Case 4:26-cv-05050-AMO  Document 30-15  Filed 09/03/26  Page 1 of 150

EXHIBIT O

BMJ Publishing Group Ex. 1017
BMJ Publishing Group v. Evidium



Case 4:26-cv-05050-AMO  Document 30-15

Filed 09/03/26 Page 2 of 150

EXHIBIT O - Claim Chart for U.S. Patent No. 11,869,674

’674 Patent Claim

Accused Product

lpre

1. A method of
translating medical
evidence into
computational
elements, said method
comprising:

To the extent the preamble is found to be limiting, BJM makes, uses, sells, offers for sale, induces
others to use and/or contributes to others’ using systems, including BMJ Clinical Intelligence, that
perform a method of translating medical evidence into computational elements.

“BMJ Clinical Intelligence is an evidence-based and continuously updated resource covering a
range of medical specialties. Its structured representation of knowledge allows for a
comprehensive understanding of relationships between medical entities, fostering better clinical
decision-making.” (2024 - BMJ Why BMJ Knowledge Graph paper - BMJ_CI_White-

Paper WEB-1 (“BMJ White Paper”) at 3.)

“The BMIJ Clinical Intelligence approach involves knowledge engineering at scale, ensuring the
translation of clinical guidelines into computable evidence.” (BMJ White Paper at 3.)

“BMJ Clinical Intelligence is the knowledge graph designed by BMJ. It is a set of continually
updated, evidence-based, and structured knowledge assets.” (BMJ White Paper at 6.)

“The BMIJ Clinical Intelligence knowledge graph is built upon knowledge assets that are evidence
based and have a clear provenance that cites the source materials.” (BMJ White Paper at 7.)

“What is BMJ Clinical Intelligence? Computable evidence in the form of a knowledge graph.”
(2024 - BMJ Clinical Intelligence Presentation 7.4.24 (“BMJ Presentation™) at 17.)

la

inputting a portion of
electronic text
pertaining to a
medical condition
from a medical
evidence source;

BMIJ Clinical Intelligence inputs a portion of electronic text pertaining to a medical condition from
a medical evidence source.

“Our clinical information is encoded and converted into computable form in a knowledge graph
which drives algorithms that augment clinical decision-making.” (BMJ White Paper at 7.) “Our
clinical information” is a medical evidence source because BMJ is a journal and database that
collect various medical evidence.
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(BMJ Presentation at 20.) In the above figure, both BMJ’s own source of documents and
SNOMED CT can be considered medical evidence sources.

BMJ is well-positioned to lead in this work. BMJ has published in the field of medicine and
healthcare since 1840. It is a world-class medical publisher with decades of experience in
publishing top-tier clinical journals that are known worldwide. BMJ has also been providing

digital clinical decision support for over fifteen years. It has now built an expert knowledge
engineering team with deep experience in the translation process from guidelines to computable
evidence at scale across whole domains — from clinical medicine to population health. The

result is computable evidence that can be applied at the point of care and in population health
management for each and every clinical decision made.

(BMJ White Paper at 7.)

The paragraph above in the Whitepaper indicates that BMJ relies on its “clinical journals” to
provide computable evidence. The papers in the “clinical journals” include “text from a plurality
of medical evidence sources” that are recited in the claim.

The text received by BMJ also pertains to different medical conditions.

Three examples of medical publications by BMJ Open that pertain to different medical conditions
are discussed.
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“Publication 1” is entitled, “Accessing primary care Big Data: the development of a software
algorithm to explore the rich content of consultation records,” which discussed various respiratory
and non respiratory conditions. (Publication 1 at 3.)

“Publication 2” is entitled, “Association between rhinovirus wheezing illness and the development
of childhood asthma: a meta-analysis,” which discussed rhinovirus wheezing illness and asthma.
(Publication 2 at 1.)

“Publication 3” is entitled, “Working in a cold environment, feeling cold at work and chronic pain:
a cross-sectional analysis of the Tromse Study,” which discussed cold and chronic pain.
(Publication 3 at 1.)

processing said On information and belief, BMJ Clinical Intelligence processes said electronic text using natural
electronic text using language processing (NLP) to produce a plurality of diagnostic factors indicative of said medical
natural language condition.

processing (NLP) to

produce a plurality of | In the section related to “Data Collection” (BMJ Presentation at 24), BMJ’s Presentation shows
diagnostic factors that BMJ Computable Intelligence “can prepopulate from patient’s record.” (BMJ Presentation at
indicative of said 27.)

medical condition;
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Accused Product

Guidelines

Semi structured Tagging, coding,
recommendations explicit structure

(BMJ Presentation at 29.) The extractions of “Semi structured recommendations” and “tagging,
coding, explicit structure” are based on natural language processing techniques. Turning
“guidelines” into “semi-structured recommendations” is an example of the use of NLP.
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(BMJ Presentation at 32, “diagnostic factor 11705”.) The above figure illustrates that BMJ
extracts “diagnostic factors” from its medical evidence sources.

“The knowledge graph can also assess the output of large language models to validity check or to
look for hallucinations or fabrications. Using a knowledge graph with a large language model also
allows attribution of the references and source material. And the knowledge graphs and large
language models can work together in a fused way.” (BMJ White Paper at 11.) These statements
show that BMJ deploys various NLP techniques.

Further evidence that BMJ Clinical Intelligence uses natural language processing appears on the
“Knowledge graph architecture” page of the BMJ Clinical Intelligence website, from which it is
apparent that the knowledge graph has tens of thousands of terms coded to SNOMED, ICD,
RxNorm, and LOINC. (BMJ Website: Knowledge Graph Architecture.)
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In the letter from BMJ’s counsel to Evidium’s counsel dated January 24, 2025, BMJ admitted,
“BMJ has invested significant sums over the last 15 years in making its Best Practice content semi-
structured.” Making content into semi-structured data is another example of the use of NLP.

Additionally, BMJ hires editors that use common NLP tools to process text. BMJ job postings for
Technical Editor list responsibilities that include “Formatting text using Kriya and eXtyles editing
packages.” See, e.g., https://biotechnologyjobs.co.uk/view-job/technical-editor-fee74f32a21f. The
tool eXtyles utilizes various NLP techniques, many of which are examples discussed in the *674
patent.

In a job posting dated July 1, 2024, BMJ described the responsibilities included “Formatting text
using xml editing packages (currently eXtyles).”

Responsibilities

e Close editing of detailed scientific text to house style, checking text and
data for accuracy, restructuring, and rewriting as necessary

e Formatting text using xml editing packages (currently eXtyles)
e Handling data-heavy illustrations and tables

e Liaising with academic authors

BMJ Group Job Overview, available at https://jobsearch.bmj.com/jobs/job/Technical-Editor-The-
BMJ/788 (last visited September 2, 2026) (“BMJ Website: Job Overview”).

By BMJ’s own words, as shown in materials below, BMJ uses “rigorous editorial methodology” to
turn its papers in clinical journals into “computable evidence in the form of a knowledge graph.”
(BMJ Presentation at 17.)
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BMJ is well-positioned to lead in this work. BMJ has published in the field of medicine and
healthcare since 1840. It is a world-class medical publisher with decades of experience in
publishing top-tier clinical journals that are known worldwide. BMJ has also been providing

digital clinical decision support for over fifteen years. It has now built an expert knowledge
engineering team with deep experience in the translation process from guidelines to computable
evidence at scale across whole domains — from clinical medicine to population health. The

result is computable evidence that can be applied at the point of care and in population health
management for each and every clinical decision made.

(BMJ White Paper at 7.)

Knowledge graphs may leverage, work with, or complement
large language models both to extract features, define
relationships, and make associations, as well as to potentially
fuse knowledge graph approaches and large language
models to improve prompt engineering.

(BMJ White Paper at 11.)

What is BMJ Clinical Intelligence?
e Computable evidence in the form of a knowledge graph

e Rigorous editorial methodology to ensure continuously updated, top quality,
evidence-based content

(BMJ Presentation at 17.)

The knowledge graph in CI includes various clinical concepts indicative of a medical condition.
For example, using wheezing as an example, the knowledge graph below shows various clinical
concepts, such as conditions of “upper airway dysfunction,” “chronic obstructive lung disease” and
the finding of “wheezing” that are indicative of the medical condition “asthma.”
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Condition

nnnnn

(BMJ Presentation at 31.)

BMI is in the business of managing medical journals and providing structured data extracted from
these journals. The very process of creating databases from medical journal content, which is
presented in natural language, inherently involves the use of NLP. In short, BMJ’s core business
involves processing natural language (medical journals).

displaying said BMJ Clinical Intelligence displays said diagnostic factors on a computing device to a person.
diagnostic factors on
a computing device to
a person;
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(BMJ Presentation at 32, “diagnostic factor 11705”.) The above diagram shows that diagnostic
factor is a type of data instance. Such information can be displayed as part of the knowledge graph

or in any user interface.
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(BMJ Presentation at 31, annotated with a red arrow that points to “symptom.”) The above figure
appears to be a screencap of a user interface. The above figure shows that a knowledge graph can
be displayed to the end users. The figure shows that “symptom” and “Finding” such as
“wheezing” (examples of diagnostic factors) can be shown to a person, as recited in the claim.

receiving input from | On information and belief, BMJ Clinical Intelligence receives input from said person via said
said person via said computing device indicating a factor group that subsumes said diagnostic factors and a rank for
computing device said factor group.

indicating a factor
group that subsumes
said diagnostic factors
and a rank for said
factor group; and
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What is BMJ Clinical Intelligence?

e Computable evidence in the form of a knowledge graph

e Rigorous editorial methodology to ensure continuously updated, top quality,
evidence-based content

e Used by BMJ for our own products and our customers
o Integrated into clinical systems and workflows
o Underpin end-user clinical products
o Evidence view alongside real-world data (eg: patient records, claims
data)

BM] Clinical Intelligence
(BMJ Presentation at 17.)
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(BMJ Presentation at 32.)

Consistent with BMJ long-term practice, BMJ likely uses its editors’ manual inputs as a human-in-
the-loop approach in building its knowledge graph. As indicated on page 17 of the BMJ
Presentation, in explaining what BMJ Clinical Intelligence is, the Presentation emphasizes that
BMJ employs “rigorous editorial methodology to ensure continuously updated, top quality,
evidence-based content.” As a result of this “editorial methodology,” the resultant knowledge
graph architecture, as indicated on page 32 of the BMJ Presentation, includes diagnostic factors
that are grouped and ranked as “Key,” “Other,” “Common,” and “Uncommon.” This indicates
that, in building the knowledge graph, BMJ presents various diagnostic factors for expert
annotation and organization and storing any ranking and groupings in its database as data entries.

12
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The clinical analyst:

1. Chooses the clinical topic area or areas.
Defines the cohort to focus on across clinical, demographic and social features. The knowledge
graph is used to support the analyst to cover those features most relevant to the clinical conditions.
3. Defines clinical metrics in terms of the take up of recommended interventions.

Enables analyst to:

e |dentifies individuals that need intervention.
e |dentifies process improvements if recommended interventions have been delayed, and monitors
for improving trend in metrics.

(BMJ Presentation at 34.) The above figure shows that a user such as a “clinical analyst” can
choose different groupings such as “clinical topic area,” or “defines the cohort to focus on across
clinical, demographic and social features.” Concepts such as “clinical optic area” and “definition
of cohort” can include groupings of diagnostic factors.

Standards Based Data Capture HL7 FHIR Structured Data Capture

m> National Library of Medicine
Preview of Questionnaire e Data collection specified using the
same FHIR building blocks
View Rendered Form View Questionnaire JSON e Can prepopulate from patient's
LForms version: 36.0.0 record

* temmnbekinihepalients
n record

10*3 (used for cell count)

e The BMJ Computable Intelligence
Knowledge Graph can help by
providing the list of what is relevant

(BMJ Presentation at 27.)
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Several figures in the BMJ Presentation demonstrate that BMJ Clinical Intelligence likely allows
end users to interact with the factor groups. For example, the above screencap on page 27 of the
BMJ Presentation shows that an end user can build a data collection form for COPD information.
The data could be “prepopulated from patient’s record” and the “BMJ Computable Intelligence
Knowledge Graph can help by providing the list of what is relevant.” The list on page 27 includes
investigations (eosinophil level and FEV1), patient assessment (COPD assessment test score (this
is the CAT score mentioned later)), and encounters (admissions for exacerbation). As such, the
user interface on page 27 shows that BMJ Clinical Intelligence allows an end user to group
diagnostic factors that are relevant to COPD.

o Refine the cohort

Dr Smith identifies the cohort of patients she is interested in

Age range: B5+ years old Demaographic features: Ethnicity: Asian, Sex: Male

Pulled from a knowledge
graph query

(BMJ Presentation at 36.)
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o Refine the cohort

Dr Smith identifies the cohort of patients she is interested in

Age range: 65+ years old . v Demographic features: Ethnicity: Asian, Sex: Male v

Social features: Current cigarette smoker, Core 5: v Clinical features v

Global Initiative for Chronic Obstructive Lung Disease O Select Al

(GOLD). Clobal strategy for the diagnosis, management, and [ Select None
prevention of chronic obstructive pulmonary disease: 2023 CAT score >10
report [https://goldcopd.org/2023-gold-report-2/]

Higher
symptom
burden
CAT>10

Range:
operator >=
Value 10

Range:
operator <
Value 10

symptom
burden
CAT<10

(BMJ Presentation at 38.)

A series of screen captures from page 35 to page 38 of the BMJ Presentation provides another
example where an end user can group diagnostic factors using BMJ Clinical Intelligence. The user
interface shows that an end user may create a set of patients based on grouping and criteria, such as
COPD, CAT scores, exacerbations, and Eosinophils. By receiving user selection of various
grouping criteria, the BMJ system provides an identification of a group of patients (e.g., patient
cohort) who fit the criteria. In order for the patients who fit the criteria to be identified, BMJ
Clinical Intelligence needs to accept the diagnostic factor grouping selected by the user.

BMJ likely also allows end users to retrieve a knowledge graph and customize the knowledge
graph. For example, on page 31 of the BMJ Presentation, BMJ provides a user interface that
allows end users to view a knowledge graph. The end users likely have the capability to edit the
underlying entries in the knowledge graph and add custom knowledge, including grouping and
ranking, to the graph.

15
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storing said medical
condition, said factor
group and each of
said diagnostic factors
each as a separate
entry in a database,
said medical
condition linked to
said factor group and
said factor group
linked to each of said
diagnostic factors,
wherein an entry of
each of said
diagnostic factors in
said database does not
include information
specific to said
medical condition.

BMJ Clinical Intelligence stores said medical condition, said factor group and each of said
diagnostic factors each as a separate entry in a database, said medical condition linked to said
factor group and said factor group linked to each of said diagnostic factors, wherein an entry of
each of said diagnostic factors in said database does not include information specific to said
medical condition.

Knowledge Graph Architecture

5 Finding

Result Investigation

. expected

result

differential

Treatment Goal

—_indication .

componegn

Condition Patient

population
definition

Patient instruction
(BMJ Presentation at 30.)
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(BMJ Presentation at 31.)
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(BMJ Presentation at 32.) The three figures above about BMJ’s “knowledge graph architecture”
illustrate that diagnostic factor and “condition” (or “disease”) are separate and independent data
entries.

The figure on page 31 shows an example of a “Finding” node as “wheezing.” Since “wheezing” is
a “diagnostic factor,” the “Finding” node on page 30 is an example of “diagnostic factor” data
entry, as recited in claim 1. On page 30, a “Finding” node and a “Condition” node are separate
and independent data entries.

BMJ’s white paper discloses, “The knowledge assets are also comprehensive: they cover over
thirty medical specialties across the breadth of primary, secondary, and tertiary care. They cover
each topic in-depth and cover the entire clinical workflow at the point of care — including
screening, triage, diagnosis, differential diagnosis, investigations, treatment, follow-up, and
healthcare maintenance. The knowledge assets work at the population health level as well — they
include comprehensive population health monitoring, intelligent analysis, and early intervention
that can enable better screening and diagnosis, prompt and comprehensive treatment, and primary

18
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and secondary prevention.” (BMJ White Paper at 7.) These statements indicate that BMJ’s
“comprehensive” “knowledge assets” include various types of data entries, including “screening,”
“diagnosis,” “investigations,” and “treatment.”

’674 Patent Claim Accused Product

[\

2. A method as BMIJ Clinical Intelligence displays on said computing device a portion of said database which
recited in claim 1 includes said medical condition entry, said factor group entry and each of said diagnostic factor
further comprising: entries and the links between them.

displaying on said

computing device a As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.

portion of said
database which

includes said medical Knowledge Graph Architecture
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(BMJ Presentation at 32, “diagnostic factor 11705”.) The above diagram shows that diagnostic
factor is a type of data instance. Such information can be displayed as part of the knowledge graph
or in any user interface.
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(BMJ Presentation at 31, annotated with a red arrow that points to “symptom.”) The above figure
appears to be a screencap of a user interface. The above figure shows that a knowledge graph can
be displayed to the end users. The figure shows that “symptom” and “Finding” such as
“wheezing” (examples of diagnostic factors) can be shown to a person, as recited in the claim.

’674 Patent Claim

Accused Product

3. A method as
recited in claim 1
wherein said database

BMJ Clinical Intelligence stores separate entries in a graph database and each separate entry is a
node.
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is a graph database As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.
and said each separate
entry is a node. For example, BMJ’s graph database is expressly referred to by BMJ as a “knowledge graph,” and

the individual clinical concept nodes discussed above (e.g., “asthma,” “wheezing,” “chronic
obstructive lung disease’) are nodes of that knowledge graph. BMJ’s technical architecture page
states that a “[k]nowledge graph (KG): A knowledge graph captures knowledge as a network of
entities (or nodes) and relationships between them,” and identifies its “Knowledge graph
repository” as a core component of BMJ Clinical Intelligence.

Knowledge graph (KG): A knowledge graph captures knowledge as a network of entities
(or nodes) and relationships between them. It is a way of organizing information in a
structured and computable way that places greater focus on the interconnections
between entities which is a central feature of healthcare knowledge.
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Technical Architecture, available at https://clinicalintelligence.bmj.com/technical-architecture/

(last visited September 2, 2026) ("BMJ Website: Technical Architecture").
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In addition, BMJ’s Whitepaper states that “BMJ clinical intelligence is our knowledge graph” and
that its “structured representation of knowledge allows for a comprehensive understanding of
relationships between medical entities.” Accordingly, BMJ’s graph database is a knowledge
graph, and each separate clinical-concept node discussed above (e.g., the “asthma” condition node
and the “wheezing” finding node) is a node of that knowledge graph.

An alternative is a knowledge graph approach. BMJ clinical intelligence is our knowledge
graph, and it has been designed to overcome the limitations of traditional rule-based systems.

BMJ clinical intelligence is an evidence-based and continuously updated resource covering
a range of medical specialties. Its structured representation of knowledge allows for a
comprehensive understanding of relationships between medical entities, fostering better
clinical decision-making.

(BMJ White Paper at 3.)

What is the BMJ knowledge graph?

A knowledge graph is a structured representation of information that captures the
relationships between entities. It is a way to organize knowledge and data, and it highlights
connections among various pieces of information.

BMJ clinical intelligence is BMJ Group's proprietary, evidence-based content in a computable
knowledge graph format. It is a set of continually updated, evidence-based, and structured
knowledge assets. Our knowledge assets are created from evidence and guidelines, covering
both single conditions and complex comorbidities.

