

Undetermined feasibility

60%

40%

80%

60%

40%

8.9%

Very Unimportant Neutral
Unimportant
22.2%
. 0/
— ]
Definitely Probably May or May
Infeasible Infeasible Not be

Feasible

55.6%

35.6%

Important Very
Important

37.8% )
33.3%

Probably
Feasible

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

12) Agile management

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility

100%
80%
60%
40%
209
2.2%
I
0%
Ver y
Unimportant
100%
809%
609%
40%
20%
0%
Definitely
Infeasible

2.2%

Unimportant

6.7%
I

Probably
Infeasible

40.0%
31.1%
24.4%

MNeutral Important Very
Important
37.8% 35.6%
20.0%

May or May
Not be
Feasible

Probably

Feasible

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

13) Agnostic cloud technology and a vendor neutral archive

Importance result: | Undetermined importance

Feasibility result: | Undetermined feasibility

100%
80%
60%
40%
20%
2.2%
09%
Very
Unimportant
100%
80%
60%
40%
20%
2.2%
0%
Definitely
Infeasible

26.7%
8.9%
Unimportant Meutral
26.7%
8.9%
Probably IMay or May
Infeasible Not be

Feasible

31.1% 31.1%

Important Very
Important
33.3%
28.9%

Probably
Feasible

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
14) An integrated data environment that can support medical care, financial transactions,
quality improvement, and research
Importance result: | Important
Feasibility result: | Undetermined feasibility
100%
80%
60% 46.7%
40% 31.1%
15.6%
20% 6.7%
_ Very Unimportant Neutral Important Very
Unimportant Important
100%
80%
60%
28.9%
40% 24.4% 24.4% ’
17.8%
a
0%
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Mot be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

15) Analysis provenance and traceability of results

Importance result:

Important

Feasibility result:

Undetermined feasibility

100%
80%
55.6%
60%
40%
13.3%
20%
- m
I
0%
Very Unimportant Neutral Important
Unimportant
1009
80%
60%
40% 28.9% 31.1%
20% 8.9%
2.2%
0%
Definitely Probably May or May Probably
Infeasible Infeasible Not be Feasible

Feasible

28.9%

Very

Important

28.9%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

16) Application programming interface (API) with labs that offer genetic or precision testing

Importance r esult:

Important

Feasibility result: | Undetermined feasibility
100%
80%
50% 44.4%
40% 31.1%
20.0%
20%
2.2% 2.29% -
0%
Very Unimportant Meutral Important Very
Unimportant Important
100%
80%
609%
40.0%
oy,
40% 31.1%
22.2%
20% ) 4.4%
2.2% e
. — |
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible

Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
17) Artificial intelligence and machine learning to detect the severity of diseases using
computed tomography (CT) images
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
100%
80%
60%
40.0%
40% 26.7%
22.2%
20% T 6.7% -
. — |
_ Very Unimportant MNeutral Important Very
Unimportant Important
100%
80%
60%
35.6% ,
40% 28.9% 31.1%
20 4.4%
. —
(0 ]
Definitely Probably IMay or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
18) Artificial intelligence chips (also called artificial intelligence hardware or artificial
intelligence accelerators)
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
100%
80%
60%
42.2%
40% 28.9%
15.6%
. 1.1% ’
086
Very Unimportant Neutral Important Very
Unimportant Important
100%
80%
60%
37.8%
33.3% ’
40%
20.0%
20% %
. — ]
(9 ]
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Mot be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

19) Artificial intelligence in drug discovery using simple molecular docking and virtual

screening approaches

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility

100%

B0%

60%

40%

A
0%

I

100%

80%

609%

40%

40.0% 40.0%

8.9%
Very Unimportant MNeutral Important
Unimportant

42.2% 40.0%
6.7%
I

Definitely Probably IMay or May Probably
Infeasible Infeasible Not be Feasible

Feasible

M.1%

Very
Important

M.1%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

20) Artificial intelligence in next generation sequencing technologies

Importance result:

Undetermined importance

Feasibility result: | Feasible
100%
80%
609%
37.8%
33.3%
40%
20.0%
- -8 = -
0%
Very Unimportant Neutral Important Very
Unimportant Important
100%
80%
60% 48.9%
40% 28.9%
15.6%
20
. ] —
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible

Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
21) Artificial intelligence in solving protein structures and understanding their role in different
pathway mechanisms
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
100%
80%
60%
35.6%
40% 26.7% 28.9%
20% 8.9%
0%
Very Unimportant MNeutral Important Very
Unimportant Important
100%
80%
60%
37.8%
0,
200 31.1%
17.8%
20)044 8.9%
.-Lpal -. 4.40.].’0 o -
L0 ]
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
22) Artificial intelligence platforms
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
100%
80%
650%
23,39, 35.6% ,
- ° 31.1%
20%
0%
Very Unimportant MNeutral Important Very
Unimportant Important
100%
80%
60%
) 35.6% )
40% 31.1% 31.1%
20%
2.2%
0%
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

23) Automated event detection and reporting systems for drug reaction, medication

dispensing, etc.

Importance result:

Undetermined importance

Feasibility result: | Undetermined feasibility

60%

40%

40%

4.4%
|
Very Unimportant
Unimportant
4.4%
|
Definitely Probably
Infeasible Infeasible

26.7%
922.2% "
MNeutral Important

40.0%
26.7%

May or May Probably
Mot be Feasible
Feasible

46.7%

Very

Important

28.9%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
24) Big data platform - large scale analytics support incorporating whole-view data for a
patient (e.g., clinical, biometric, sequencing, population health, etc.)
Importance result: | Important
Feasibility result: | Undetermined feasibility
100%
80%
60% .
492 .29, 444?4]
40%
20% 1%
0%
Very Unimportant Neutral Important Very
Unimportant Important
100%
80%
60%
33.3% 35.6%
H0s% 24.4%
20% B
22@{% 44 0
. — —
0%
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

25) Blockchain specialist

Importance result: | Undetermined importance

Feasibility result: | Undetermined feasibility

100%
80%
60%
40%
— 1%
0%
Ver Y
Unimportant
100%
80%
60%
40%
20%
0%
Definitely
Infeasible

48.9%
13.3%
Unimportant Neutral
53.3%
4.4%
|
Probably IMay or May
Infeasible Not be

Feasible

20.0%

Important

22.2%

Probably
Feasible

6.7%
[

Very

Important

20.0%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2. but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

26) Blockchain technology

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility

100%

409%

20%

I

100%

80%

60%

40%

1M.1%

Very

Unimportant

Definitely
Infeasible

46.7%

13.3%

Unimportant

Neutral

53.3%

2.2%

Probably
Infeasible Not be

Feasible

May or May

20.0%

Important

22.2%

Probably
Feasible

8.9%

Very
Important

22.2%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
27) Chatbots or other tools that streamline patient outreach by not requiring a clinician
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
100%
80%
60%
35.6%
40% 26.7%
15.6% 15.6%
20% 6.7%
! Very Unimportant Meutral Important Very
Unimportant Important
100%
80%
60%
33.3% 35.6%
0% 24.4%
20% 6.7%
. [
Definitely Probably IMay or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
28) Clinical bioinformatics in which clinical and bioinformatic aspects can be used with
artificial intelligence and machine learning
Importance result: | Important
Feasibility result: | Undetermined feasibility
100%
80%
60%
42.2%
35.6%
40%
20.0%
20%
_2.201.’.lu -
0%
Very Unimportant MNeutral Important Very
Ummpm'tant Impar'tar‘,t
100%
80%
60% 46.7%
40% 26.7% 26.7%
20%
0%
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

29) Clinical decision support customizability

Importance result: | Important

Feasibility result: | Undetermined feasibility

100%

80%

60%

40%

Very
Unimportant

80%

60%

40%

Definitely
Infeasible

2.2%

Unimportant

6.7%
|

Probably
Infeasible

17.8%

Meutral

22.2%

May or May
Mot be
Feasible

42.2%

37.8%

Important Very
Important
44.4%
26.7%
Probably Definitely
Feasible Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