(BMJ White Paper at 6.)
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(BMJ Presentation at 30.)
# ’674 Patent Claim Accused Product
4 4. A method as Each diagnostic factor entry in BMJ Clinical Intelligence includes a unique identifier which links

recited in claim 1
wherein said each
diagnostic factor entry
includes a unique
identifier which links
to an entry in a
medical ontology
representing said
diagnostic factor.

to an entry in a medical ontology representing said diagnostic factor.
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.
BMJ links entries associated with diagnostic factors in the knowledge graph to the SNOMED CT

ontology. In particular, the BMJ presentation shows the pipeline in which “computable
recommendations” in the knowledge graph are generated by tagging and coding the entries with

“SNOMED CT” codes. (BMJ Presentation at 20.)

24

BMJ Publishing Group Ex. 1017
BMJ Publishing Group v. Evidium



Case 4:26-cv-05050-AMO  Document 30-15  Filed 09/03/26  Page 26 of 150

’674 Patent Claim Accused Product

Getting evidence into analysis and decision support

Population Health/
BMJ Clinical Intelligence Point of Care Applications

(BMJ Presentation at 20.)

The presentation also shows that BMJ uses “Common Terminology Standards (SNOMED,
RxNORM, LOINC, ICD (USCDI))” for its knowledge graph. (BMJ Presentation at 13.) The
common terminology standards listed in the presentation function as medical ontologies.
Therefore, labeling an entry with a standard term from one of the medical ontologies is consistent
with providing an identifier for the entry that links the diagnostic factor to the medical ontology.
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Common Core
Components:

e Common
Interoperability
Standards (FHIR)

e Common Data
Model

e Common
Measure Logic
(CQL)

e Common
Terminology
Standards
(SNOMED,
RxNORM,
LOINC, ICD
(USCDI))

(BMJ Presentation at 13.)

BMJ’s website also defines RDF/OWL as an ontology web language that provides a “standard for
formal representation from resources such as SNOWMED-CT” such that “[c]oncepts often form
key nodes in a knowledge graph.” The key nodes in the BMJ knowledge graph include diagnostic
factor entries and the RDF/OWL standard formal representation acts as a unique identifier that
links the knowledge graph entry to the SNOMED-CT medical ontology. (BMJ Website: Technical

Architecture)
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9]

5. A method as Each diagnostic factor entry in BMJ Clinical Intelligence includes at least one synonym of said
recited in claim 1 diagnostic factor.

wherein each said
diagnostic factor entry | As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.
includes at least one
synonym of said BMJ uses SNOMED-CT in its tagging and coding pipeline for the knowledge graph. SNOMED
diagnostic factor. CT concept entries inherently include synonym descriptions as part of their standard data model.
For example, the Presentation describes tagging, coding, explicit structure leading to “Computable
recommendations: Knowledge Graph” with “SNOMED CT.” (BMJ Presentation at 20.) To the
extent BMJ incorporates SNOMED CT concept data into its diagnostic-factor entries, those entries
may include at least one SNOMED CT synonym.

Getting evidence into analysis and decision support

Population Health/
BMJ Clinical Intelligence Point of Care Applications

(BMJ Presentation at 20.)

Additionally, BMJ's own materials use both “wheeze” (in source publications) and “wheezing” (in
the knowledge graph Finding node), indicating that BMJ’s editorial pipeline handles
terminological variants of the same clinical concept.

For example, in Publication 1, “Accessing primary care Big Data: the development of a software
algorithm to explore the rich content of consultation records,” the electronic text discussed that
“wheeze,” which is a diagnostic factor, is associated with “Asthma,” which is a medical condition.
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Wheeze-related illness » Bronchiolitis
» Virus-induced transient wheeze
» Persistent wheeze (non-atopic or atopic)
» Asthma
In the knowledge graph of Clinical Intelligence as demonstrated in the Clinical Intelligence
Presentation, BMJ extracted such association and showed that “wheezing” is a “symptom” of
“asthma.”
O
Condition ; n J:-":
e A Ii'.l\\ :'- S Condition
. @ ) name
)
(BMJ Presentation at 31.)
# ’674 Patent Claim Accused Product
6 6. A method as Each diagnostic factor entry in BMJ Clinical Intelligence includes a temporality attribute, a

recited in claim 1
wherein each said
diagnostic factor

negation attribute or an experiencer attribute.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.
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entry includes a
temporality attribute,
a negation attribute or
an experiencer
attribute.

The clinical metrics BMJ includes in the knowledge graph include time qualifiers. For example,
BMJ’s metric list, which it states is “[p]ulled from a knowledge graph query,” includes “Spirometry
performed < 6 months ago” and “Flu vaccination <12 months.” (BMJ Presentation at 39.) These
time qualifiers are examples of temporality attributes, as claimed.

e Choose relevant clinical metrics

Select A
Select None

B Spirometry performed < € months ago \

O Alpha 1 antirypsin level Pulled from a knowledge
Short-acting bronchodilator (SABA) and long-acting antimuscarinic (LAMA) graph query

Pulmonary rehabilitation >

Inhaled technique training

Smoking cessation training

(BMJ Presentation at 39.)

BMJ also stores negation attributes for diagnostic factor entries. For example, the presentation
shows an example in which BMJ reports whether COPD and spirometry are present in a patient
record, using yes and no values. (BMJ Presentation at 43.) “No” values stored in the diagnostic
factor entries demonstrate negation attributes.
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o Identify gaps in care
BMJ Clinical Intelligence then analyses the patient record and shows when concepts match. It also
highlights areas where a match is expected based on guidelines, but does not appear in the record
Section: Treatment
Dascription Date Match?
Pulmegnary rehabifitation Wed Jul 28 2021 & YES
Adm of influenza vaccine Wed Jul 21 201 @‘ YES
Adm of SARS-Co\V-2 vaccine Wed May 26 2021 @ YES
SABA (Salbutamol) Wed Fab 17 2021 g,?‘;;,; YES
Adm of Varicella-zoster vaccine 6 NO
Device aducation @ MO
LABAS LAMA (Umeclidinium / G NO
vilantarol inhaled)
Smoking cessalion therapy a i [a]
3'.r!’;;',".l'::.')i:(:t.f1 vaccination a MO
(BMJ Presentation at 43.)
# ’674 Patent Claim Accused Product
Ta 7. A method as BMIJ Clinical Intelligence receives input from said person via said computing device indicating a

recited in claim 1
further comprising:
receiving input from
said person via said
computing device
indicating a
demographics
corresponding to one

demographics corresponding to one of said diagnostic factors, said demographics indicating a type
of person to which said diagnostic factor occurs in the context of said medical condition.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.

BMJ’s presentation walks through an example of a clinician (“Dr. Smith”) entering demographic
input about a patient at a computing device. In the BMJ presentation, the options the clinician can

select are diagnostic factors that occur in the context of the medical condition of “COPD.”
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of said diagnostic
factors, said
demographics
indicating a type of
person to which said
diagnostic factor
occurs in the context
of said medical
condition; and

After choosing “Clinical area: COPD,” Dr. Smith “identifies the cohort of patients she is
interested in” using dropdown menus and checkboxes in the user interface to select “Age range:
65+ years old,” “Demographic features: Ethnicity: Asian, Sex: Male,” and “Social features:
Current cigarette smoker.” (BMJ Presentation at 35-36.) The dropdowns and checkboxes are
examples of ways for Clinical Intelligence to receive input from the clinician about the patient
demographics.

Dr Smith uses the knowledge graph to design her own Quality Metric, employing real-time performance
dashboards to highlight patients in need of intervention.

o Choose a clinical area

Dr Smith chooses an area of clinical interest

Clinical area: COPD v
(BMJ Presentation at 35.)

Dr Smith identifies the cohort of patients she is interested in
Age range: 65+ years old v Demographic features: Ethnicity: Asian, Sex: Male -

Social features: Current cigarette smoker, Core 5:

Pulled from a knowledge
graph query

Eosinophils <150

(BMJ Presentation at 36.)
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For example, BMJ’s case study with Sayvant demonstrates demographic-based risk stratification,
for example using the patient’s “age, symptom characteristics, non-specific ECG, and risk factors
(smoking, family history)” to calculate a “modified HEART score” placing a specific patient in a
demographic-linked risk category for a medical condition.

Sayvant context-aware decision support

The complex array of findings - fever, AMS, hypotension, CKD, and supratherapeutic INR -
is immediately processed by Sayvant's clinical intelligence platform, powerad by BMJ
clinical intelligence.

1. Prioritized diagnostic prompts: The system instantly filters noise and prompts for the
maost critical immediate actions, aligning with best practice protocols for AMS and
fever:

o Infection source: Prompt for immediate Urine and Blood Cultures (Suspected
Sepsis).

o Metabolic/Glucose: Immediate bedside Glucose check (critical for AMS).

o Toxicity/Anticoagulation: Flag the supratherapeutic INR (Risk of intracranial
hemorrhage) and recommend immediate assessment for reversal based on the
patient's AMS severity and fall risk.

2 Drug/Disease interaction synthesis: Sayvant cross-references the patient's CKD
status with the anticipated sepsis workup. It warns against antibiotics that are
contraindicated in severe renal impairment, offering a list of prefemed initial antibiotic
regimens that are safe.

2026 - BMJ, Utilizing a medical knowledge graph with an intelligent clinical documentation
assistant can advance modern medicine, driving operational efficiency and strengthening clinical
judgment, https://info.bmj.com/view/601698364/6/ ("BMJ Case Study") at 4.
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B8] chindead mtedligence and Sayvant real-inse analysis

As clinecal documentalion B capbored, Sapvant's chnical misigence engine nlenrets the
dals in real Tire Sganal the BAL chinical nilsligence keowhesdge Jraah's compreherdive
rridénce base for cardiac and pulmonary disease

1. Rigk stratification: The aysiem mmsdisfaly caloulates the palient’s sk usng
estabished cinical scores. Based on hw patient’s age, symplom chamcteristics, non-
apecific ECG, and risk Tactors (smoking, Eamily history], Seyvant sugesats o mesdified
HEART soone Ifsd pleces [he palien] in (he "mbderabs risk” caBgory.

I Protocol reinforcement: Sayvant promps the athending physician with the necessany
next stegss for a moderabe-sisk patierrl

o Cwaer perial Troponin levels (af O 3nd 3 hours)

o Dbtain a Ches! Xray (CXR) 1o rule out ofher emergent causes (eg
poeumsihoiar)

3 Differential consideration: 'Whils ruling out Acute Coronary Syndrome (ACS) is
paramount, Sayvan simisltanecdsly Nags Pulmonary Embolism (PE) &3 a crifical
A miss” sRemative, Given [he nosrapecife ECG and the patient’s smoking hislory,
it prompls the physacian to consider a D-dimes or CTA Chest i the infial Trogonin =
Mgl ive, enauring the physician doesnt fotus sokely o the hean

Dutcome; Sayvant’s clinical intelligenco platiorm snsured that ro oritical diagnostic steps

‘wefe omithed i thi Righ-ressune emergency deparimant environmen. By rapicly
cabtidaling &l plesenling rigk strafification, the platform expedied the clindcal decition
12 agmi e patiend for obserdation and turiher evakiation, fubsiantially regucing
disgnostic i

(BMJ Case Study at 8.)

7b

storing said
demographics in a
demographics entry
linked between said
condition entry and
said one of said

BMJ Clinical Intelligence stores said demographics in a demographics entry linked between said

condition entry and said one of said diagnostic factors entry.

The “Patient Population Definition” node type shown in BMJ’s Knowledge Graph Architecture is
linked between a “Condition” node and other diagnostic factor nodes such as the “Investigation,”
“Treatment,” and “Patient Instruction” nodes. (BMJ Presentation at 30.) This demonstrates that
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diagnostic factors the BMJ knowledge graph stores the demographics in the form of a “Patient population
entry. definition” entry and that the demographics entry is linked to the medical condition and diagnostic
factors entries as claimed.

Knowledge Graph Architecture

: Finding
S50
S *, Result Investigation
@ cxoected g
\\' differential N\ Treatment Goal
y component@® indication g r Y
s L w v
Condition Patient
population
definition
@

Patient instruction

(BMJ Presentation at 30.)

For example, BMJ’s case study with Sayvant demonstrates demographic-based risk stratification,
for example using the patient’s “age, symptom characteristics, non-specific ECG, and risk factors
(smoking, family history)” to calculate a “modified HEART score” placing a specific patient in a
demographic-linked risk category for a medical condition.
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Sayvant context-aware decision support

The complex array of findings - fever, AMS, hypotension, CKD, and supratherapeutic INR -
is immediately processed by Sayvant’s clinical intelligence platform, powered by BMJ
clinical intelligence.

1. Prioritized diagnostic prompts: The system instantly filters noise and prompts for the
mast critical immediate actions, aligning with best practice protocols for AMS and
fever:

o [nfection source: Prompt for immediate Urine and Blood Cultures (Suspected
Sepsis).

o Metabolic/Glucose: Immediate bedside Glucose check (critical for AMS).

o Toxicity/Anticoagulation: Flag the supratherapeutic INR (Risk of intracranial
hemorrhage) and recommend immediate assessment for reversal based on the
patient’s AMS severity and fall risk.

2 Drug/Disease interaction synthesis: Sayvant cross-references the patient's CKD
status with the anticipated sepsis workup. It warns against antibiotics that are
contraindicated in severe renal impairment, offering a list of prefemed initial antibiotic
regimens that are safe.

(BMJ Case Study at 4.)
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B8] chindead mtedligence and Sayvant real-inse analysis

As clinecal documentalion B capbored, Sapvant's chnical misigence engine nlenrets the
dals in real Tire Sganal the BAL chinical nilsligence keowhesdge Jraah's compreherdive
rridénce base for cardiac and pulmonary disease

1. Rigk stratification: The aysiem mmsdisfaly caloulates the palient’s sk usng
estabished cinical scores. Based on hw patient’s age, symplom chamcteristics, non-
apecific ECG, and risk Tactors (smoking, Eamily history], Seyvant sugesats o mesdified
HEART soone Ifsd pleces [he palien] in (he "mbderabs risk” caBgory.

I Protocol reinforcement: Sayvant promps the athending physician with the necessany
next stegss for a moderabe-sisk patierrl

o Cwaer perial Troponin levels (af O 3nd 3 hours)

o Dbtain a Ches! Xray (CXR) 1o rule out ofher emergent causes (eg
poeumsihoiar)

3 Differential consideration: 'Whils ruling out Acute Coronary Syndrome (ACS) is
paramount, Sayvan simisltanecdsly Nags Pulmonary Embolism (PE) &3 a crifical
A miss” sRemative, Given [he nosrapecife ECG and the patient’s smoking hislory,
it prompls the physacian to consider a D-dimes or CTA Chest i the infial Trogonin =
Mgl ive, enauring the physician doesnt fotus sokely o the hean

Dutcome; Sayvant’s clinical intelligenco platiorm snsured that ro oritical diagnostic steps

‘wefe omithed i thi Righ-ressune emergency deparimant environmen. By rapicly
cabtidaling &l plesenling rigk strafification, the platform expedied the clindcal decition
12 agmi e patiend for obserdation and turiher evakiation, fubsiantially regucing
disgnostic i

(BMJ Case Study at 8.)

’674 Patent Claim

Accused Product

8a

8. A method as

recited in claim 1
further comprising:
repeating said steps of

BMJ Clinical Intelligence repeats said steps of inputting, processing, and displaying for a second
medical condition different from said medical condition, at least one of said produced plurality of
diagnostic factors for said second medical condition being the same as one of said diagnostic

factors produced for said first medical condition.
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inputting, processing,
and displaying for a As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.

second medical
condition different
from said medical
condition, at least one
of said produced
plurality of diagnostic
factors for said
second medical
condition being the
same as one of said
diagnostic factors
produced for said first
medical condition;

BMJ’s example knowledge graph browser in the BMJ Presentation shows that at least one
diagnostic factor shown as a “Finding” node named “wheezing” is associated with both a first
medical condition node of “Asthma” and a second medical condition node of “chronic obstructive
lung disease.” (BMJ Presentation at 31.) This demonstrates that at least one diagnostic factor
(wheezing) for a second medical condition (chronic obstructive lung disease) is the same as one of
the diagnostic factors for a first medical condition (asthma).

Condition

Condition

name

(BMJ Presentation at 31.)

In addition, a portion of the BMJ knowledge graph is shown including “Condition” nodes
consistent with an entry of a medical condition and diagnostic factor entry nodes including
“Finding,” “Test,” “Treatment,” “Goal,” “Component,” “PatientGroup,” and “PatientInstruction”
nodes. (BMJ Presentation at 33.)
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Companent

(BMJ Presentation at 33.)

BMIJ states in its White Paper that its knowledge graph allows BMJ “to look at a disease and find
all of its neighbors and comorbidities to which the disease might be connected” (BMJ White Paper
at 8). This indicates that the BMJ diagnostic factors are shared across multiple medical conditions,
for example how BMJ shows that wheezing is a diagnostic factor for asthma and for chronic
obstructive lung disease.

to each other to give a complete picture of a domain of practice. Knowledge graphs allow us

to do decision support in novel ways. They allow us not only to do individual condition-specific
decision support for a particular disease, they also allow us to look at a disease and find all of its
neighbors and comorbidities to which the disease might be connected, and to find out how all of
those relate to the patient’s overall state.

(BMJ White Paper at 8.)
receiving input from | On information and belief, BMJ Clinical Intelligence receives input from said person via said
said person via said computing device indicating a second factor group that subsumes said at least one diagnostic factor
computing device and a rank for said second factor group.
indicating a second
factor group that
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subsumes said at least | Consistent with BMJ long-term practice, BMJ likely uses its editors’ manual inputs as a human-in-
one diagnostic factor | the-loop approach in building its knowledge graph. As indicated on page 17 of the BMJ

and a rank for said Presentation, in explaining what BMJ Clinical Intelligence is, the Presentation emphasizes that
second factor group; | BMJ employs “rigorous editorial methodology to ensure continuously updated, top quality,
and evidence-based content.” As a result of this “editorial methodology,” the resultant knowledge

graph architecture, as indicated on page 32 of the BMJ Presentation, includes diagnostic factors
that are grouped and ranked as “Key,” “Other,” “Common,” and “Uncommon.” This indicates
that, in building the knowledge graph, BMJ presents various diagnostic factors for expert
annotation and organization and storing any ranking and groupings in its database as data entries.

What is BMJ Clinical Intelligence?
e Computable evidence in the form of a knowledge graph

e Rigorous editorial methodology to ensure continuously updated, top quality,
evidence-based content

e Used by BMJ for our own products and our customers
o Integrated into clinical systems and workflows
o Underpin end-user clinical products
o Evidence view alongside real-world data (eg: patient records, claims
data)

BM] Clinical Intelligence
(BMJ Presentation at 17.)
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Knowledge Graph Architecture
- i —
prom—

11705

Comman

Diagnostic factor

N
£

Uncommon

9339

9 Qs
805 Imvestigation

Diagnastic Criteria
11330 Initial 15t Line

Lot S —tl iy
Hﬁ- Pl ;

9062
Treatment action
Congider

Manitaring action

5695
—

(BMJ Presentation at 32.)

Varlable

The clinical analyst:

1. Chooses the clinical topic area or areas.
Defines the cohort to focus on across clinical, demographic and social features. The knowledge
graph is used to support the analyst to cover those features most relevant to the clinical conditions.
3. Defines clinical metrics in terms of the take up of recommended interventions.

Enables analyst to:

e |dentifies individuals that need intervention.
e |dentifies process improvements if recommended interventions have been delayed, and monitors
for improving trend in metrics.
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(BMJ Presentation at 34.) The above figure shows that a user such as a “clinical analyst” can
choose different groupings such as “clinical topic area,” or “defines the cohort to focus on across
clinical, demographic and social features.” Concepts such as “clinical optic area” and “definition
of cohort” can include groupings of diagnostic factors.

Standards Based Data Capture HL7 FHIR Structured Data Capture

e Data collection specified using the
same FHIR building blocks

e Can prepopulate from patient’s
record

e Can go back into the patient’s
record

| * The BMJ Computable Intelligence
[ Knowledge Graph can help by
providing the list of what is relevant

(BMJ Presentation at 27.)

Several figures in the BMJ Presentation demonstrate that BMJ Clinical Intelligence likely allows
end users to interact with the factor groups. For example, the above screencap on page 27 of the
BMJ Presentation shows that an end user can build a data collection form for COPD information.
The data could be “prepopulated from patient’s record” and the “BMJ Computable Intelligence
Knowledge Graph can help by providing the list of what is relevant.” The list on page 27 includes
investigations (eosinophil level and FEV1), patient assessment (COPD assessment test score (this
is the CAT score mentioned later)), and encounters (admissions for exacerbation). As such, the
user interface on page 27 shows that BMJ Clinical Intelligence allows an end user to group
diagnostic factors that are relevant to COPD.
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e Refine the cohort

Dr Smith identifies the cohort of patients she is interested in
Age range: 65+ years old Demographic features: Ethnicity: Asian, Sex: Male

Social features: Current cigarette smoker, Core 5:

Pulled from a knowledge
graph query

(BMJ Presentation at 36.)
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o Refine the cohort

Dr Smith identifies the cohort of patients she is interested in

Age range: 65+ years old . v Demographic features: Ethnicity: Asian, Sex: Male v

Social features: Current cigarette smoker, Core 5: v Clinical features v

Global Initiative for Chronic Obstructive Lung Disease O Select Al

(GOLD). Clobal strategy for the diagnosis, management, and [ Select None
prevention of chronic obstructive pulmonary disease: 2023 CAT score >10
report [https://goldcopd.org/2023-gold-report-2/]

Higher
symptom
burden
CAT>10

Range:
operator >=
Value 10

Range:
operator <
Value 10

symptom
burden
CAT<10

(BMJ Presentation at 38.)

A series of screencaptures from page 35 to page 38 of the BMJ Presentation provides another
example where an end user can group diagnostic factors using BMJ Clinical Intelligence. The user
interface shows that an end user may create a set of patients based on grouping and criteria, such as
COPD, CAT scores, exacerbations, and Eosinophils. By receiving user selection of various
grouping criteria, the BMJ system provides an identification of a group of patients (e.g., patient
cohort) who fit the criteria. In order for the patients who fit the criteria to be identified, BMJ
Clinical Intelligence needs to accept the diagnostic factor grouping selected by the user.

BMJ likely also allows end users to retrieve a knowledge graph and customize the knowledge
graph. For example, on page 31 of the BMJ Presentation, BMJ provides a user interface that
allows end users to view a knowledge graph. The end users likely have the capability to edit the
underlying entries in the knowledge graph and add custom knowledge, including grouping and
ranking, to the graph.
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BMJ’s Whitepaper explains that its knowledge graph enables users to “look across the graph for
relationships between diseases and other diseases, between diseases and findings,” and that BMJ's
editorial and informatics teams translate “evidence-based” clinical content, which is inherently
graded by likelihood/strength of association, into the graph.

Knowledge graphs allow us to reason in different ways as compared to simple rule-based
approaches. A knowledge graph allows us to use semantic reasoning and look across the
graph for relationships between diseases and other diseases, between diseases and findings,
between findings and other findings, between findings and drugs, and even between drugs
and diseases.

(BMJ White Paper at 9.)

In addition, BMJ’s Knowledge Graph Architecture page further indicates ranked or weighted
categories of relationships because, for example, BMJ distinguishes “Strong” risk factors from
“Other” risk factors and “Ist to consider” investigations from “Other to consider” investigations.
These categories reflect a received rank indicating the likelihood that a given clinical concept (risk
factor or investigation) is indicative of the associated medical condition.
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' T mm
m=a ']
[ ] - [ o | L4 : [ daa- |
(BMJ Website: Knowledge Graph Architecture.)
8¢ storing said second BMJ Clinical Intelligence stores said second medical condition and said second factor group each

medical condition and
said second factor
group each as a
separate entry in said
database, said second
medical condition
linked to said second
factor group and said
second factor group
linked to an entry in
said database for said
at least one diagnostic
factor.

as a separate entry in said database, said second medical condition linked to said second factor
group and said second factor group linked to an entry in said database for said at least one
diagnostic factor.
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Knowledge Graph Architecture

S Finding

Investigation

Treatment Goal

_indication .

componen

Condition Patient

population
definition

Patient instruction
(BMJ Presentation at 30.)
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Condition
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Compfjn o @

Condition

|||||

(BMJ Presentation at 31.)

:
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]
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Knowledge Graph Architecture

7sss .. ")
— G
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By Socondary
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Diagnioatic Crtars
11330 AT SN gy

t |

(BMJ Presentation at 32.) The three figures above about BMJ’s “knowledge graph architecture”
illustrate that diagnostic factor and “condition” (or “disease”) are separate and independent data
entries.

The figure on page 31 shows an example of a “Finding” node as “wheezing.” Since “wheezing” is
a “diagnostic factor,” the “Finding” node on page 30 is an example of “diagnostic factor” data
entry, as recited in claim 1. On page 30, a “Finding” node and a “Condition” node are separate
and independent data entries.

BMJ’s white paper discloses, “The knowledge assets are also comprehensive: they cover over
thirty medical specialties across the breadth of primary, secondary, and tertiary care. They cover
each topic in-depth and cover the entire clinical workflow at the point of care — including
screening, triage, diagnosis, differential diagnosis, investigations, treatment, follow-up, and
healthcare maintenance. The knowledge assets work at the population health level as well — they
include comprehensive population health monitoring, intelligent analysis, and early intervention
that can enable better screening and diagnosis, prompt and comprehensive treatment, and primary
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and secondary prevention.” (BMJ White Paper at 7.) These statements indicate that BMJ’s
“comprehensive” “knowledge assets” include various types of data entries, including “screening,”
“diagnosis,” “investigations,” and “treatment.”
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9 9. A method as On information and belief, in BMJ Clinical Intelligence, traversing said database from said at least

recited in claim 8
wherein traversing
said database from
said at least one
diagnostic factor entry
to said second
medical condition
produces a second
rank for said at least
one diagnostic factor
in the context of said
second medical
condition which is
different from a first
rank produced by
traversing from said
at least one diagnostic
factor entry to said
medical condition.

one diagnostic factor entry to said second medical condition produces a second rank for said at
least one diagnostic factor in the context of said second medical condition which is different from
a first rank produced by traversing from said at least one diagnostic factor entry to said medical
condition.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 8.

For example, traversing BMJ’s graph database from one diagnostic factor to a second medical
condition produces a rank different from traversing from that same diagnostic factor to a first
medical condition. BMJ’s case study with Sayvant illustrates this by showing that the same patient
finding profile (chest pain, non-specific ECG, smoking history) produces one likelihood/rank
result in the context of Acute Coronary Syndrome (a “moderate risk” HEART score) and a
different rank/priority in the context of the alternative flagged condition, Pulmonary Embolism, for
which the system separately “prompts the physician to consider a D-dimer or CTA Chest.”
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BML clinbcal intellgence and Seyvant real-time analysis

A elinical documentatson is captured, Sayvant's clinical ntellgence angine interprets the
data in read time against the BM. clinical inteligence knowledge graph's compeehensive
evidente base for cardiac and pulmanany disease

1. Risk stratification: The system immediately calculates the patient's nsk using
establiched clinical soores. Bazed on the patient's age, syrmplom charsclemshcs, rot
specilic ECG, and risk factors (smoking, family history), Sayvant suggests a modified
HEART score that places the patient in the "moderate risk” category.

2 Protocol reinforcement: Sayvant prompds the attending physscian with the necessary
next steps for a moderate-rsk patient:

o Ceder zerial Troponin levels (at 0 and 3 hours).

o Dibiain a Chest X-ray (CXR) to nule cut other emengent causes (e.g.
pneurmodhona,

3. Differentiad consideration: While nuling out Acute Corgnary Syndrome (ACS) is
paramount, Sayvant simultaneously Mags Pulmonary Embolism (PE) as a critical
“cant miss” alternative. Green the non-specific ECG and the patient's smoking history,
il prampts the physscian o consider a D-dimer or CTA Cheat if the indlial Troponn i
negative, ensuring the physician doesnt focus sclely on the heart.

Outcome: Sayvant’s clnical intelligence platform ensured that no crtical diagnostic steps

wiere omitted in the high-pressene emergency department emmdinonmaeent. By rapidly
calculating amd presenting nisk sirstdication, the platfonm expedited the clinical decrzion
fo admit thie patient for chserviation and furiber evaluation, substantially reducing
disgnostic time

(BMJ Case Study at 8.)
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l1la

11. A method as
recited in claim 1
wherein said
processing produces
at least one laboratory
test indicative of said
medical condition;

Said processing in BMJ Clinical Intelligence produces at least one laboratory test indicative of said

medical condition.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1.

For example, the BMJ presentation shows how “investigations” are a part of detecting conditions
and monitoring treatment. (BMJ Presentation at 18). The knowledge graph architecture diagram
shown in the BMJ website indicates that the investigations are linked to “high level disease areas”
which corresponds to associating the investigations with medical conditions. The investigations

are consistent with laboratory tests as recited in the claim.

- - o= -

Continuous update based
on lates! evidence

MOMNLOTING nStnactions i Risk factors
Investigations. Linked risk calculations
Complications

360 degrees of
Treatment oplions clinical decision
support

Primary prévention
Secondary prevention
Preventalive ireatment oplions

Stratified tréatment Magnoatic faciors
strategies (patient groups) investigation results
Screening

Déagnosthc criterda
Srratfied treatmient strategies (patient groups)

(BMJ Presentation at 18.)

51

BMJ Publishing Group Ex. 1017
BMJ Publishing Group v. Evidium



Case 4:26-cv-05050-AMO

Document 30-15 Filed 09/03/26 Page 53 of 150

’674 Patent Claim

Accused Product

[ivs | ._[ o B .
" | scar- |
_— -_rm
— . E:'
“ L ]
A .Jr: ¢ =
- -

(BMJ Website: Technical Architecture.)

The “investigations” described by BMJ are consistent with laboratory tests. For example, the
Presentation describes certain use cases of the knowledge graph being to “reduce unwarranted
variation in investigation” including “reduc[ing] low value tests and procedures.” (BMJ
Presentation at 21.) This phrasing indicates that laboratory “tests” are a kind of investigation
contemplated by BMJ. This is also supported by the “investigation results” included as part of the
“sustainable patient centred cycle” in which BMJ shows “patient data” feeding back into the
information in the knowledge graph about the patient population.

Reduce unwarranted variation in investigation,
treatment, and monitoring

e Support next best clinical action to improve outcomes
e Reduce low value tests and procedures

(BMJ Presentation at 21.)
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Sustainable patient centred cycle

L Knowledge Graph

Evidence
base

Patient population

(BMJ Presentation at 45.)

oot |, QR
[£08 e o
R

u'ﬂ-oh
stratification

11b

displaying said
laboratory test on a
computing device to
said person;

BMJ Clinical Intelligence displays said laboratory test on a computing device to said person.

For example, the Sayvant case study describes how the Clinical Intelligence plantform
“automatically produces defensible documentation” and “generates complete, defensible clinical
documentation that includes medical decision-making rationale and differential diagnoses.”
Providing documentation that is available to clinicians is consistent with displaying laboratory
tests (which may be relevant to diagnoses and part of the health record data) on a computing

device. (BMJ Case Study at 1.)
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Sayvant provides clinical intelligence for Acute Care, delivering real-time clinical
intelligence that supports clinical reasoning and automatically produces defensible
documentation. The platform’s Al-powered, voice-enabled clinical intelligence engine
captures clinician—patient interactions and generates complete, defensible clinical
documentation that includes medical decision-making rationale and differential
diagnoses. By integrating seamlessly with electronic health record systems, Sayvant
enables organizations to scale high-quality care, protect reimbursement, and give
clinicians more time with patients.

(BMJ Case Study at 1.)

11c

receiving input from
said person via said
computing device
indicating an
investigation group
that subsumes said
laboratory test and a
rank for said
investigation group;
and

On information and belief, BMJ Clinical Intelligence receives input from said person via said
computing device indicating an investigation group that subsumes said laboratory test and a rank
for said investigation group.

Consistent with BMJ long-term practice, BMJ likely uses its editors’ manual inputs as a human-in-
the-loop approach in building its knowledge graph. As indicated on page 17 of the BMJ
Presentation, in explaining what BMJ Clinical Intelligence is, the Presentation emphasizes that
BMJ employs “rigorous editorial methodology to ensure continuously updated, top quality,
evidence-based content.” As a result of this “editorial methodology,” the resultant knowledge
graph architecture, as indicated on page 32 of the BMJ Presentation, includes diagnostic factors
that are grouped and ranked as “Key,” “Other,” “Common,” and “Uncommon.” This indicates
that, in building the knowledge graph, BMJ presents various diagnostic factors for expert
annotation and organization and storing any ranking and groupings in its database as data entries.
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What is BMJ Clinical Intelligence?

e Computable evidence in the form of a knowledge graph

e Rigorous editorial methodology to ensure continuously updated, top quality,
evidence-based content

e Used by BMJ for our own products and our customers
o Integrated into clinical systems and workflows
o Underpin end-user clinical products
o Evidence view alongside real-world data (eg: patient records, claims
data)

BM] Clinical Intelligence
(BMJ Presentation at 17.)
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Knowledge Graph Architecture
- i —
prom—

11705

Comman

Diagnostic factor

N
£

Uncommon

9339

9 Qs
805 Imvestigation

Diagnastic Criteria
11330 Initial 15t Line

Lot S —tl iy
Hﬁ- Pl ;

9062
Treatment action
Congider

Manitaring action

5695
—

(BMJ Presentation at 32.)

Varlable

The clinical analyst:

1. Chooses the clinical topic area or areas.
Defines the cohort to focus on across clinical, demographic and social features. The knowledge
graph is used to support the analyst to cover those features most relevant to the clinical conditions.
3. Defines clinical metrics in terms of the take up of recommended interventions.

Enables analyst to:

e |dentifies individuals that need intervention.
e |dentifies process improvements if recommended interventions have been delayed, and monitors
for improving trend in metrics.
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(BMJ Presentation at 34.) The above figure shows that a user such as a “clinical analyst” can
choose different groupings such as “clinical topic area,” or “defines the cohort to focus on across
clinical, demographic and social features.” Concepts such as “clinical optic area” and “definition
of cohort” can include groupings of diagnostic factors.

Standards Based Data Capture HL7 FHIR Structured Data Capture

m> National Library of Medicine
Preview of Questionnaire e Data collection specified using the
same FHIR building blocks
View Rendered Form View Questionnaire JSON e Can prepopulate from patient's
LForms version: 36.0.0 record
. record

10*3 {used for cell count)

e The BMJ Computable Intelligence
7 Knowledge Graph can help by
providing the list of what is relevant

(BMJ Presentation at 27.)

Several figures in the BMJ Presentation demonstrate that BMJ Clinical Intelligence likely allows
end users to interact with the factor groups. For example, the above screencap on page 27 of the
BMJ Presentation shows that an end user can build a data collection form for COPD information.
The data could be “prepopulated from patient’s record” and the “BMJ Computable Intelligence
Knowledge Graph can help by providing the list of what is relevant.” The list on page 27 includes
investigations (eosinophil level and FEV 1), patient assessment (COPD assessment test score (this
is the CAT score mentioned later)), and encounters (admissions for exacerbation). As such, the
user interface on page 27 shows that BMJ Clinical Intelligence allows an end user to group
diagnostic factors that are relevant to COPD.
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e Refine the cohort

Dr Smith identifies the cohort of patients she is interested in
Age range: 65+ years old Demographic features: Ethnicity: Asian, Sex: Male

Social features: Current cigarette smoker, Core 5:

Pulled from a knowledge
graph query

(BMJ Presentation at 36.)
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o Refine the cohort

Dr Smith identifies the cohort of patients she is interested in

Age range: 65+ years old . v Demographic features: Ethnicity: Asian, Sex: Male v

Social features: Current cigarette smoker, Core 5: v Clinical features v

Global Initiative for Chronic Obstructive Lung Disease O Select Al

(GOLD). Clobal strategy for the diagnosis, management, and [ Select None
prevention of chronic obstructive pulmonary disease: 2023 CAT score >10
report [https://goldcopd.org/2023-gold-report-2/]

Higher
symptom
burden
CAT>10

Range:
operator >=
Value 10

Range:
operator <
Value 10

symptom
burden
CAT<10

(BMJ Presentation at 38.)

A series of screencaptures from page 35 to page 38 of the BMJ Presentation provides another
example where an end user can group diagnostic factors using BMJ Clinical Intelligence. The user
interface shows that an end user may create a set of patients based on grouping and criteria, such as
COPD, CAT scores, exacerbations, and Eosinophils. By receiving user selection of various
grouping criteria, the BMJ system provides an identification of a group of patients (e.g., patient
cohort) who fit the criteria. In order for the patients who fit the criteria to be identified, BMJ
Clinical Intelligence needs to accept the diagnostic factor grouping selected by the user.

BMJ likely also allows end users to retrieve a knowledge graph and customize the knowledge
graph. For example, on page 31 of the BMJ Presentation, BMJ provides a user interface that
allows end users to view a knowledge graph. The end users likely have the capability to edit the
underlying entries in the knowledge graph and add custom knowledge, including grouping and
ranking, to the graph.
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BMJ’s Whitepaper explains that its knowledge graph enables users to “look across the graph for
relationships between diseases and other diseases, between diseases and findings,” and that BMJ's
editorial and informatics teams translate “evidence-based” clinical content, which is inherently
graded by likelihood/strength of association, into the graph.

Knowledge graphs allow us to reason in different ways as compared to simple rule-based
approaches. A knowledge graph allows us to use semantic reasoning and look across the
graph for relationships between diseases and other diseases, between diseases and findings,
between findings and other findings, between findings and drugs, and even between drugs
and diseases.

(BMJ White Paper at 9.)

In addition, BMJ’s Knowledge Graph Architecture page further indicates ranked or weighted
categories of relationships because, for example, BMJ distinguishes “Strong” risk factors from
“Other” risk factors and “Ist to consider” investigations from “Other to consider” investigations —
categories that reflect a received rank indicating the likelihood that a given clinical concept (risk
factor or investigation) is indicative of the associated medical condition.
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(BMJ Website: Knowledge Graph Architecture.)
11d storing said BMJ Clinical Intelligence stores said investigation group and said laboratory test each as a separate

investigation group
and said laboratory
test each as a separate
entry in said database,
said medical condition
linked to said
investigation group
and said investigation
group linked to said
laboratory test,
wherein an entry of
said laboratory test in
said database does not
include information

entry in said database, said medical condition linked to said investigation group and said
investigation group linked to said laboratory test, wherein an entry of said laboratory test in said
database does not include information specific to said medical condition.