30) Clinical trials infrastructure built in

Importance result: | Undetermined importance

Feasibility result: | Undetermined feasibility

100%

Very

Unimportant

100%

80%

60%

40%

Definitely
Infeasible

Unimportant

2.2%

Probably
Infeasible

28.9%

Meutral

40.0%

May or May
Not be
Feasible

44.4%

26.7%

Important Very
Important

28.9% 28.9%

Probably Definitely

Feasible Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

31) Cloud computing

Importance result: | Undetermined importance

Feasibility result: | Feasible

100%

60%

40%

Very

Unimportant

80%

60%

40%

Definitely
Infeasible

8.9%

Unimportant

2.2%

Probably
Infeasible

31.1%
17.8%
MNeutral Important
26.7%
8.9%

May or May
Not be
Feasible

Probably
Feasible

42.2%

Very

Important

62.2%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
32) Cloud services specialist
Importance result: | Undetermined importance
Feasibility result: | Feasible
100%
BOY
60%
35.6% 33.3%
40%
20.0%
. -“-1 . -
0%
Very Unimportant MNeutral Important Very
Unimportant Important
100%
80%
60% 48.9%
35.6%
40%
13.3%
20%
0%
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

33) Computational biology

Importance result:

Undetermined importance

Feasibility result: | Feasible
100%
80Y%
60%
40.0%
33.3%
40%
22.2%
20%
h 4.4‘3",0 -
o |
Very Unimportant Meutral Important Very
Unimportant Important
100%
80%
60%
42.2%
33.3%
40% 24.4%
20%
0%
Definitely Probably IMay or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible

Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

34) Computer vision

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility

100%

100%

80%

60%

40%

2.2%

Very
Unimportant

Definitely
Infeasible

46.7%
31.1%
13.3%
6.7%
— I
Unimportant Neutral Important Very
Important
31.1% 33.3% 33.3%
2.2%
Probably May or May Probably Definitely
Infeasible Not be Feasible Feasible

Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

35) Conversational artificial intelligence

Importance result: | Undetermined importance

Feasibility result: | Undetermined feasibility

100%
80%
60%
37.8%
33.3% ’
40%
15.6%
0% 8.9%
. | -
Very Unimportant Neutral Important Very
Unimportant Important
100%
80%
609%
42.2%
35.6%
409%
20% 8.9% 11.1%
2.2%
o m I
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible

Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
36) Data capture for patients in different populations to avoid bias based on location, sex,
social determinants of health, or chronic conditions
Importance result: | Important
Feasibility result: | Undetermined feasibility
100%
80%
62.2%
60%
- 31.1%
Y .
o — —
- Very Unimportant MNeutral Important Very
UHIJ‘.]DDI'ES.I’\[ |I‘1pr't3I";'(
100%
80%
60%
37.8% 35.6%
40%
17.8%
- _8.9% -
0%
Definitely Probably May or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

37) Data lakes that can be federated

Importance result: | Undetermined importance

Feasibility result: | Undetermined feasibility

100%
80%
60%
40%
20%
2.2%
I
0%
Very
Unimportant
100%
80%
60%
40%
20% 4.4%
|
0%
Definitely
Infeasible

37.8%
6.7%
[
Unimportant Neutral
42.2%
2.2%
Probably May or May
Infeasible Not be

Feasible

33.3%
20.0%
Important Very
Important
28.9%
22.2%
Probably Definitely

Feasible Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

38) Drools and CQL developers

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility

100%

60%

40%

100%

80%

60%

40%

_ 6.7%
2.2%
—— I
Very Unimportant

Unimportant

2.2%
Definitely Probably
Infeasible Infeasible

46.7%

35.6%

Meutral

Important
44.4%
31.1%
May or May Probably

Not be
Feasible

Feasible

8.9%

Very
Important

22.2%

Definitely
Feasible
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

39) Edge computing that allows local processing of medical data (e.g., smart watch)

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
40) Enhanced ability to capture and use patient provided information to incorporate patient
preferences into treatment plan and capture patient reported outcomes
Importance result: | Important
Feasibility result: | Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

41) Expertise in conversational artificial intelligence

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility

60%

40%

i
0%

I

80%

60%

40%

6.7%
I

Very
Unimportant

Definitely
Infeasible

35.6%

15.6%
Unimportant Neutral
40.0%

11.1%
Probably May or May
Infeasible Mot be

Feasible

28.9%

Important

33.3%

Probably
Feasible

13.3%

Very
Important

13.3%

Definitely
Feasible




222

IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

42) Federated data analytics

Importance result: | Undetermined importance

Feasibility result: | Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

43) Integration of EHR, genomic, and pharmacologic platforms

Importance result:

Important

Feasibility result:

Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

44) IT infrastructure connected to a data warehouse for health services research and economic
estimates for the impact of personalized medicine (e.g., emergency department admissions and
expenses related to adverse drug events before and after the introduction of a pharmacogenetic

program to screen all adults for FDA related drug-gene interactions)

Importance result: | Important

Feasibility result: | Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
45) IT infrastructure to capture real time events (e.g., emergency department admissions
related to adverse drug events)
Importance result: | Important
Feasibility result: | Undetermined feasibility
100%
809
60% 46.7%
33.3%
40%
15.6%
0% 4.4%
- Very Unimportant Neutral Important Very
Unimportant Important
1 C Cq'u
80%
60%
42.2%
1]
. 31.1%
22.2%
. I
o
Definitely Probably IMay or May Probably Definitely
Infeasible Infeasible Not be Feasible Feasible
Feasible




226

Undetermined Importance, Undetermined Feasibility, or Both

46) Knowledge graphs

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

47) Mobile device data and metadata

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

48) Multimodal clinical data repository

Importance result:

Important

Feasibility result:

Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
49) Native interoperability and application programming interface (API) connectivity between
EHR, electronic case report form (eCRF). and biobank databases
Importance result: | Important
Feasibility result: | Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

50) Natural language processing

Importance result:

Important

Feasibility result:

Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
51) Pathway software to enable the understanding of mechanisms (e.g., Elsevier Pathway
Studio)
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
52) Platform integration across devices
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have

Undetermined Importance, Undetermined Feasibility, or Both

53) Semantic modeling

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both
54) Temporal reasoning
Importance result: | Undetermined importance
Feasibility result: | Undetermined feasibility
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IT Capabilities and Resources That Were Rated in Round 2, but Are Considered To Have
Undetermined Importance, Undetermined Feasibility, or Both

55) Terminologist

3

Importance result:

Undetermined importance

Feasibility result:

Undetermined feasibility
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Additional IT Capabilities and Resources That Were Collected During Round 2

1) 3D printing

2) Application programming interface (API) development by EHR vendors

3) Clinical decision support architect

4) Collaborative teams that include experienced physicians working with engineers and data
scientists

5) Computer vision expertise

6) Contract specialist among providers, researchers, vendors, and the government

7) Data standardization experts

8) Development of quantum computing solutions

0) Fast healthcare interoperability resources (FHIR)

10) Fast healthcare interoperability resources (FHIR) clinical decision support tool

11) Fast healthcare interoperability resources (FHIR) genomics standards for discrete results,

data alignment, and storage

12) Genomic nomenclature converting tools across multiple IT platforms

13) Genomics laboratory information system that stores sequencing data and can translate
results into an understandable narrative for the provider

14) Healthcare virtual and augmented reality

15) Human factor engineering - taking clinician and patient personas into account

16) Increased number of full-time equivalents (FTEs)

17) Interoperability across different platforms (e.g., EHR, genomic data, etc.)

18) Interoperability experts

19) Knowledge about deep learning

20) Knowledge about EHR integration options that minimize alert fatigue and provide
precision recommendations

21) Knowledge management with clinical and IT personnel

22) Machine learning capability
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Additional IT Capabilities and Resources That Were Collected During Round 2

23) More sustainable genomic nomenclature (e.g., Human Genome Variation Society
nomenclature)

24) Nanotechnology

25) No code and low code machine learning solutions

26) Open source comumercial software

27) Patient data and educational resources outside the EHR

28) Pilot testing capabilities

29) Pilot testing environment

30) Predictive analysis

31) Preparation for clinical decision support that scales to thousands of rules

32) Preparation for precision medication that leverages molecular (e.g., DNA) findings

33) Program manager for precision medicine initiative execution

34) Real world data literacy

35) Scientific publication access

36) Software engineering

37) Someone that has knowledge of both clinical informatics and bioinformatics

38) Someone with expertise to create precision clinical decision support

39) Substitutable medical apps and reusable technology (SMART) on fast healthcare
interoperability resources (FHIR)

40) Supercomputer management

41) Task force to implement new technologies

42) The necessary subject matter experts across a variety of disciplines (e.g., infegration,
genomics, data science, data architecture, etc.)

43) Translational knowledge engineering

44) Transnational knowledge base (e.g., CPIC guideline)

45) Use case design