The knowledge graph architecture diagram shows that BMJ stores laboratory tests in
“Investigation” nodes. This means that the laboratory tests are stored as entries in the graph
database that supports the knowledge graph. The investigation node is linked to the “Condition”
node via the “Patient Population Definition” node. Because the patient population definition node
is located between the investigation and condition nodes, the investigation node representing the
entry of the laboratory test does not include information specific to the medical condition, but
could link to many conditions. (BMJ Presentation at 30.)
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specific to said Knowledge Graph Architecture
medical condition.
L Finding
P el |
& [/ e P,
\ | O — S
"\| lf-‘) f - / ’_Tlreatmem “\\ _f:?:oal
Condition Patient o
population e /
definition \\__ =
‘F.’.:atienl instruction
(BMJ Presentation at 30.)
# ’674 Patent Claim Accused Product
12pre | A method of To the extent the preamble is found to be limiting, BJM makes, uses, sells, offers for sale, induces

determining a state of
a patient, said method
comprising:

others to use and/or contributes to others’ using systems, including BMJ Clinical Intelligence, that
perform a method of determining a state of a patient.

“BMJ Clinical Intelligence can be utilized in clinical decision support at the point of care and in
population health analysis. Its knowledge graph can identify deviations in patient care, suggest
interventions, and facilitate early diagnosis.” (BMJ White Paper at 3.)

“The knowledge assets are also comprehensive: they cover over thirty medical specialties across
the breadth of primary, secondary, and tertiary care. They cover each topic in-depth and cover the
entire clinical workflow at the point of care — including screening, triage, diagnosis, differential
diagnosis, investigations, treatment, follow-up, and healthcare maintenance. The knowledge assets
work at the population health level as well — they include comprehensive population health
monitoring, intelligent analysis, and early intervention that can enable better screening and
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diagnosis, prompt and comprehensive treatment, and primary and secondary prevention.” (BMJ
White Paper at 7.)

Diagnostic factors

Investigation results

Screening

Diagnostic criteria

Stratified treatment strategies (patient groups)

(BMJ Presentation at 18.)

12a extracting, using On information and belief, BMJ Clinical Intelligence extracts, using natural language processing
natural language (NLP), from a medical evidence source a plurality of diagnostic factors indicative of a medical
processing (NLP), condition and stores each of said diagnostic factors and said medical condition as its own node in a
from a medical database, said medical condition being linked to said diagnostic factors, wherein each of said
evidence source a diagnostic factor nodes do not include information specific to said medical condition.

plurality of diagnostic
factors indicative of a | “Our clinical information is encoded and converted into computable form in a knowledge graph

medical condition which drives algorithms that augment clinical decision-making.” (BMJ White Paper at 7.) The
and storing each of statement indicates that BMJ extracts various data entries from “our clinical information.” BMJ’s
said diagnostic own clinical information is a medical evidence source because BMJ is a journal and database that
factors and said collect various medical evidence.

medical condition as
its own node in a
database, said
medical condition
being linked to said
diagnostic factors,
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wherein each of said
diagnostic factor
nodes do not include
information specific
to said medical
condition;

Guidelines

Semi structured Tagging, coding,
recommendations explicit structure

(BMJ Presentation at 29.) The above figure shows that BMJ’s extraction of various data entries
uses natural language processing techniques. For example, the extractions of “Semi structured
recommendations” and “tagging, coding, explicit structure” are based on NLP techniques. Turning
“guidelines” into “semi-structured recommendations” is an example of the use of NLP.

In the letter from BMJ’s counsel to Evidium’s counsel dated January 24, 2025, BMJ admitted,
“BMJ has invested significant sums over the last 15 years in making its Best Practice content semi-
structured.” Making content into semi-structured data is another example of the use of NLP.

BMJ is in the business of managing medical journals and providing structured data extracted from
these journals. The very process of creating databases from medical journal content, which is
presented in natural language, inherently involves the use of NLP. In short, BMJ’s core business
involves processing natural language (medical journals).
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Knowledge Graph Architecture
7555 ,.Iug
M

Diagnostic factor %

9339

)
905 Investigation

Diagnostic Criteria

TstLine

H" Primary

.y :
Variable
(BMJ Presentation at 32, “diagnostic factor 11705”.) The above figure shows that the extracted

data entries include “diagnostic factor 11705 and “disease 905.” These data entries are examples
of “diagnostic factors” and “medication condition” recited in claim 12.
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Knowledge Graph Architecture

S Finding

Investigation

Treatment Goal

__indication .

componen

Condition Patient

population
definition

Patient instruction
(BMJ Presentation at 30.)
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(BMJ Presentation at 31.)

The above figures (i.e., BMJ Presentation at 30, 31, and 32) about BMJ’s “knowledge graph
architecture” illustrate that conditions, symptoms, and findings are connected in the knowledge
graph, meeting the claim limitation “said medical condition being linked to said diagnostic factors.”
In addition, the above three figures show that diagnostic factor and “condition” (or “disease”) are
separate and independent nodes. The figure on page 31 shows an example of a “Finding” node as
“wheezing.” Since “wheezing” is a “diagnostic factor,” the “Finding” node on page 30 is an
example of “diagnostic factor” node recited in claim 12. On page 30, a “Finding” node and a
“Condition” node are separate and independent nodes.

BMJ’s white paper discloses, “The knowledge graph can also assess the output of large language
models to validity check or to look for hallucinations or fabrications. Using a knowledge graph
with a large language model also allows attribution of the references and source material. And the
knowledge graphs and large language models can work together in a fused way.” (BMJ White
Paper at 11.) These statements further illustrate that BMJ deploys various NLP techniques. Given
the Clinical intelligence is used also to enhance BMJ’s existing products, BMJ also likely uses
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large language models (LLMs) and other NLP techniques to extract and store evidence-based
guidelines in its knowledge graph.

BMJ’s white paper also discloses, “The knowledge assets are also comprehensive: they cover over
thirty medical specialties across the breadth of primary, secondary, and tertiary care. They cover
each topic in-depth and cover the entire clinical workflow at the point of care — including
screening, triage, diagnosis, differential diagnosis, investigations, treatment, follow-up, and
healthcare maintenance. The knowledge assets work at the population health level as well — they
include comprehensive population health monitoring, intelligent analysis, and early intervention
that can enable better screening and diagnosis, prompt and comprehensive treatment, and primary
and secondary prevention.” (BMJ White Paper at 7.) These statements further indicate that BMJ’s
“comprehensive” “knowledge assets” include various types of data entries, including “screening,”

99 ¢y

“diagnosis,” “investigations,” and “treatment.”

12b

for at least one of
said diagnostic
factors, storing
demographics
required to indicate
said medical
condition on the basis
of said at least one
diagnostic factor in a
demographics node
located between said
medical condition
node and a node
representing said at
least one diagnostic
factor;

For at least one of said diagnostic factors, BMJ Clinical Intelligence stores demographics required
to indicate said medical condition on the basis of said at least one diagnostic factor in a
demographics node located between said medical condition node and a node representing said at
least one diagnostic factor.

e Refine the cohort

Dr Smith identifies the cohort of patients she is interested in

Age range: 65+ years old v Demographic features: Ethnicity: Asian, Sex: Male v

(BMJ Presentation at 36.) The above figure shows various demographic features.
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Knowledge Graph Architecture

Finding

Result Investigation

. expected

differential

Treatment Goal

__indication .
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Condition Patient

population
definition

Patient instruction

(BMJ Presentation at 30.) The above figure on “knowledge graph architecture” shows that a
demographics node (e.g., “Patient population definition”) can be between a medical condition node
(e.g., “Condition”) and a node representing diagnostic factor (e.g., “Finding” or “Investigation”).
In the analysis immediately below, the figure on page 31 will show that a “Finding” node is an
example of “diagnostic factor” node as recited in claim 12. The figure on page 45 will show that
the “Patient population definition” node on page 30 is a “demographics node” as recited in claim
12.
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(BMJ Presentation at 31.) This ﬁgﬁré shows an exa{mple of a “Finding” node as “wheezing,”
which fits the description a “diagnostic factor” node recited in claim 12.

Sustainable patient centred cycle
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to said medical
condition;

# ’674 Patent Claim Accused Product
(BMJ Presentation at 45.) “Patient population” includes “demographics.” This demonstrates that
the “Patient population definition” node on page 30 is a demographics node recited in claim 12.
12¢ extracting from a BMJ Clinical Intelligence extracts from a medical evidence source a plurality of laboratory tests

indicative of said medical condition and storing each of said laboratory tests as its own node in said
database, said medical condition being linked to said laboratory tests, wherein each of said
laboratory test nodes does not include information specific to said medical condition.

e Refine the cohort

Dr Smith identifies the cohort of patients she is interested in
Age range: 65+ years old W Demographic features: Ethnicity: Asian, Sex: Male v

Liinical reatures s

Social features: Current cigarette smoker, Core ;. v

O Select All
Select None
4 CAT score >10
Pulled from a knowledge

graph query

CAT score <10
< Exacerbations >2 per year
Exacerbations <2 per year

Eosinophils >150

\ O Eosinophils <150

(BMJ Presentation at 36.) The examples “clinical features” above, include “CAT score,”
“Eosinophils” level, can be examples of laboratory tests recited in the claims. BMJ has admitted
that those data are stored in the knowledge graph because those data can be “pulled from a
knowledge graph query,” as illustrated in the above figure.
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o Choose relevant clinical metrics

] Select All

] Select None

@ Spirometry performed < 6 months ago

] Alpha 1 antirypsin level
Short-acting bronchodilator (SABA) and long-acting antimuscarinic (LAMA)
Pulmonary rehabilitation
Inhaled technique training

] Smoking cessation training

[ Flu vaccination <12 months

Recommended interventions

>

Pulled from a knowledge
graph query

(BMJ Presentation at 39.) Likewise, things like “Spirometry,” “Alpha 1 antitrypsin level,” are
other examples of laboratory test data that are stored and can be “pulled from a knowledge graph

query.”
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Knowledge Graph Architecture

S Finding

Result Investigation

. expected

result
differential Treatment
componen - indication .

Goal

Condition Patient

population
definition

Patient instruction
(BMJ Presentation at 30.) The “Investigation” node in the above figure can be an example of a
laboratory test node recited in claim 12. Such “Investigation” node is independent of a “Condition”
node.
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Knowledge Graph Architecture
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(BMJ Presentation at 32.) The “screen action,” “investigation,” “treatment action,” and
“prognosis” are examples of nodes that can be used to store laboratory tests. As illustrated in slides
36 and 39, laboratory tests such as “Spirometry,” “Alpha 1 antitrypsin level,” “CAT score,”
“Eosinophils” are stored in the knowledge graph and are likely stored in one of those examples of

99 ¢¢

nodes.
12d for at least one of For at least one of said laboratory tests, BMJ Clinical Intelligence stores test results required to
said laboratory tests, | indicate said medical condition on the basis of said at least one laboratory test in a results node
storing test results located between said medical condition node and a node representing said at least one laboratory

required to indicate test.
said medical
condition on the basis
of said at least one
laboratory test in a
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least one of said
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nodes, said
demographics node,
at least one of said
laboratory test nodes,
and said results node
in order to display a

# ’674 Patent Claim Accused Product
results node located .
between said medical | ANOWIedge Graph Architecture
condition node and a '
node representing & Finding
said at least one &
laboratory test; and el —
S/ @ Investigation
o
differential Treatment Goal
componen <indication .
Condition Patient
population
definition
Patient instruction
(BMJ Presentation at 30.) The “Result” node in above figure is in between a “Condition” node and
an “Investigation” node.
12¢ matching patient data | BMJ Clinical Intelligence matches patient data from a patient medical chart to at least one of said

diagnostic factor nodes, said demographics node, at least one of said laboratory test nodes, and said
results node in order to display a result indicating a likelihood that said patient has said medical
condition.
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result indicating a
likelihood that said

patient has said
medical condition.

Dr Smith identifies the cohort of patients she is interested in

Age range: 65+ years old ’ v Demographic features: Ethnicity: Asian, Sex: Male v

Social features: Current cigarette smoker, Core 5: v Clinical features

Global Initiative for Chronic Obstructive Lung Disease U Select Al

(GOLD). Global strategy for the diagnosis, management, and [J Select None
prevention of chronic obstructive pulmonary disease: 2023 CAT score >10
report [https://goldcopd.org/2023-gold-report-2/]

1ndlcate_d SHIQP\;:“ Range:
population YHHD operator >=

burden
CAT>10 Value 10

standardized
symptoms
score

Lower
symptom
burden
CAT<10

Range:
operator <
Value 10

(BMJ Presentation at 38.) The above figure shows patients are selected based on demographics

and testing results.
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o Prigririse patients

The knowledge graph drives the identification of those patient records that mention COPD and/or
spirometry by matching to Quality Metric concepts and logic

12 patients Matching Quality Metric terms -

have COPD or Spirometry listed in their record Cilnical description

COPD
out of 75 total patients Fi

The logic is used to highlight the patients that have COPD but not spirometry

Patient ID Age Sex COPD? Spirometry? g‘:;‘;:ﬁgric?
Liam Smith 44 M Y N 9 o
Mason Anderson 23 M i 2 N e MNO
Scarlett Garcia 42 F Y N 0 MNO
Aiden Jones 55 M Y Y @ ves

(BMJ Presentation at 40.) The above figure shows that BMJ “prioririse [sic] patients” and “the
knowledge graph drives the identification of those patient records that mention COPD and/or
spirometry by matching to Quality Metric concepts and logic.” This indicates that patient data is
matched to various nodes and entries in BMJ’s knowledge graph such that BMJ can “prioritize
patients” and perform “identification of those patient records.”
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Sustainable patient centred cycle
Evidence
basze Rigk factor Nawm:lisk
=D - e R
- o
rvironiment I:":'E]:s:é‘?y
Patient data Patient —y sl
Decision support and
analytics
(BMJ Presentation at 45.) In a “sustainable patient centred cycle” a knowledge graph leads to
“new diagnosis” and also “directly drives” “decision support and analytics.” These are examples of
“a result indicating a likelihood that said patient has said medical condition” as recited in the claim.
# ’674 Patent Claim Accused Product
13 13. A method as On information and belief, BMJ Clinical Intelligence determines a rank of said likelihood that said

recited in claim 12
further comprising:
determining a rank of
said likelihood that
said patient has said
medical condition by
reference to a node
intermediate between
said medical
condition node and

patient has said medical condition by reference to a node intermediate between said medical
condition node and said diagnostic factor nodes that holds said rank of said diagnostic factors.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 12.

For example, BMJ’s Whitepaper explains that its knowledge graph enables users to “look across
the graph for relationships between diseases and other diseases, between diseases and findings,”
and that BMJ's editorial and informatics teams translate “evidence-based” clinical content, which
is inherently graded by likelihood/strength of association, into the graph.
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said diagnostic factor Knowledge graphs allow us to reason in different ways as compared to simple rule-based
nodes that holds said approaches. A knowledge graph allows us to use semantic reasoning and look across the
graph for relationships between diseases and other diseases, between diseases and findings,

rank of said between findings and other findings, between findings and drugs, and even between drugs
diagnostic factors. and diseases.
(BMJ White Paper at 9.)

In addition, BMJ’s Knowledge Graph Architecture page further indicates ranked or weighted
categories of relationships because, for example, BMJ distinguishes “Strong” risk factors from
“Other” risk factors and “Ist to consider” investigations from “Other to consider” investigations.
These categories reflect a received rank indicating the likelihood that a given clinical concept (risk
factor or investigation) is indicative of the associated medical condition. The page shows the
intermediate ranking/strength categories (e.g., “Strong”/“Other” risk factors, “Ist to
consider”/“Other to consider” investigations) positioned between medical condition nodes and
diagnostic factor nodes.

mEm ¢ _— .
B - |
S ] ] o=
- — mEm
= e_— N
==
moa "
) ==
==
cm
=} . = . i
— = = —
_ . * | m=m +— .
Em [Ee]

(BMJ Website: Knowledge Graph Architecture.)
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In addition, BMJ’s case study with Sayvant demonstrates the output of a calculated likelihood/risk
score (e.g., the “modified HEART score” placing a patient in a “moderate risk” category) derived
by reference to such ranked diagnostic factors.

BM clinical intelligence and Sayvant real-time anabysis

Az chrdcal documentation is captured, Seyvant's clinkcal intelligence engine nterprets the
data i teal Bime agamst the BM chrical imeligence knowledge graph's compretensie
evidencs base for cardiac and pulmonary discase.

1. Risk stratification: The sysicrmn immodiately calculates the patient's risk using
established clnical scores. Based on the patients age, sympiom charactenistics, o
specific E0G, and risk factors |smoking, Family hisiory), Sayvant suggests a madified
HEART score that places the pationt inm the "moderate risk” cotegory:

nizxt sieps for & modoraie-risk pationt

 Order serial Troponin levels (a1 0 and 3 hours).

*  Dibtain a Chest X-ray (CXHE) 10 rule o other emergent casses {e.g-
precumothorax),

1 Differential consideration: While ruling cul Acute Cofonary Syndiome (ACS) i
paramoimt, Sayvant simultancously flags Pulmonary Emnbolism (PE) as a ontical
“cant miss” alternative. Given the non-specific ECG and the patienl’s smoking hestory,
it prompits the pleysician to consider a D-dmer or CTA Chest if the initial Troponin is
riegative, ensaring the physician doesnt focims solely on the heart.

Duticome: Sayvant's clinical inteligence platform ensured that no critical disgnostic stops
weirg camitied in the gh-pressure emergency department ervironement. By rapidiy
calculating and presenting risk stratification, the platfonm cxpedited the clinical decision
to admit the patient Tor cbservation and further evaluation, substantially reducing

Ch Ot THme.

(BMJ Case Study at 8.)
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14. A method as
recited in claim 12
further comprising:
determining a rank of
said likelihood that
said patient has said
medical condition by
reference to a node
intermediate between
said medical
condition node and
said laboratory test
nodes that holds said
rank of said
laboratory tests.

On information and belief, BMJ Clinical Intelligence determines a rank of said likelihood that said
patient has said medical condition by reference to a node intermediate between said medical
condition node and said laboratory test nodes that holds said rank of said laboratory tests.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 12.

For example, BMJ’s Whitepaper explains that its knowledge graph enables users to “look across
the graph for relationships between diseases and other diseases, between diseases and findings,”
and that BMJ's editorial and informatics teams translate “evidence-based” clinical content, which
is inherently graded by likelihood/strength of association, into the graph.

Knowledge graphs allow us to reason in different ways as compared to simple rule-based
approaches. A knowledge graph allows us to use semantic reasoning and look across the
graph for relationships between diseases and other diseases, between diseases and findings,
between findings and other findings, between findings and drugs, and even between drugs
and diseases.

(BMJ White Paper at 9.)

In addition, BMJ’s Knowledge Graph Architecture page further indicates ranked or weighted
categories of relationships because, for example, BMJ distinguishes “Strong” risk factors from
“Other” risk factors and “Ist to consider” investigations from “Other to consider” investigations.
These categories reflect a received rank indicating the likelihood that a given clinical concept (risk
factor or investigation) is indicative of the associated medical condition. The page shows the
intermediate ranking/strength categories (e.g., “Strong”/“Other” risk factors, “Ist to
consider”’/*“Other to consider” investigations) positioned between medical condition nodes and
diagnostic factor nodes.
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(BMJ Website: Knowledge Graph Architecture.)

In addition, BMJ’s case study with Sayvant demonstrates the output of a calculated likelihood/risk
score (e.g., the “modified HEART score” placing a patient in a “moderate risk” category) derived
by reference to such ranked diagnostic factors.
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BM clinical intelbigence and Sayvant real tlime analyss

Ag chinical documentation is captuned, Sayvant’s clinical infelligency cngine nferprots the

data @ real Teme agamsr the BR chinazal inbellgenon ke qraglis compretees v
evidence base for candiac and pulmonaly discase.

1. Rick stratification: The system mmmediately caloulates the patient’s risk using
established clnical scores. Based on the patient's age, symplom charactonishics, non-

specific ECG, and risk faciors (smoking, family history), Smpvant suggests a maodified
HEART score that places the patient in the “mioderate risk” category.

2 Prototol reinforcenment: Sayeail (HormgNa the aTerndeng Dhrysacion with The necessany
nexl s1eps for a moderate-risk patient:

& Oeher seviad Troponin kevels (ot 0 and 3 hours).

= Dbtain a Chest X-ray (CXR) 10 ruls out other emengont couses (6.9
el o).

2. Differential consideration: Whils ruling out Acute Coronaey Syndmom [AC5) i
pararmount, Sayvant simulsneously Nags Pulmonany Embolism (PL) & & antical
it prompts the plnysician to conskder o D-dimer or CTA Chest if the initial Troponn ts
Megative, Bnsunng the physician doesn focus solely on the hearl

Outcome: Sayvant’s clinical infclligence platfonm ensured that no critical disgnostic stops
wide Demithed Bn the high-pressune ermenpincy department ernvironment. By rapidly
calculating and presonting risk stratification, the platform expedited the clinical decision
0 admit the pationt for obsorvation and furthor evaluation, substantially reducing
hGROSTc Tere.

(BMJ Case Study at 8.)
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15. A method as
recited in claim 12
further comprising:
performing said
extracting steps using
natural language
processing (NLP) that
is initialized using
existing diagnostic
factor nodes and
laboratory test nodes
of said database.

On information and belief, BMJ Clinical Intelligence performs said extracting steps using natural
language processing (NLP) that is initialized using existing diagnostic factor nodes and laboratory
test nodes of said database.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 12.
In the section related to “Data Collection” (BMJ Presentation at 24), BMJ’s Presentation shows

that BMJ Computable Intelligence “can prepopulate from patient’s record.” (BMJ Presentation at
27.)

Guidelines

Semi structured
recommendations

Tagging, coding,
explicit structure

(BMJ Presentation at 29.) The extractions of “Semi structured recommendations” and “tagging,
coding, explicit structure” are based on natural language processing techniques. Turning
“guidelines” into “semi-structured recommendations” is an example of the use of NLP.
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(BMJ Presentation at 32, “diagnostic factor 11705”.) The above figure illustrates that BMJ
extracts “diagnostic factors” from its medical evidence sources.

“The knowledge graph can also assess the output of large language models to validity check or to
look for hallucinations or fabrications. Using a knowledge graph with a large language model also
allows attribution of the references and source material. And the knowledge graphs and large
language models can work together in a fused way.” (BMJ White Paper at 11.) These statements
show that BMJ deploys various NLP techniques.

Further evidence that BMJ Clinical Intelligence uses natural language processing appears on the
“Knowledge graph architecture” page of the BMJ Clinical Intelligence website, from which it is
apparent that the knowledge graph has tens of thousands of terms coded to SNOMED, ICD,
RxNorm, and LOINC. (BMJ Website: Knowledge Graph Architecture.)
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In the letter from BMJ’s counsel to Evidium’s counsel dated January 24, 2025, BMJ admitted,
“BMJ has invested significant sums over the last 15 years in making its Best Practice content semi-
structured.” Making content into semi-structured data is another example of the use of NLP.

Additionally, BMJ hires editors that use common NLP tools to process text. BMJ job postings for
Technical Editor list responsibilities that include “Formatting text using Kriya and eXtyles editing
packages.” See, e.g., https://biotechnologyjobs.co.uk/view-job/technical-editor-fee74f32a21f. The
tool eXtyles utilizes various NLP techniques, many of which are examples discussed in the *674
patent.

In a job posting dated July 1, 2024, BMJ described the responsibilities included “Formatting text
using xml editing packages (currently eXtyles).”

Responsibilities

e Close editing of detailed scientific text to house style, checking text and
data for accuracy, restructuring, and rewriting as necessary

e Formatting text using xml editing packages (currently eXtyles)
e Handling data-heavy illustrations and tables

e Liaising with academic authors
(BMJ Website: Job Overview.)
By BMJ’s own words, as shown in materials below, BMJ uses “rigorous editorial methodology” to

turn its papers in clinical journals into “computable evidence in the form of a knowledge graph.”
(BMJ Presentation at 17.)
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BMJ is well-positioned to lead in this work. BMJ has published in the field of medicine and
healthcare since 1840. It is a world-class medical publisher with decades of experience in
publishing top-tier clinical journals that are known worldwide. BMJ has also been providing

digital clinical decision support for over fifteen years. It has now built an expert knowledge
engineering team with deep experience in the translation process from guidelines to computable
evidence at scale across whole domains — from clinical medicine to population health. The

result is computable evidence that can be applied at the point of care and in population health
management for each and every clinical decision made.

(BMJ White Paper at 7.)

Knowledge graphs may leverage, work with, or complement
large language models both to extract features, define
relationships, and make associations, as well as to potentially
fuse knowledge graph approaches and large language
models to improve prompt engineering.

(BMJ White Paper at 11.)

What is BMJ Clinical Intelligence?
e Computable evidence in the form of a knowledge graph

e Rigorous editorial methodology to ensure continuously updated, top quality,
evidence-based content

(BMJ Presentation at 17.)

The knowledge graph in CI includes various clinical concepts indicative of a medical condition.
For example, using wheezing as an example, the knowledge graph below shows various clinical
concepts, such as conditions of “upper airway dysfunction,” “chronic obstructive lung disease” and
the finding of “wheezing” that are indicative of the medical condition “asthma.”
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nnnnn

(BMJ Presentation at 31.)

BMI is in the business of managing medical journals and providing structured data extracted from
these journals. The very process of creating databases from medical journal content, which is
presented in natural language, inherently involves the use of NLP. In short, BMJ’s core business
involves processing natural language (medical journals).

# ’674 Patent Claim Accused Product

l6pre | A method of To the extent the preamble is found to be limiting, BJM makes, uses, sells, offers for sale, induces
determining a state of | others to use and/or contributes to others’ using systems, including BMJ Clinical Intelligence, that
a patient, said method | perform a method of determining a state of a patient.

comprising:
“BMIJ Clinical Intelligence can be utilized in clinical decision support at the point of care and in
population health analysis. Its knowledge graph can identify deviations in patient care, suggest
interventions, and facilitate early diagnosis.” (BMJ White Paper at 3.)
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“The knowledge assets are also comprehensive: they cover over thirty medical specialties across
the breadth of primary, secondary, and tertiary care. They cover each topic in-depth and cover the
entire clinical workflow at the point of care — including screening, triage, diagnosis, differential
diagnosis, investigations, treatment, follow-up, and healthcare maintenance. The knowledge assets
work at the population health level as well — they include comprehensive population health
monitoring, intelligent analysis, and early intervention that can enable better screening and
diagnosis, prompt and comprehensive treatment, and primary and secondary prevention.” (BMJ
White Paper at 7.)

Diagnostic factors

Investigation results

Screening

Diagnostic criteria

Stratified treatment strategies (patient groups)

(BMJ Presentation at 18.)

16a

inputting a portion of
a patient electronic
health record (EHR)
into natural language
processing (NLP) to
produce a plurality of
diagnostic factors
known to be present
or absent in said
patient;

On information and belief, BMJ Clinical Intelligence inputs a portion of a patient electronic health
record (EHR) into natural language processing (NLP) to produce a plurality of diagnostic factors
known to be present or absent in said patient.

“Our clinical information is encoded and converted into computable form in a knowledge graph
which drives algorithms that augment clinical decision-making.” (BMJ White Paper at 7.) “Our
clinical information” is a medical evidence source because BMJ is a journal and database that
collect various medical evidence.
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Getting evidence into analysis and decision support

Population Health/
BMJ Clinical Intelligence Point of Care Applications

Y

Semi structured Tagging, coding, Computable
recommendations explicit structure recommendations:
Knowledge Graph

SNOMEDCT

(BMJ Presentation at 20.) In the above figure, both BMJ’s own source of documents and
SNOMED CT can be considered medical evidence sources.

BMJ shows an example of using information drawn from the patient’s record (e.g., current smoker
status, family history of heart attack, systolic blood pressure, CRP level, total cholesterol, LDL,
and HDL) as an input to the BMJ Clinical Intelligence system. These are patient diagnostic factors
extracted from the patient’s electronic record and received by the BMJ system. (BMJ Presentation
at 26.)
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Point of Care Applications
FHIR Structured Data Capture

SMART on FHIR app store model 5 years
Electronic Patient Record 30 year maturity

Supporting Patient TCatles Supporting the
Administration vo Rt — clinician

(BMJ Presentation at 26.)

In the section related to “Data Collection” (BMJ Presentation at 24), BMJ’s Presentation shows
that BMJ Computable Intelligence “can prepopulate from patient’s record.” (BMJ Presentation at
27.)

Guidelines

Semi structured Tagging, coding,
recommendations explicit structure
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(BMJ Presentation at 29.) The extractions of “Semi structured recommendations” and “tagging,
coding, explicit structure” are based on natural language processing techniques. Turning
“guidelines” into “semi-structured recommendations” is an example of the use of NLP.

Knowledge Graph Architecture

7555 =
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. Other
Screening action
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T Secondary

11705

Comman

: N
Other 43

905 Investigation —
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11330

9062 = =

Treatment action &

Manitori ki
iorng action (-"

5695
sy

.
~ D

(BMJ Presentation at 32, “diagnostic factor 11705”.) The above figure illustrates that BMJ
extracts “diagnostic factors” from its medical evidence sources.

“The knowledge graph can also assess the output of large language models to validity check or to
look for hallucinations or fabrications. Using a knowledge graph with a large language model also
allows attribution of the references and source material. And the knowledge graphs and large
language models can work together in a fused way.” (BMJ White Paper at 11.) These statements
show that BMJ deploys various NLP techniques.
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Further evidence that BMJ Clinical Intelligence uses natural language processing appears on the
“Knowledge graph architecture” page of the BMJ Clinical Intelligence website, from which it is
apparent that the knowledge graph has tens of thousands of terms coded to SNOMED, ICD,
RxNorm, and LOINC. (BMJ Website: Knowledge Graph Architecture.)

In the letter from BMJ’s counsel to Evidium’s counsel dated January 24, 2025, BMJ admitted,
“BMJ has invested significant sums over the last 15 years in making its Best Practice content semi-
structured.” Making content into semi-structured data is another example of the use of NLP.
Additionally, BMIJ job postings for Technical Editor list responsibilities that include “Formatting
text using Kriya and eXtyles editing packages.” See, e.g., https://biotechnologyjobs.co.uk/view-
job/technical-editor-fee74f32a2 1f. The tool eXtyles utilizes various NLP techniques, many of

which are examples discussed in the *674 patent.

BMI is in the business of managing medical journals and providing structured data extracted from
these journals. The very process of creating databases from medical journal content, which is
presented in natural language, inherently involves the use of NLP. In short, BMJ’s core business
involves processing natural language (medical journals).

16b

matching said
diagnostic factors to
entries in a database
that represent said
diagnostic factors,
each of said
diagnostic factor
entries being linked to
a medical condition
entry and not
including information
specific to said
medical condition to
which said each

BMJ Clinical Intelligence matches said diagnostic factors to entries in a database that represent
said diagnostic factors, each of said diagnostic factor entries being linked to a medical condition
entry and not including information specific to said medical condition to which said each
diagnostic factor entry is linked.

For example, BMJ illustrates matching diagnostic factors to “Finding” nodes which are entries in
the graph database. In the example provided in the BMJ Presentation, the clinician first selects
"Clinical area: COPD" as the basis for the query, matching a portion of the query to the Condition
node for COPD. (BMJ Presentation at 35.) The rest of the workflow is built on that match. The
system identifies the patients whose records match COPD, reporting that 12 of 75 patients have
COPD or spirometry listed in their record. (BMJ Presentation at 40.)
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dlagIlOStIC factor entry Dr Smith uses the knowledge graph to design her own Quality Metric, employing real-time performance
1s linked; dashboards to highlight patients in need of intervention.

° Choose a clinical area

Dr Smith chooses an area of clinical interest

Clinical area: COPD

(BMJ Presentation at 35.)

The knowledge graph drives the identification of those patient records that mention COPD and/or
spirometry by matching to Quality Metric concepts and logic

12 patients Matching Quality Metric terms -
have COPD or Spirometry listed in their record Clinical description
COPD
Spirometry

out of 75 total patients

The logic is used to highlight the patients that have COPD but not spirometry

Patient ID Age Sex coPD? Spirometry? g:;‘l’l:'::,g" o
Liam Smith 44 M i N e o
Mason Anderson 23 M Y N 9 o
Scarlett Garcia 42 F Y N 9 o
Aiden Jones 55 M Y Y © ves

(BMJ Presentation at 40.)

BMJ's knowledge graph also supports matching to finding nodes. The graph view shows a
“Finding” node for wheezing matched to the patient factors in the input query and linked to a
Condition node for asthma by a "symptom" edge. (BMJ Presentation at 31.)

94

BMJ Publishing Group Ex. 1017
BMJ Publishing Group v. Evidium



Case 4:26-cv-05050-AMO  Document 30-15  Filed 09/03/26  Page 96 of 150

’674 Patent Claim

Accused Product

nnnnn

Condition

name

nnnnn

(BMJ Presentation at 31.)

BMJ’s knowledge graph architecture diagram shows the “Investigation” node connected to the
“Condition” node indirectly, through an intervening “Patient population definition” node, thus
keeping the diagnostic factor investigation node separate from specific information about the
medical condition details. (BMJ Presentation at 30.)
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Knowledge Graph Architecture

5 Finding

Result Investigation

§_ «Expected
D result
& \
dlfferent\a! Treatment Goal
component <indication

Condition Patient
population
definition

Patient instruction

(BMJ Presentation at 30.)

l6¢ traversing a link from | On information and belief, BMJ Clinical Intelligence traverses a link from said each matched

said each matched diagnostic factor entry to its linked medical condition and collecting a weight value indicative that
diagnostic factor entry | said each matched diagnostic factor entry is caused by its linked medical condition.

to its linked medical

condition and BMJ’s Knowledge Graph Architecture page indicates ranked or weighted categories of
collecting a weight relationships because, for example, BMJ distinguishes “Strong” risk factors from “Other” risk
value indicative that | factors and “Ist to consider” investigations from “Other to consider” investigations. These

said each matched categories reflect a received weighting of a likelihood that a given clinical concept (risk factor or

diagnostic factor entry | investigation) is indicative of the associated medical condition and these weighted categories are
is caused by its linked | retrieved by traversing the links between the diagnostic factor nodes and the condition nodes. The
medical condition; page shows the intermediate ranking/strength categories (e.g., “Strong”/“Other” risk factors, “Ist
to consider”/“Other to consider” investigations) positioned between medical condition nodes and
diagnostic factor nodes.
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(BMJ Website: Knowledge Graph Architecture.)
16d summing all collected | On information and belief, BMJ Clinical Intelligence sums all collected weight values for each

weight values for
each linked medical
condition to produce a
total weight value for
each linked medical
condition; and

linked medical condition to produce a total weight value for each linked medical condition.

For example, BMJ’s case study with Sayvant illustrates summing collected weight values with the
“modified HEART score,” which combines multiple weighted patient risk factors (age, symptom
characteristics, ECG findings, smoking history, family history) into a single aggregate score value
associated with the patient's risk of a given medical condition (Acute Coronary Syndrome).
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BM clinical intelbigence and Sayvant real tlime analyss

Ag chinical documentation is captuned, Sayvant’s clinical infelligency cngine nferprots the
data in real time againet the B clinkcal imtelligence lenowledge graph's comprehnaive

1. Rizk stratification: The system snmediately caboulates the patient's risk usirg
established clinical scones. Basoed on the patient's age, symplom charactonistics, non-
specific ECG, and risk faciors (smoking, family history), Smpvant suggests a maodified
HEART score that places the patient in the “moderate risk” category,

2 Protocol reinforcement: Sayvant promgis the attending physician with The necessary
neal s1eps fof a moderate-risk pationt:

= DOngher seriad Troponin evels (o O and 3 hours).

= Dbtain a Chest X-ray (CXR) 10 rubs out other emengont causes (6.9
prseLaTd horm).

3. Differentiad conslderation; Whiks nuling out Acube Coronary Syndome [AC5) s
pararmount, Sayvant simulsneously Nags Pulmonany Embolism (PL) & & antical
it prompts the physician 10 consider o D-dimar or CTA Chest if the initial Troponin s
miegative, ensuring the physician doesn focus solely on the heart

Outcome: Sayvant's clinical iniciigence platform ensurod that no critical disgnostic stops
wide Demithed Bn the high-pressune ermenpincy department ernvironment. By rapidly
calculating and presenting risk stratification, the platform expedited the clinical decision
0 admit the pationt for obsorvation and furthor evaluation, substantially reducing
hGROSTc Tere.

(BMJ Case Study at 8.)

16e

displaying on a
computing device said
linked medical
conditions in order of
weight value.

On information and belief, BMJ Clinical Intelligence displays on a computing device said linked

medical conditions in order of weight value.
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Knowledge Graph Architecture

i E——
=T

11705

Diagnostic factor

Vst Line

H Primary
}' s

(BMJ Presentation at 32, “diagnostic factor 11705”.) The above diagram shows that diagnostic
factor is a type of data instance. Such information can be displayed as part of the knowledge graph
or in any user interface.
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o
2
& 2

JORSCRN ]

Force-based layout v |2

(BMJ Presentation at 31, annotated with a red arrow that points to “symptom.”) The above figure
appears to be a screencap of a user interface. The above figure shows that a knowledge graph can
be displayed to the end users. The figure shows that “symptom” and “Finding” such as
“wheezing” (examples of diagnostic factors) can be shown to a person, as recited in the claim.

BMJ’s case study with Sayvant shows the system outputting the patient’s calculated HEART score
together with the associated risk category (e.g., “moderate risk”), which is then used to drive the
recommended next diagnostic and treatment steps (i.e., the healthcare determination). The risk
categories are consistent with the weighted value of the determinations as claimed.
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BM clinical intelbigence and Sayvant real tlime analyss

Ag chinical documentation is captuned, Sayvant’s clinical infelligency cngine nferprots the
data in real time againet the B clinkcal imtelligence lenowledge graph's comprehnaive

1. Rizk stratification: The system snmediately caboulates the patient's risk usirg
established clnical scores. Based on the patient's age, symplom charactonishics, non-
specific ECG, and risk faciors (smoking, family history), Smpvant suggests a maodified
HEART score that places the patient in the “moderate risk” category,

2 Protocol reinforcement: Sayvant promgis the attending physician with The necessary
neal s1eps fof a moderate-risk pationt:

= DOngher seriad Troponin evels (o O and 3 hours).

= Dbtain a Chest Kvay (CXE) 1o rule out other ermergont causes (o.q
preumt o).

3. Differentiad conslderation; Whiks nuling out Acube Coronary Syndome [AC5) s
pararmount, Sayvant simulsneously Nags Pulmonany Embolism (PL) & & antical
"can’t miss" alternative, Given the non-specific ECG and the patient’s smolking history,
it prompts the physician 10 consider o D-dimar or CTA Chest if the initial Troponin s
Megative, Bnsunng the physician doesn focus solely on the hearl

Outcome: Sayvant's clinical iniciigence platform ensurod that no critical disgnostic stops
wide Demithed Bn the high-pressune ermenpincy department ernvironment. By rapidly
calculating and presenting risk stratification, the platform expedited the clinical decision
0 admit the pationt for obsorvation and furthor evaluation, substantially reducing
hGROSTc Tere.

(BMJ Case Study at 8.)

’674 Patent Claim

Accused Product

17. A method as
recited in claim 16

On information and belief, BMJ Clinical Intelligence displays in association with each linked

medical condition its corresponding total weight value.
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further comprising:
displaying in As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 16.

association with each
linked medical
condition its
corresponding total
weight value.

BMJ’s case study with Sayvant shows the patient’s calculated HEART score displayed together
with the identified risk category (consistent with a weight value of the corresponding linked
medical condition), associating the output medical condition/diagnosis consideration with its final
ranking value.
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BM clinical intelbigence and Sayvant real tlime analyss

Ag chinical documentation is captuned, Sayvant’s clinical infelligency cngine nferprots the
data in real time againet the B clinkcal imtelligence lenowledge graph's comprehnaive

1. Rizk stratification: The system snmediately caboulates the patient's risk usirg
established clinical scones. Basoed on the patient's age, symplom charactonistics, non-
specific ECG, and risk faciors (smoking, family history), Smpvant suggests a maodified
HEAFT senee that places the patient i the “rotderate risk” calegory.

2 Protocol reinforcement: Sayvant promgis the attending physician with The necessary
neal s1eps fof a moderate-risk pationt:

= DOngher seriad Troponin evels (o O and 3 hours).

= Dbtain a Chest Kvay (CXE) 1o rule out other ermergont causes (o.q
preumt o).

3. Differentiad conslderation; Whiks nuling out Acube Coronary Syndome [AC5) s
pararmount, Sayvant simulsneously Nags Pulmonany Embolism (PL) & & antical
“canl miss" alternative. Given the non-specific ECG and the patient’s smodiing history,
it prompts the physician 10 consider o D-dimar or CTA Chest if the initial Troponin s
miegative, ensuring the physician doesn focus solely on the heart

Outcome: Sayvant's clinical iniciigence platform ensurod that no critical disgnostic stops
wide Demithed Bn the high-pressune ermenpincy department ernvironment. By rapidly
calculating and presenting risk stratification, the platform expedited the clinical decision
0 admit the pationt for obsorvation and furthor evaluation, substantially reducing
hGROSTc Tere.

(BMJ Case Study at 8.)

’674 Patent Claim

Accused Product

18. A method as
recited in claim 16

For each present diagnostic factor, BMJ Clinical Intelligence traverses upward in a medical
ontology link found in said matched diagnostic factor entry in order to infer other diagnostic
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further comprising:
for each present
diagnostic factor,
traversing upward in a
medical ontology link
found in said matched
diagnostic factor entry
in order to infer other
diagnostic factors
present in said patient
and matching these
other diagnostic
factors to diagnostic
factor entries in said
database.

factors present in said patient and matching these other diagnostic factors to diagnostic factor

entries in said database.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 16.

BMJ’s knowledge graph incorporates SNOMED CT ontology links (e.g., the “wheezing”
SNOMED CT hierarchy) that allow upward traversal from a specific finding to broader or related
ontology concepts, consistent with inferring related diagnostic factors.
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19. A method as Each said diagnostic factor entry in BMJ Clinical Intelligence includes at least one synonym of
recited in claim 16 said diagnostic factor.

wherein each said
diagnostic factor entry | As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 16.
includes at least one
synonym of said BMJ uses SNOMED-CT in its tagging and coding pipeline for the knowledge graph. SNOMED
diagnostic factor. CT concept entries inherently include synonym descriptions as part of their standard data model.
For example, the Presentation describes tagging, coding, explicit structure leading to “Computable
recommendations: Knowledge Graph” with “SNOMED CT.” (BMJ Presentation at 20.) To the
extent BMJ incorporates SNOMED CT concept data into its diagnostic-factor entries, those entries
may include at least one SNOMED CT synonym.

Getting evidence into analysis and decision support

Population Health/
BMJ Clinical Intelligence Point of Care Applications

(BMJ Presentation at 20.)

Additionally, BMJ's own materials use both “wheeze” (in source publications) and “wheezing” (in
the knowledge graph Finding node), indicating that BMJ’s editorial pipeline handles
terminological variants of the same clinical concept.

For example, in Publication 1, “Accessing primary care Big Data: the development of a software
algorithm to explore the rich content of consultation records,” the electronic text discussed that
“wheeze,” which is a diagnostic factor, is associated with “Asthma,” which is a medical condition.
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=

Wheeze-related iliness » Bronchiolitis
» Virus-induced transient wheeze
» Persistent wheeze (non-atopic or atopic)
» Asthma

In the knowledge graph of Clinical Intelligence as demonstrated in the Clinical Intelligence

Presentation, BMJ extracted such association and showed that “wheezing” is a “symptom” of
“asthma.”

Condition

L 4 s nama

(BMJ Presentation at 31.)

’674 Patent Claim Accused Product

20. A method as Each said diagnostic factor entry BMJ Clinical Intelligence includes a temporality attribute, a
recited in claim 16 negation attribute or an experiencer attribute.
wherein each said
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diagnostic factor
entry includes a
temporality attribute,
a negation attribute or
an experiencer
attribute.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 16.

The clinical metrics BMJ includes in the knowledge graph include time qualifiers. For example,
BMJ’s metric list, which it states is “[p]ulled from a knowledge graph query,” includes “Spirometry
performed < 6 months ago” and “Flu vaccination <12 months.” (BMJ Presentation at 39.) These

time qualifiers are examples of temporality attributes, as claimed.

o Choose relevant clinical metrics

Select A
Select None
B Spirometry performed < 6 months ago

Alpha 1 antirypsin level

Short-acting bronchodilator (SABA) and long-acting antimuscarinic (LAMA
Pulmonary rehabilitation

Inhaled technique training

Smoking cessation training

>

Pulled from a knowledge
graph query

(BMJ Presentation at 39.)

BMIJ also stores negation attributes for diagnostic factor entries. For example, the presentation
shows an example in which BMJ reports whether COPD and spirometry are present in a patient
record, using yes and no values. (BMJ Presentation at 43.) “No” values stored in the diagnostic

factor entries demonstrate negation attributes.
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o identify gaps in care

BMJ Clinical Intelligence then analyses the patient record and shows when concepts match. It also
highlights areas where a match is expected based on guidelines, but does not appear in the record

Section: Treatment

Dascription Date Match?
Pulmenary rehabilitation Wed Jul 28 2021 & YES
Adm of influenza vaccine Wed il 21 2021 '@ YES
Adm of SARS-CoV-2 vaccine Wed May 26 2021 -@ YES
SABA (Salbutamol) Wed Fab 17 2021 @ ves
Adm of Varicella-zaster vaccine e NO
Device aducation a MO
LABAS LAMA (Umeclidinium / 0 i []
vilanterol inhaled)

Smoking cessalion therapy o i [a]
Streptococcus vaccination a NO

(BMJ Presentation at 43.)

BMJ’s case study with Sayvant explains that BMJ Clinical Intelligence is used to determine
“diagnostic factors known to be present or absent in a patient” and to generate “drug-disease
interaction analysis” and prioritized diagnostic prompts based on which findings are currently
present in a specific patient (e.g., “Fever,” “supratherapeutic INR,” “AMS”) versus findings that
are absent or not yet known. This patient-specific presence/absence/experience tracking
corresponds to the temporality, negation, and experience attributes recited in the claim.
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Initial assessment: fragmented data and cognitive load

« Vitals: BP 100/60, HR 115 (A-fib), T 38 5°C (Fever).
+ Physical exam: Evidence of mild dehydration, lethargy.
» Initial labs: Mildly elevated creatinine, INR 3.8 (supratherapeutic).

Scenario WITHOUT BMJ clinical intelligence and Sayvant:

The EM physician is interrupted multiple times while reviewing the chart. The critical
findings (Fever/Sepsis, Supratherapeutic INR/Bleeding Risk, CKD/Drug Dosing) are
present, but the Electronic Medical Record (EMR) displays them across separate screens
and in different orders, requiring manual synthesis.

1.Diagnostic lag: The physician correctly orders blood cultures and a chest X-ray for the
fever, following the standard Sepsis Protocol. However, in the rush, the critical
bedside glucose check is delayed by 15 minutes because it is not actively flagged as
an immediate action for AMS in an elderly patient with hypotension - it is a checklist
item easily missed under pressure and without a reak-time, context-aware prompt.

(BMJ Case Study at 2.)

’674 Patent Claim

Accused Product

21. A method as
recited in claim 16
further comprising:
initializing said
natural language
processing with said
entries and links of
said database.

BMIJ Clinical Intelligence initializes said natural language processing with said entries and links of
said database.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 16.

Evidence shows that BMJ uses extensive natural language processing (NLP) techniques to process
text. For example, BMJ hires editors that use common NLP tools to process text. In a job posting
dated July 1, 2024, BMJ described the responsibilities included “Formatting text using xml editing
packages (currently eXtyles).”
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Responsibilities

e Close editing of detailed scientific text to house style, checking text and
data for accuracy, restructuring, and rewriting as necessary

e Formatting text using xml editing packages (currently eXtyles)

e Handling data-heavy illustrations and tables

e Liaising with academic authors

(BMJ Website: Job Overview.)

BMJ’s editors use NLP tools (e.g., eXtyles, Kriya) to process narrative text from medical evidence
sources, and BMJ’s Knowledge Graph Architecture page shows over "11700+" diagnostic factors
stored as individual nodes and linked to medical condition nodes (e.g., the “asthma” condition
node linked to the “wheezing” finding node).

The BMJ White Paper explains that language models (e.g. NLP) can be “guided by structured
knowledge coming from the knowledge graph” which is consistent with initializing an NLP using
the information including diagnostic entries in the graph database. (BMJ White Paper at 11.)

New research is looking at how large language models and knowledge graphs can complement
one another. And the research is showing that they can do so in a variety of interesting ways. For
example, the leaming from a large language model might be guided by structured knowledge
coming from the knowledge graph to make the resulting large language model far more robust
and allow access to newer or updated information held in the knowledge graph.

(BMJ White Paper at 11.)

# ’674 Patent Claim Accused Product

22a 22. A method as A demographics entry of said database located between one of said matched diagnostic factor
recited in claim 16 entries and its corresponding linked medical condition in BMJ Clinical Intelligence includes
wherein a
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demographics entry of
said database located
between one of said
matched diagnostic
factor entries and its
corresponding linked
medical condition
includes
demographics of
people who exhibit
said matched
diagnostic factor in
the context of said
linked medical
condition,

demographics of people who exhibit said matched diagnostic factor in the context of said linked

medical condition.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 16.

For example, BMJ’s case study with Sayvant demonstrates demographic-based risk stratification,
for example using the patient’s “age, symptom characteristics, non-specific ECG, and risk factors
(smoking, family history)” to calculate a “modified HEART score” placing a specific patient in a

demographic-linked risk category for a medical condition.

Sayvant context-aware decision support

The complex array of findings - fever, AMS, hypotension, CKD, and supratherapeutic INR -
is immediately processed by Sayvant’s clinical intelligence platform, powered by BMJ
clinical intelligence.

1.Prioritized diagnostic prompts: The system instantly filters noise and prompts for the
most critical immediate actions, aligning with best practice protocols for AMS and
fever:
o Infection source: Prompt for immediate Urine and Blood Cultures (Suspected
Sepsis).
o Metabolic/Glucose: Immediate bedside Glucose check (critical for AMS).
o Toxicity/Anticoagulation: Flag the supratherapeutic INR (Risk of intracranial
hemorrhage) and recommend immediate assessment for reversal based on the
patient's AMS severity and fall risk.

2 Drug/Disease interaction synthesis: Sayvant cross-references the patient's CKD
status with the anticipated sepsis workup. it warns against antibiotics that are
contraindicated in severe renal impairment, offering a list of preferred initial antibiotic
regimens that are safe.

(BMJ Case Study at 4.)
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B clindeal mtelligence and Sapvant real-tinse analysis

A clinical documentalion B capbored, Sapvant's chnical melpencs anging mlanets tha
dals in real Tire Sganal the BAL chinical nilsligence keowhesdge Jraah's compreherdive
evidence base for cardiac and pulmonary dissase
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estabished cinacal soones, Based on e patient's age, symplom characterislics, non-
apecific ECQ, and risk Taciors (Smoking, Bamily nistory), Seveant suggests a modified
HEEART soore ihad places ihe patient in the “moderabe risk® cMBgory.

2 Protocod reinforcenent: Sayvand prompds the attending pivsician with the necessarny
next stegss for a moderabe-sisk patierrl

o Onaee sevial Teoponan eveds (3l O 300 3 hours)

o Dbtain a Ches! Xray (CXR) 1o rule out ofher emergent causes (eg
pRsumalhorax).

3 Ditferential consideration: While ruling out Acute Coronary Syndroema (ACS] is
paeamount, Sepvant simuitanecusly Mags Pulmonary Embolism (PE) &5 a criical
A miss” sRemative, Given [he nosrapecife ECG and the patient’s smoking hislory,
it prompls the physacian to consider a D-dimes or CTA Chest i the infial Trogonin =
ngalive, SnAUrng (he phivsician doasn fodus Solely 65 the hearl

‘Dutcoma: Sayeant's clinical intadigence platterm ensured that no orlical diagnostic steps
caltulaling & plesenting ritk Sratification, the platforn expedited the cinecal decition
1o agmd he padiend Tor obserdation and turiher evakiation, subsEantially regucing
disgnostic fims.

(BMJ Case Study at 8.)
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e Refine the cohort

Dr Smith identifies the cohort of patients she is interested in

Age range: 65+ years old . v Demographic features: Ethnicity: Asian, Sex: Male v

Social features: Current cigarette smoker, Core 5: v Clinical features

Global Initiative for Chronic Obstructive Lung Disease O Select Al

(GOLD). Global strategy for the diagnosis, management, and [ Select None
prevention of chronic obstructive pulmonary disease: 2023 CAT score >10
report [https://goldcopd.org/2023-gold-report-2/]

1ndlcate_d sngh;n Range:
population YHp, operator >=

burden
CAT>10 Value 10

standardized
symptoms
score

Range:
operator <
Value 10

symptom
burden
CAT<10

(BMJ Presentation at 38.) The above figure shows patients are selected based on demographics

and testing results.
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o Prigririse patients

The knowledge graph drives the identification of those patient records that mention COPD and/or
spirometry by matching to Quality Metric concepts and logic

12 patients Matching Quality Metric terms -

have COPD or Spirometry listed in their recond Ciinical description

COPD
out of 75 total patients Spirometry

The logic is used to highlight the patients that have COPD but not spirometry

Patient ID Age Sex COPD? Spirometry? :‘:;‘E::"M‘;ric?
Liam Smith aa M ¥ N 9 o
Mason Anderson 23 M Y N e NO
Scarlett Garcia 42 F Y N ° NO
Aiden Jones 55 M Y Y @ vEs

(BMJ Presentation at 40.) The above figure shows that BMJ “prioririse [sic] patients” and “the
knowledge graph drives the identification of those patient records that mention COPD and/or
spirometry by matching to Quality Metric concepts and logic.” This indicates that patient data is
matched to various nodes and entries in BMJ’s knowledge graph such that BMJ can “prioritize
patients” and perform “identification of those patient records.”
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Sustainable patient centred cycle

Q

Evidence

base New diagnosis, risk
or disease
stratification

Phenstype including:
Existing conditions:

b monitoring,

Tre: treatment, or [festyle
Inwestigation Results interventions

Patient Pathways
Order Sets

Order Catalogues
Geno Drug Databases
Terminology
Value Seta
Expression logic
ML Models

Directly drives

Patient data Patient

Decision support and
analytics

(BMJ Presentation at 45.) In a “sustainable patient centred cycle” a knowledge graph leads to
“new diagnosis” and also “directly drives” “decision support and analytics.” These are examples
of “a result indicating a likelihood that said patient has said medical condition” as recited in the
claim.

Additionally the Knowledge Graph Architecture diagram in the BMJ Presentation shows a “Patient
population definition” node, consistent with demographics, that is located between the diagnostic
factor nodes (e.g., “Investigation,” “Treatment,” and “Patient Instruction”) the “Condition” node.
(BMJ Presentation at 30.)
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Knowledge Graph Architecture
& -~ i-|| dmg
f / HPSUH . Invesalmtlon
.-’-"-‘J. ' /* #
l
\\\|KD Treatmem Goal
lCDI ndition Patient ‘\
population
definition \
Patlent instruction
(BMJ Presentation at 30.)
22b said method further BMIJ Clinical Intelligence traverses said link from said one matched diagnostic factor entry to its

comprising: only
traversing said link
from said one
matched diagnostic
factor entry to its
linked medical
condition when
information of said
patient from said
EHR matches said
demographics in said
demographics entry.

linked medical condition when information of said patient from said EHR matches said

demographics in said demographics entry.

The example given in the BMJ Presentation shows the traversal of the knowledge graph occurring
when there is a match on the demographic factors input for the patient with certain diagnostic
factor entries. In the example, the patient cohort is defined by “Age range: 65+ years old” and
“Demographic features: Ethnicity: Asian, Sex: Male,” and only the patients meeting those criteria
are carried forward into the graph driven analysis. (BMJ Presentation at 37.)
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indicated Higher
i symptom

burden

CAT>10

standardized
symptoms

score
Lower
symptom
burden
CAT<10

Range:
operator >=
Value 10

Range:
operator <
Value 10

(BMJ Presentation at 37.)

Additionally, BMJ’s Clinical Intelligence website states that “[d]Jomain and condition specific
filters can be applied” to the Clinical Intelligence output. Filtering the output by condition will
cause the system to only traverse the links in the knowledge graph that are applicable for that
condition. Supporting Prior Authorization, available at https://clinicalintelligence.bmj.com/prior-
authorization/ (last visited September 2, 2026) ("BMJ Website: Supporting Prior Authorization").

(BMJ Website: Supporting Prior Authorization.)

BMJ’s case study with Sayvant demonstrates demographic-based risk stratification, for example
using the patient’s “age, symptom characteristics, non-specific ECG, and risk factors (smoking,
family history)” to calculate a “modified HEART score” placing a specific patient in a
demographic-linked risk category for a medical condition.

BMJ clinical intelligence takes away the burden and cost of creating and
maintaining guideline-based recc dations from payors and healthcare
platforms by enabling significant efficiencies.

Furthermore, because of its structured format, it facilitates the creation and
maintenance of executable content at scale. Domain and condition specific filters can
be applied for prior authorization determinations and value-based care. This, in turn,
can lead to significant efficiencies and cost savings, as well as ensuring clinical
guidelines and prior authorization determinations are aligned.
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Sayvant context-aware decision support

The complex array of findings - fever, AMS, hypotension, CKD, and supratherapeutic INR -
is immediately processed by Sayvant’s clinical intelligence platform, powered by BMJ
clinical intelligence.

1. Prioritized diagnostic prompts: The system instantly filters noise and prompts for the
mast critical immediate actions, aligning with best practice protocols for AMS and
fever:

o [nfection source: Prompt for immediate Urine and Blood Cultures (Suspected
Sepsis).

o Metabolic/Glucose: Immediate bedside Glucose check (critical for AMS).

o Toxicity/Anticoagulation: Flag the supratherapeutic INR (Risk of intracranial
hemorrhage) and recommend immediate assessment for reversal based on the
patient’s AMS severity and fall risk.

2 Drug/Disease interaction synthesis: Sayvant cross-references the patient's CKD
status with the anticipated sepsis workup. It warns against antibiotics that are
contraindicated in severe renal impairment, offering a list of prefemed initial antibiotic
regimens that are safe.

(BMJ Case Study at 4.)
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B8] chindead mtedligence and Sayvant real-inse analysis

As clinecal documentalion B capbored, Sapvant's chnical misigence engine nlenrets the
dals in real Tire Sganal the BAL chinical nilsligence keowhesdge Jraah's compreherdive
rridénce base for cardiac and pulmonary disease

1 Risk siradification: The sysbermn immssdately cabiulates the palient's sk useg
estabished cinacal so0mes, Based on M patient's age, symplom characherislics, non-
specific ECG, and risk Tactors (smoking, tamily history], Seyvant suggests a medified
HEART soore s plated ihe patient in the ‘moderabs risk” cMBgory.

I Protocol reinforcement: Sayvant promps the athending physician with the necessany
next stegss for a moderabe-sisk patierrl

o Der pevial Teoponin leveds (al 0 309 3 hours)

o Dbtain a Ches! Xray (CXR) 1o rule out ofher emergent causes (eg
poeumsihoiar)

3 Differeniial consideration: Whils ruling out Acute Coronary Syndroma (AC5] &5
paramount, Sayvan simisltanecdsly Nags Pulmonary Embolism (PE) &3 a crifical
A miss” sRemative, Given [he nosrapecife ECG and the patient’s smoking hislory,
it prompls the physacian to consider a D-dimes or CTA Chest i the infial Trogonin =
Mgl ive, enauring the physician doesnt fotus sokely o the hean

Dutcome; Sayvant’s clinical intelligenco platiorm snsured that ro oritical diagnostic steps
‘were Qmithed i the high-pressune emergancy department enviconmen]. By rapicly
caltulating & presenling risk sIratiicalion, the plaliorm eapaafled he clinecal decition
1 3 he paliend Tor obseration and further evaluation, substartially reducing
disgnostic lims

(BMJ Case Study at 8.)

’674 Patent Claim

Accused Product

23

23. A method as
recited in claim 16
wherein said
displaying is for the

Said displaying in BMJ Clinical Intelligence is for the purpose of patient diagnosis, for an
administrative medical purpose, or for a medical preauthorization.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 16.
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purpose of patient

diagnosis, for an BMI lists use cases for its knowledge graph in the Presentation. The list of use cases includes
administrative helping with “diagnostic error and diagnostic delay,” “intelligent chart summarization”, and
medical purpose, or | “supporting healthcare professionals in prior auth[orization].” (BMJ Presentation at 21.) Helping to
for a medical avoid and detect diagnostic errors is an example of displaying information from the BMJ knowledge
preauthorization. graph for the purpose of patient diagnosis. Using the BMJ knowledge graph to summarize patient

charts is an example of displaying the output of the Clinical Intelligence system for administrative
purposes. Displaying the outputs for supporting prior authorization is an example of using the BMJ
Clinical intelligence for the purpose of a medical preauthorization.

BMJ’s White Paper additionally explains that the knowledge graph “can be used to help accelerate
the differential diagnosis reasoning process to augment the clinical reasoning of the physician and so
avoid error or delay,” which is consistent with displaying output to a physician for the purpose of
patient diagnosis. (BMJ White Paper at 8.)

The BMJ website page for “Supporting Prior Authorization” also shows that BMJ Clinical
Intelligence is used for preauthorization purposes.
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Supporting prior authorization

BMJ clinical intelligence takes away the burden and cost of creating and
maintaining guideline-based recommendations from payors and healthcare
platforms by enabling significant efficiencies.

Furthermore, because of its structured format, it facilitates the creation and
maintenance of executable content at scale. Domain and condition specific filters can
be applied for prior authorization determinations and value-based care. This, in turn,
can lead to significant efficiencies and cost savings, as well as ensuring clinical
guidelines and prior authorization determinations are aligned.

(BMJ Website: Supporting Prior Authorization.)

# ’674 Patent Claim Accused Product

24pre | A method of To the extent the preamble is found to be limiting, BJM makes, uses, sells, offers for sale, induces
determining next-best | others to use and/or contributes to others’ using systems, including BMJ Clinical Intelligence, that
actions for a medical | perform a method of determining next-best actions for a medical condition.

condition, said
method comprising: | BMJ’s Presentation states that use cases of BMJ Clinical Intelligence include “directing care” and
“support[ing] next best clinical action.”
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condition of a patient
having a probability
greater than a
threshold of being
present in said
patient, performing
the following
identifying all known
diagnostic factor
entries in a database
that each represent a

# ’674 Patent Claim Accused Product
Use cases - where and when we can help
Where knowledge graphs help When knowledge graphs help
Directing care where it is most needed - patient risk Population health analytics
stratification Pivoting to value based care - optimise care for a
* S[u:pon step utp/ stepi‘dowg sare, care ;S):Z:lsr[lﬂz;locaucn of care resources to most in need
at home, remote monitorin of care
Intelligent chart summarization At the point of care for individuals
e Simplify and streamline condition specific chart ® Evidence derived data to suggest next best actions to
summary for the clinician the clinician
Reduce unwarranted variation in investigation, Supporting healthcare professionals in prior auth
treatment, and monitoring e Stratify populations into positives, greys and
e Support next best clinical action to improve outcomes BaERE fRoigicaticag.
e Reduce low value tests and procedures
Al deployment
i Evidence derived data for training, testing and
Diagnostic error and diagnostic delay monitoring Al models
Heuristically supervised learning
BM) Clinical Intelligence
(BMJ Presentation at 21.)
BMJ’s website also indicates that the BMJ system determines “next best action at the point of
care.” The point of care page is headed “Next best action at the point of care,” and states that
Clinical Intelligence provides “the evidence-based ‘next best action’” and thereby “reduces
unwarranted clinical variation.” Next Best Action at the Point of Care, available at
https://clinicalintelligence.bmj.com/point-of-care/ (last visited September 2, 2026) ("BMJ Website:
Next Best Action at the Point of Care").
24a for each medical On information and belief, for each medical condition of a patient having a probability greater than

a threshold of being present in said patient, BMJ Clinical Intelligence performing the following
identifying all known diagnostic factor entries in a database that each represent a diagnostic factor
known to be present or absent in said patient, each known diagnostic factor entry being linked to a
medical condition entry in said database representing said each medical condition but not including
information specific to said each medical condition.

BMJ states that “BMJ Clinical Intelligence analyses the patient record and shows when concepts
match.” For example the BMJ Presentation at slide 43 shows a column that indicates with a “yes”
or a “no” whether certain diagnostic factors match the patient record. (BMJ Presentation at 43.)
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diagnostic factor
known to be present
or absent in said
patient, each known
diagnostic factor
entry being linked to
a medical condition
entry in said database
representing said
each medical
condition but not
including information
specific to said each
medical condition;

This is consistent with identifying known diagnostic factor entries that represent diagnostic factors
known to be present or absent in a patient.

o Identity gaps in care

EMJ Clinlcal Intelligence then analyses the patlent record and shows when concepls match. It also
highlights areas where a match is expected based on guldelines, but does not appear in the record

Description Date

=
7]
|8
LA =
i ]

00 0000000

(BMJ Presentation at 43.)

For example, BMJ illustrates matching diagnostic factors to “Finding” nodes which are entries in
the graph database. In the example provided in the BMJ Presentation, the clinician first selects
"Clinical area: COPD" as the basis for the query, matching a portion of the query to the Condition
node for COPD. (BMJ Presentation at 35.) The rest of the workflow is built on that match. The

system identifies the patients whose records match COPD, reporting that 12 of 75 patients have
COPD or spirometry listed in their record. (BMJ Presentation at 40.)
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Dr Smith uses the knowledge graph to design her own Quality Metric, employing real-time performance
dashboards to highlight patients in need of intervention.

G Choose a clinical area

Dr Smith chooses an area of clinical interest

Clinical area: COPD

(BMJ Presentation at 35.)

The knowledge graph drives the identification of those patient records that mention COPD and/or
spirometry by matching to Quality Metric concepts and logic

12 patients Matching Quality Metric terms ‘ -
have COPD or Spirometry listed in their record Clinical description
COFD
out of 75 total patients Spirometry

The logic is used to highlight the patients that have COPD but not spirometry

Patient ID Age Sex coPD? Spirometry? gu"‘;'l’i:’:"M'e‘:ﬂ -
Liam Smith 44 M Y N  nNo
Mason Anderson 23 M Y N 9 no
Scarlett Garcia 42 F Y N e NO
Aiden Jones 55 M ¥ ¥ © ves

(BMJ Presentation at 40.)
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BMJ's knowledge graph also supports matching to finding nodes. The graph view shows a
“Finding” node for wheezing matched to the patient factors in the input query and linked to a
Condition node for asthma by a "symptom" edge. (BMJ Presentation at 31.)

Condition

nnnnn

(BMJ Presentation at 31.)

BMJ’s knowledge graph architecture diagram shows the “Investigation” node connected to the
“Condition” node indirectly, through an intervening “Patient population definition” node, thus
keeping the diagnostic factor investigation node separate from specific information about the
medical condition details. (BMJ Presentation at 30.)
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Knowledge Graph Architecture

S Finding

Result Investigation
: «Expected 2
result
Odlfferential / Tr& Goal

componeni@ _ indication

Condition Patient
population
definition

Patient instruction

(BMJ Presentation at 30.)

24b

identifying all
unknown diagnostic
factor entries in said
database that each
represent an
unknown diagnostic
factor not known to
be present or absent
in said patient, each
unknown diagnostic
factor entry being
linked to said
medical condition

entry;

BMIJ Clinical Intelligence identifies all unknown diagnostic factor entries in said database that each
represent an unknown diagnostic factor not known to be present or absent in said patient, each
unknown diagnostic factor entry being linked to said medical condition entry.

BMI has established one or more APIs (CQL, FHIR, SMART) for its knowledge graph that allow a
software application to integrate with the knowledge graph to access the medical condition node
and known and unknown factor nodes to generate a healthcare determination.
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Getting evidence into analysis and decision support

BMJ Clinical Intelligence

Population Health/
Point of Care Applications

Guidelines

Semi structured
recommendations

(BMJ Presentation at 20.)

Use cases - where and when we can help

Where knowledge graphs help

Directing care where it is most needed - patient risk
stratification
e Support step up/ step down care, care
at home, remote monitoring

Intelligent chart summarization
e Simplify and streamline condition specific chart
summary for the clinician

Reduce unwarranted variation in investigation,
treatment, and monitoring

e Support next best clinical action to improve outcomes
e Reduce low value tests and procedures

Diagnostic error and diagnostic delay

(BMJ Presentation at 21.)

BMJ states that Clinical Intelligence “also highlights areas where a match is expected based on
guidelines, but does not appear in the record.” (BMJ Presentation at 43.) A match not appearing in
the patient record is consistent with the matched diagnostic factor not yet being known to be
present or absent for the patient as claimed. As an example, the BMJ Presentation includes a
“Match?” column in which items including varicella-zoster vaccination, device education, and
smoking cessation therapy are flagged “NO,” meaning that the graph expected the concept as a

Tagging, coding,
explicit structure

Computable
recommendations:
Knowledge Graph

SNOMEDCT

When knowledge graphs help

Population health analytics
e Pivoting to value based care - optimise care for a
population
i~ Support allocation of care resources to most in need
of care

At the point of care for individuals
*® Evidence derived data to suggest next best actions to
the clinician

Supporting healthcare professionals in prior auth
e Stratify populations into positives, greys and
negatives for clinical review.

Al deployment
Evidence derived data for training, testing and
monitoring Al models
Heuristically supervised learning

BM) Clinical Intelligence
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possibility but that the concept could not be confirmed by the current patient record. (BMJ

Presentation at 43.)

o Identify gaps in care

BMJ Clinical Intelligence then analyses the patient record and shows when concepts match. It also
highlights areas where a match is expected based on guidelines, but does not appear in the record

Section: Treatment

Description

Date

Match?

Pulmonary rehabilitation
Adm of influenza vaccine
Adm of SARS-CoV-2 vaccine

SABA (Salbutamol)

Adm of Varicella-zoster vaccine

Device aducation

LABAS LAMA (Umeclidinium /

vilanterol inhaled)
Smoking cessation therapy

Streptococcus vaccination

(BMJ Presentation at 43.)

BMJ’s White Paper explains that when the patient state is matched against the knowledge graph, “it
can tell us for example that we expected to know a certain fact about the patient but we do not see
it.” (BMJ White Paper at 9.) The output showing that an expected fact about the patient is not seen
is consisted with outputting an unknown diagnostic factor that is not yet known to be present or

Wed Jul 28 2021
Wed Jul 21 2021
Wed May 26 2021

Wed Feb 17 2021

absent in the patient, as claimed.

e no

Qo
e rno

129

BMJ Publishing Group Ex. 1017
BMJ Publishing Group v. Evidium



Case 4:26-cv-05050-AMO  Document 30-15 Filed 09/03/26 Page 131 of 150

’674 Patent Claim

Accused Product

Knowledge graphs also give us the ability to project the entire patient data set against the graph
and to get a better picture of the patient —a more comprehensive picture than what might
emerge from using forward and backward chaining through rule bases. When we see the whole
patient state reflected against the graph, it can tell us for example that we expected to know a
certain fact about the patient but we do not see it or we do not see that a relevant procedure

or investigation has been considered — as it is not seen in the data. This is a patient-centered,
data-driven approach — projecting the data against the knowledge graph and getting a snapshot
of the patient’s current state, and telling the end user who may or may not be familiar with that
patient what are reasonable expectations for their care delivery or care journey.

(BMJ White Paper at 9.)

BMJ’s case study with Sayvant shows the system recommending “further blood tests and a specific
imaging protocol” (e.g., “[s]erum lactate” and “CT [a]ngiography”) to test for diagnostic factors not
yet known to be present or absent in the patient, each of which is linked to the flagged medical
condition (e.g., Acute Mesenteric Ischemia) in BMJ’s knowledge graph.
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The BMJ clinical intelligence knowledge graph insight generation

The BMJJ clinical intelligence knowledge graph, containing millions of interconnected data
points on diseases, symptoms, treatments, drug interactions, and genetic markers,
processed the input.

The resource provided the following initial insights:

+ Differential diagnosis generation: Based on the high-risk combination of atrial
fibrillation and the specific clinical presentation of "pain out of proportion to physical
exam" (severe subjective pain with a soft abdomen), the system prioritized a critical,
time-sensitive diagnosis. While common causes like Gastritis or Diverticulitis were
considered, the system flagged Acute Mesenteric Ischemia as a "must-not-miss”
differential that required immediate exclusion.

+ Drug-disease interaction analysis: Sayvant cross-referenced the patient's current
medications (Metoprolol) against the clinical presentation. It flagged that the beta-
blocker (Metoprolol) could potentially mask the expected tachycardic response to
severe pain or sepsis, falsely reassuring the clinician about the patient's
hemodynamic stability.

* Recommended diagnostic path: The system prioritized a targeted vascular
investigation rather than a standard abdominal workup. It recommended further
blood tests and a specific imaging protocol to rule out vascular occlusion:

o Serum lactate (to assess for tissue ischemia)

o Imaging: CT Angiography (CTA) of the Abdomen/Pelvis (specifically requesting
arterial phase to evaluate the superior mesenteric artery).

Outcome and treatment

Following the Sayvant and BMJ clinical intelligence insights, the treating physician
ordered the specific CTA protocol rather than a standard CT abdomen.

Key diagnostic findings:
* Serum lactate: Elevated (3.2 mmol/L), indicating tissue hypoperfusion.
* CT angiography: Revealed an acute embolic occlusion of the proximal Superior

Mesenteric Artery (SMA), a finding strongly correlating with the system's flagged
association between Atrial Fibrillation and sudden abdominal pain.
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(BMJ Case Study at 6.)

The Presentation also states that the BMJ Clinical Intelligence “highlights areas where a match is
expected based on guidelines, but does not appear in the record,” which indicates that the BMJ
system identifies factor entries linked to a medical condition but not in the current patient record.
(BMJ Presentation at 43.)

BMJ Clinical Intelligence then analyses the patient record and shows when concepts match. It also
highlights areas where a match is expected based on guidelines, but does not appear in the record

(BMJ Presentation at 43.)

24c¢

identifying a rank of
each unknown
diagnostic factor
entry that indicates
likelihood that said
corresponding
unknown diagnostic
factor indicates said
medical condition,
said rank being
stored in a database
entry link between
said unknown
diagnostic factor
entry and said
medical condition
entry; and

On information and belief, BMJ Clinical Intelligence identifies a rank of each unknown diagnostic
factor entry that indicates likelihood that said corresponding unknown diagnostic factor indicates
said medical condition, said rank being stored in a database entry link between said unknown
diagnostic factor entry and said medical condition entry.

For example, BMJ’s Whitepaper explains that its knowledge graph enables users to “look across
the graph for relationships between diseases and other diseases, between diseases and findings,”
and that BMJ's editorial and informatics teams translate “evidence-based” clinical content, which is
inherently graded by likelihood/strength of association, into the graph.

Knowledge graphs allow us to reason in different ways as compared to simple rule-based
approaches. A knowledge graph allows us to use semantic reasoning and look across the
graph for relationships between diseases and other diseases, between diseases and findings,
between findings and other findings, between findings and drugs, and even between drugs
and diseases.

(BMJ White Paper at 9.)

In addition, BMJ’s Knowledge Graph Architecture page indicates ranked or weighted categories of
relationships because, for example, BMJ distinguishes “Strong” risk factors from “Other” risk
factors and “1st to consider” investigations from “Other to consider” investigations. These
categories reflect a received weighting of a likelihood that a given clinical concept (diagnostic
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factor) is indicative of the associated medical condition and these weighted categories are retrieved
by traversing the links between the diagnostic factor nodes and the condition nodes. The page
shows the intermediate ranking/strength categories (e.g., “Strong”/“Other” risk factors, “Ist to
consider”/“Other to consider” investigations) positioned between medical condition nodes and
diagnostic factor nodes.

(BMJ Website: Knowledge Graph Architecture.)

BMJ’s case study with Sayvant illustrates ranked recommendations for unconfirmed diagnostic
factors, for example prioritizing “serial Troponin levels” as the primary test while flagging a “D-
dimer or CTA Chest” as a secondary, lower-priority unknown factor to investigate if the primary
test is negative — reflecting a likelihood ranking associated with each unknown factor relative to
the medical condition.
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Ag clinecal documentalion B capbred, Sapvant's chnical misibgence engine inlanpiets the
dals in real Tirre sgsnal the BM chnical nilsligencs inowledge Jraph's compreherdive
rridénce base for cardiac and pulmonary disease

1. Risk sirstifscation: The sysbem immadaiely caltulates the patients sk using
estabished chinacal soomes. Based on Bw patient’s age, sympbom characteristics, non-
apecilic ECO, and risk Mectors (smoking, tamily history], Seyvant suggests & modified
HEEART soore (sl plades (e patien] in the “‘moderabe risk” cBgory.

1 Protocod reinforcement: Sayvant prompis the attending physician with the necessarny
nexl stegs for a moderabe-risk patier

o Cder pevtal Troponin levels (al O 30 3 hours)

o Dbtain o Chas! Xray (CXR) 1o rule out ofher emergent causes (eg
pRBUmSINGeEE)

3 Diffevential consideration: While ruling out Acute Coronary Syndrome (ACS) is
paramoul, Sapvant simipltanecasly ags Pulmonary Embolism (FE) &5 a citical
At miss” ahemadive, Given P nosrapscifc ECG and e patient's smaoking hislory,
it prompls the physician to consider a D-dimes o CTA Chest i the initial Trogonin =
mgalive, enauring he phvsician doasnT focus sodely o the hea

Outcome; Sayvanit's clinical intaligenca plathorm snsured that no orifical diagnostic steps
‘were omithed in tha high-pressune emengancy depariment enviconmen]. By rapécty
ealtulating &l presenling ik Sralificalion, the plaliomn eapeaied e cindcal decition
1 3 e patiend Tor obserdation and further evaluation, sutstatially redacing
disgnaathc Tirs

(BMJ Case Study at 8.)

24d

displaying on a
computing device
said unknown
diagnostic factors
corresponding to said
unknown diagnostic

On information and belief, BMJ Clinical Intelligence displays on a computing device said unknown
diagnostic factors corresponding to said unknown diagnostic factor entries in association with said
each medical condition in order of said rank of said each unknown diagnostic factor.

BMJ’s case study with Sayvant shows the system outputting (i.e., displaying) ranked, prioritized
next diagnostic steps (e.g., ordering troponin testing before recommending a D-dimer or CTA
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factor entries in
association with said
each medical
condition in order of
said rank of said each
unknown diagnostic
factor.

Chest) associated with the relevant medical condition, consistent with outputting unknown
diagnostic factors in order of rank to produce a healthcare determination (i.e., the next-best action).

B8] chindeal melligence and Savant real-ine analysic

Ag clinecal documentalion B capbred, Sapvant's chnical misibgence engine inlanpiets the
A0S in real lirese SGsingl the BAL) chinkcal misfigence inowledge graah’s comprehendive
ewidence base for cardiac and pulmonary disease

1 Risk siratification: The sysbem immsschately cakiutates the palient's ek usng
estabished cinacal soones, Based on e patient’s age, symplom chaacherislics, non-
apecific ECG, and risk TaCions (smoeking, family istory], Seyvant sugiests a modified
HEANT soone i plated ihe patian] in the ‘modersbe risk” cslegory.

I Protocod relnforcemient: Sayvan] proempls the attending pivpsician with the necessary
mext stegs for a moderabe-risk patierrl

o Onder perial Troponin evels [l O 30d 3 hours)

o Obtain a Ches! Xray (CXE) 1o rule out ofher emergent causes (eg
pheumslhosas).

3 Diffevential consideration: While ruling out Acute Coronary Syndroms (ACS] s
paramoul, Sapvant simipltanecasly ags Pulmonary Embolism (FE) &5 a citical
Sl miss” aRemative, Given e nof-ipecific ECT and Dhe palien’s smoking hslor,
it prompls the physician to consider a D-dimes o CTA Chest i the initial Trogonin =
mgalive, enauring he phvsician doasnT focus sodely o the hea

Dutcoma: Saysant's clinical intedigenca plathem snsured That no oritical disgnostic steps
‘wiele ommithed & tha high-pressune emsengency departrment enviconment. By rapicly
caltiulaling & presenting itk Siratification, the plattorn expedited the clindcal decision
12 agmi e patend for obseration and turiher evakiation, fubsiantially regucing
disgnostic timss

(BMJ Case Study at 8.)
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25. A method as
recited in claim 24
further comprising:
identifying said
unknown diagnostic
factor entries by
traversing down
through said database
from said each
medical condition
entry and disregarding
said known diagnostic
factor entries.

BMJ Clinical Intelligence identifies said unknown diagnostic factor entries by traversing down
through said database from said each medical condition entry and disregarding said known
diagnostic factor entries.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 24.

For example, BMJ’s case study with Sayvant shows the system traversing from a flagged medical
condition (e.g., Acute Mesenteric Ischemia) down to diagnostic factors not yet confirmed for that
patient (e.g., serum lactate level, CTA findings), while excluding diagnostic factors already known
to be present or absent (e.g., the patient’s already-known atrial fibrillation and abdominal exam
findings).
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The BMJ clinical intelligence knowledge graph insight generation

The BMJ clinical intelligence knowledge graph, containing millions of interconnected datz
points on diseases, symptoms, treatments, drug interactions, and genetic markers,
processed the input.

The resource provided the following initial insights:

= Differential diagnosis generation: Based on the high-risk combination of atrial
fibrillation and the specific clinical presentation of "pain out of proportion to physical
exam" (severe subjective pain with a soft abdomen), the system prioritized a critical,
time-sensitive diagnosis. While common causes like Gastritis or Diverticulitis were
considered, the system flagged Acute Mesenteric Ischemia as a "must-not-miss”
differential that required immediate exclusion.

« Drug-disease interaction analysis: Sayvant cross-referenced the patient's current
medications (Metoprolol) against the clinical presentation. It flagged that the beta-
blacker (Metoprolol) could potentially mask the expected tachycardic response to
severe pain or sepsis, falsely reassuring the clinician about the patient's
hemodynamic stability.

* Recommended diagnostic path: The system prioritized a targeted vascular
investigation rather than a standard abdominal workup. It recommended further
blood tests and a specific imaging protocol to rule out vascular occlusion:

= Serum lactate (to assess for tissue ischemia)

o Imaging: CT Angiography (CTA) of the Abdomen/Pelvis (specifically requesting
arterial phase to evaluate the superior mesenteric artery).

Outcome and treatment

Following the Sayvant and BMJ clinical intelligence insights, the treating physician
ordered the specific CTA protocol rather than a standard CT abdomen.

Key diagnostic findings:
« Serum lactate: Elevated (3.2 mmol/L), indicating tissue hypoperfusion.
« CT angiography: Revealed an acute embolic occlusion of the proximal Superior

Mesenteric Artery (SMA), a finding strongly correlating with the system’s flagged
association between Atrial Fibrillation and sudden abdominal pain.

(BMJ Case Study at 6.)
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26

26. A method as
recited in claim 24
wherein said rank of
said each unknown
diagnostic factor entry
is located within a
factor group entry
located between said
medical condition
entry and said each
unknown diagnostic
factor entry.

On information and belief, said rank of said each unknown diagnostic factor entry in BMJ Clinical
Intelligence is located within a factor group entry located between said medical condition entry
and said each unknown diagnostic factor entry.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 24.

The BMJ Presentation shows that the knowledge graph architecture includes groupings of nodes
related to diagnostic factors, consistent with a factor group entry. For example, the “diagnostic
factor” entry in the below architecture diagram is linked to “key” and “other” entries which
indicate ranking of the diagnostic factor because “key” diagnostic factors may be ranked as more
related to the condition than “other” diagnostic factors.

Knowledge Graph Architecture

7555 -
4
revention action

<]

11705 Key
Other

9339

905

Disease

(BMJ Presentation at 32.)

For example, BMJ’s Whitepaper explains that its knowledge graph enables users to “look across
the graph for relationships between diseases and other diseases, between diseases and findings,”
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and that BMJ's editorial and informatics teams translate “evidence-based” clinical content, which
is inherently graded by likelihood/strength of association, into the graph.

Knowledge graphs allow us to reason in different ways as compared to simple rule-based
approaches. A knowledge graph allows us to use semantic reasoning and look across the
graph for relationships between diseases and other diseases, between diseases and findings,
between findings and other findings, between findings and drugs, and even between drugs
and diseases.

(BMJ White Paper at 9.)

In addition, BMJ’s Knowledge Graph Architecture page further indicates ranked or weighted
categories of relationships because, for example, BMJ distinguishes “Strong” risk factors from
“Other” risk factors and “Ist to consider” investigations from “Other to consider” investigations —
categories that reflect a received rank indicating the likelihood that a given clinical concept (risk
factor or investigation) is indicative of the associated medical condition.
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— mm
5 ] . —
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(BMJ Website: Knowledge Graph Architecture.)
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BMJ stores the rank of each unknown factor node located between the medical condition node and
the unknown factor node.

D) chindcal mielligence and Sayvant real-inse analysis
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apecific ECO, and risk TaCions (smoking, tamily nistory], Seyvant suggests o medified
HEEART soore ihad places ihe patient in the “moderabe risk® cMBgory.

2 Protocod relnforcement: Sayvand prompts the attending pivpsician with the necessary
next stegss for a moderabe-sisk patierrl

o Qrger serial Troponan leveds (3l 0 3nd 3 hours)

o Ditain a Chest Xray (CXF) 1o rule out ofther emengent causes (eg
pReUmsl o).

3 Ditferential consideration: While ruling out Acute Coronary Syndroema (ACS] is
paramount, Sayvan simisltanecdsly Nags Pulmonary Embolism (PE) &3 a crifical
Al miks” aRemative, Given e nof-ipecifie ECG and Dhe palienl's smoking hslors,
it prompls the physacian to consider a D-dimes or CTA Chest i the infial Trogonin =
ngalive, SnAUrng (he phivsician doasn fodus Solely 65 the hearl

Dutcoma: Saywant’s clinical intaligence platfem snsured that no oritical disgnostic steps
wiEle O ithed n Thie high-prassurne emsqgency department enviconmen]. By rapichy
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(BMJ Case Study at 8.)
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27. A method as
recited in claim 24
further comprising:
for each known
diagnostic factor,
traversing upward in a
medical ontology link
found in said
identified known
diagnostic factor entry
in order to infer other
known diagnostic
factors present in said
patient.

For each known diagnostic factor, BMJ Clinical Intelligence traverses upward in a medical
ontology link found in said identified known diagnostic factor entry in order to infer other known
diagnostic factors present in said patient.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 24.

BMJ’s knowledge graph incorporates SNOMED CT ontology links that allow upward traversal
from a known finding to infer related diagnostic factors present in the patient.
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28. A method as Each said known and unknown diagnostic factor entry in BMJ Clinical Intelligence includes at
recited in claim 24 least one synonym of said known and unknown diagnostic factor.

wherein each said
known and unknown | As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 24.
diagnostic factor entry
includes at least one BMJ Clinical Intelligence knowledge graph uses inferential or “semantic reasoning” to identify

synonym of said related clinical findings. BMJ explains that “[k]nowledge graphs allow us to reason in different
known and unknown | ways as compared to simple rule-based approaches” and that its knowledge graph uses “semantic
diagnostic factor. reasoning” to examine relationships “between diseases and findings” and “between findings and

other findings.” BMJ’s identification of reasoning from one finding to another finding is
consistent with using inferential reasoning to identify a diagnostic factor and returning that
diagnostic factor as the result, because BMJ represents diagnostic factors as Finding nodes in its
knowledge graph.

Knowledge graphs allow us to reason in different ways as compared to simple rule-based

approaches. A knowledge graph allows us to use semantic reasoning and look across the graph
for relationships between diseases and other diseases, between diseases and findings, between
findings and other findings, between findings and drugs, and even between drugs and diseases.

(BMJ White Paper at 9.)

BMIJ further explains that the knowledge graph encodes relationships between conditions and
findings and enables the clinical intelligence system to “look at a disease and find all of its
neighbors and comorbidities” and determine how those connected concepts relate to the patient’s
overall state. The graph can also identify a fact, procedure, or investigation that the system expects
to find but that is absent from the patient data. These descriptions indicate traversal through
connected clinical concepts to infer additional medically relevant information.
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Today knowledge representation at scale is best done as a knowledge graph. This is true of

other industries, not just healthcare. Knowledge graphs are supporting drug discovery in the
pharmaceutical industry, fraud detection in the banking industry, and even space exploration at
NASA. In this case, our knowledge graph is a set of diseases and findings that are all interrelated
to each other to give a complete picture of a domain of practice. Knowledge graphs allow us

to do decision support in novel ways. They allow us not only to do individual condition-specific
decision support for a particular disease, they also allow us to look at a disease and find all of its
neighbors and comorbidities to which the disease might be connected, and to find out how all of
those relate to the patient’s overall state.

(BMJ White Paper at 8.)

’674 Patent Claim

Accused Product

29

29. A method as
recited in claim 24
wherein each said
known and unknown
diagnostic factor
entry includes a
temporality attribute,
a negation attribute or
an experiencer
attribute.

Each said known and unknown diagnostic factor entry in BMJ Clinical Intelligence includes a
temporality attribute, a negation attribute or an experiencer attribute.

As discussed above, BMJ Clinical Intelligence comprises a computer system as recited in claim 24.

The clinical metrics BMJ includes in the knowledge graph include time qualifiers. For example,
BMJ’s metric list, which it states is “[p]ulled from a knowledge graph query,” includes “Spirometry
performed < 6 months ago” and “Flu vaccination <12 months.” (BMJ Presentation at 39.) These
time qualifiers are examples of temporality attributes, as claimed.
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e Choose relevant clinical metrics

Select Al

Select None

B Spirometry performed < 6 months ago N
T Alpha 1 antirypsin level Pulled from a knowledge
Short-acting bronchodilator (SABA) and long-acting antimuscarinic (LAMA) graph query
Pulmonary rehabilitation >
Inhaled technique training
Smoking cessation training

TJFlu vaccination <12 months S

Recommended interventions e

(BMJ Presentation at 39.)

BMJ also stores negation attributes for diagnostic factor entries. For example, the presentation
shows an example in which BMJ reports whether COPD and spirometry are present in a patient
record, using yes and no values. (BMJ Presentation at 43.) “No” values stored in the diagnostic
factor entries demonstrate negation attributes.
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o Identify gaps in care
BMJ Clinical Intelligence then analyses the patient record and shows when concepts match. It also
highlights areas where a match is expected based on guidelines, but does not appear in the record
Section: Treatment
Dascription Date Match?
Pulmegnary rehabilitation d Jul 28 2021 @ YES
Adm of influenza vacoine Wed Jul 21 201 @ YES
Adm of SARS-Co\V-2 vaccine Wed May 26 2021 @- YES
SABA (Salbutamol) Wed Fab 17 2021 @ YES
Adm of Varicella-zoster vaccine 0 NO
Device aducation a MO
LABAS LAMA (Umeclidinium / e NO
vilanterol inhaled)
Smoking cessalion therapy e i [a]
S'.r!’_:!’;'.l'::.')l,'(tl.ﬁ vaccinalion a MO
(BMJ Presentation at 43.)
# ’674 Patent Claim Accused Product
30 30. A method as On information and belief, traversing said database from one of said unknown diagnostic factor

recited in claim 24
wherein traversing
said database from
one of said unknown
diagnostic factor
entries to a first one
of said medical
conditions produces a

entries to a first one of said medical conditions in BMJ Clinical Intelligence produces a first rank
for said one of said unknown diagnostic factor entries in the context of said first medical condition
which is different from a second rank produced by traversing from said one of said unknown
diagnostic factor entries to a second one of said medical conditions.

As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 24.
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first rank for said one | For example, BMJ’s Whitepaper explains that its knowledge graph enables users to “look across
of said unknown the graph for relationships between diseases and other diseases, between diseases and findings,”
diagnostic factor and that BMJ's editorial and informatics teams translate “evidence-based” clinical content, which
entries in the context | is inherently graded by likelihood/strength of association, into the graph.

of said first medical
condition which is Knowledge graphs allow us to reason in different ways as compared to simple rule-based
different from a approaches. A knon_/ledge graph a_IIows us to use semantic reasoning an_d look across thg
graph for relationships between diseases and other diseases, between diseases and findings,
second rank prOduCGd between findings and other findings, between findings and drugs, and even between drugs

by traversing from and diseases.

saidone of said | (BMJ White Paper at 9.)

unknown diagnostic

factor entries to a In addition, BMJ’s Knowledge Graph Architecture page further indicates ranked or weighted
secqnd one Of_ §a1d categories of relationships because, for example, BMJ distinguishes “Strong” risk factors from
medical conditions. “Other” risk factors and “Ist to consider” investigations from “Other to consider” investigations —

categories that reflect a received rank indicating the likelihood that a given clinical concept (risk
factor or investigation) is indicative of the associated medical condition.
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(BMJ Website: Knowledge Graph Architecture.)

For example, traversing BMJ’s knowledge graph from an unknown factor node to one medical
condition produces a rank different from traversing from that same unknown factor node to a
second medical condition. BMJ’s case study with Sayvant illustrates this directly: the same patient
finding profile (chest pain, non-specific ECG, smoking history) produces one likelihood/rank
result in the context of Acute Coronary Syndrome (a “moderate risk” HEART score) and a
different rank/priority in the context of the alternative flagged condition, Pulmonary Embolism, for
which the system separately “prompts the physician to consider a D-dimer or CTA Chest.”
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B clindeal mtelligence and Sapvant real-tinse analysis

A clinical documentalion B capbored, Sapvant's chnical melpencs anging mlanets tha
dals in real Tire Sganal the BAL chinical nilsligence keowhesdge Jraah's compreherdive
evidence base for cardiac and pulmonary dissase

1 Risk sirgifecation: The sysbern immsdiately caloulales the palients sk usng
estabished cinacal soones, Based on e patient's age, symplom characterislics, non-
apecific ECQ, and risk Taciors (Smoking, Bamily nistory), Seveant suggests a modified
HEEART soore ihad places ihe patient in the “moderabe risk® cMBgory.

2 Protocod reinforcenent: Sayvand prompds the attending pivsician with the necessarny
next stegss for a moderabe-sisk patierrl

o Onaee sevial Teoponan eveds (3l O 300 3 hours)

o Dbtain a Ches! Xray (CXR) 1o rule out ofher emergent causes (eg
pRsumalhorax).

3 Ditferential consideration: While ruling out Acute Coronary Syndroema (ACS] is
paeamount, Sepvant simuitanecusly Mags Pulmonary Embolism (PE) &5 a criical
A miss” sRemative, Given [he nosrapecife ECG and the patient’s smoking hislory,
it prompls the physacian to consider a D-dimes or CTA Chest i the infial Trogonin =
ngalive, SnAUrng (he phivsician doasn fodus Solely 65 the hearl

‘Dutcoma: Sayeant's clinical intadigence platterm ensured that no orlical diagnostic steps
caltulaling & plesenting ritk Sratification, the platforn expedited the cinecal decition
1o agmd he padiend Tor obserdation and turiher evakiation, subsEantially regucing
disgnostic fims.

(BMJ Case Study at 8.)
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