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EXHIBIT Q - Claim Chart for U.S. Patent No. 12,518,883 
 

# ’883 Patent Claim Accused Product 
1pre 1. A method of 

providing reasoning 
capability to integrated 
medical evidence from 
medical evidence 
sources, said method 
comprising: 

To the extent the preamble is found to be limiting, BMJ 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 providing reasoning capability to integrated medical evidence from medical 
evidence sources.  
 
BMJ uses “rigorous editorial methodology to ensure continuously updated, top quality, evidence-
based content” to create BMJ Clinical Intelligence (“CI”).  (2024 - BMJ Clinical Intelligence 
Presentation 7.4.24 (“BMJ Presentation”) at 17.)  On the cover page of the Clinical Intelligence 
Presentation, BMJ marketed Clinical Intelligence as a tool “delivering computable evidence at 
scale.”  (BMJ Presentation at 1.)  This indicates the BMJ has “continuously updated” its “evidence-
based content” to generate “integrated medical evidence.” 
 

 
(BMJ Presentation at 17.) 
 

 
(BMJ Presentation at 1.) 
 
In its White Paper, BMJ also touted that it is “well-positioned to lead in this work [of knowledge 
graph]” because “BMJ has published in the field of medicine and healthcare since 1840.”  (2024 - 
BMJ Why BMJ Knowledge Graph paper - BMJ_CI_White-Paper_WEB-1 (“BMJ White Paper”) at 
7.)  This indicates that BMJ “integrated medical evidence” from various “medical evidence 
sources” because BMJ operates different medical journals, each of which is a medical evidence 
source.  
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# ’883 Patent Claim Accused Product 

 
(BMJ White Paper at 7.) 
 
BMJ also integrates third-party medical evidence sources such as SNOMED-CT: 
 

 
(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence also provides “reasoning capability,” as recited in the preamble.  
According to its White Paper, Clinical Intelligence allows clinician end-users to use “a knowledge 
graph-based augmented clinical reasoning system.” 
 

 
(BMJ White Paper at 12.) 
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# ’883 Patent Claim Accused Product 
 

1a receiving, via an 
application 
programming interface 
(API), a medical query 
from a software 
application for querying 
said knowledge graph, 

BMJ Clinical Intelligence receives, via an application programming interface (API), a medical 
query from a software application for querying the knowledge graph. 
 
The illustration below includes evidence that Clinical Intelligence is intended to be used to 
communicate with other software applications such as CQL, FHIR, and SMART.  (BMJ 
Presentation at 20.)  Hence, Clinical Intelligence includes one or more APIs for receiving a medical 
query from a software application to query CI’s knowledge graph. 
 

 
(BMJ Presentation at 20.) 
 
The BMJ Case Study with Sayvant gives an example in which “Sayvant integrates the BMJ clinical 
intelligence knowledge graph through a secure API connection” to support clinical reasoning in 
healthcare settings, which is consistent with receiving medical queries through the BMJ API.  
(2024 - BMJ Sayvant Case Study ("BMJ Case Study") at 3.) 
 

 
(BMJ Case Study at 3.)  
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# ’883 Patent Claim Accused Product 
BMJ’s Clinical Intelligence website also has a “technical architecture” page that shows that the 
“knowledge graph repository” supports “KG [knowledge graph] extract / query” to enable “Direct 
knowledge graph query” and “LLM support.”   It also provides “Clinical data APIs.”  Technical 
Architecture, available at https://clinicalintelligence.bmj.com/technical-architecture/ (last visited 
September 2, 2026) (“BMJ Website: Technical Architecture”). 
 

 
(BMJ Website: Technical Architecture.) 
 
An article from Healthcare IT Today reporting on a discussion with Derrick Leung, Business 
Development Director at BMJ Group, describes that BMJ is “moving that [publishing medical 
evidence] knowledge base directly into the clinical workflow via an API.”  Why BMJ Group is 
Embedding 200 Years of Evidence Directly into Clinical Workflows, available at 
https://www.healthcareittoday.com/2026/04/17/why-bmj-group-is-embedding-200-years-of-
evidence-directly-into-clinical-workflows/ (last visited September 2, 2026) ("Healthcare IT Today 
Article”). 
 

1b wherein said knowledge 
graph includes a 
plurality of nodes, 
which include a plurality 
of medical condition 

BMJ Clinical Intelligence comprises a database that stores a knowledge graph including a plurality 
of nodes, which include a plurality of medical condition nodes, a plurality of finding nodes, and a 
plurality of investigation nodes. 
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# ’883 Patent Claim Accused Product 
nodes, a plurality of 
finding nodes, and a 
plurality of investigation 
nodes, 

The knowledge graph in BMJ’s Clinical Intelligence Presentation includes many different types of 
nodes.  The knowledge graph architecture diagrams in the BMJ Presentation shows that the nodes 
can include “Condition” nodes, “Finding” nodes, and “Investigation” nodes.  
 

 
(BMJ Presentation at 30.) 
 

 
(BMJ Presentation at 31.) 
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# ’883 Patent Claim Accused Product 

 

(BMJ Presentation at 32.) 
 
The Healthcare IT Today Article describes that BMJ’s “knowledge graphs map the dynamic 
relationships between symptoms, diseases, and treatments to provide a more flexible and accurate 
diagnostic pathway.”  This description indicates that BMJ’s knowledge graph includes multiple 
symptoms and diseases as distinct, linked entries, consistent with the plurality of finding nodes and 
medical condition nodes recited in the claim. 
 

1c wherein at least one of 
said finding nodes in 
said knowledge graph is 
traversable to a first 
medical condition node 
to indicate that a finding 
represented by said at 
least one of said finding 
nodes is associated with 
a first medical condition 
represented by said first 
medical condition node, 

At least one of the finding nodes in the knowledge graph for BMJ Clinical Intelligence is 
traversable to a first medical condition node to indicate a finding represented by at least one of the 
finding nodes is associated with a first medical condition represented by the first medical condition 
node. 
 
The BMJ knowledge graph of directly connects a “Finding” node of “wheezing” to a “Condition” 
node of “asthma” and indicates that “wheezing” is a “symptom” of “asthma.”  While “wheezing” 
and “asthma” are used as examples of “Finding” and “Condition,” BMJ’s Clinical Intelligence uses 
many different findings and medical conditions that will equally meet this claim element.   
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 31.) 
 

1d and wherein at least one 
of said investigation 
nodes in said knowledge 
graph is traversable to a 
second medical 
condition node to 
indicate that an 
investigation 
represented by said at 
least one of said 
investigation nodes is 
associated with a second 
medical condition 
represented by said 
second medical 
condition node, 

At least one of said investigation nodes in the knowledge graph for BMJ Clinical Intelligence is 
traversable to a second medical condition node to indicate an investigation represented by at least 
one of the investigation nodes is associated with a second medical condition represented by the 
second medical condition node. 
 
The knowledge graph of Clinical Intelligence shows that an “Investigation” node is pointed to a 
“Patient population definition” node, which in turn points to a “Condition” node.  This shows that 
the “Investigation” node is traversable to the “Condition” node that indicates an investigation is 
associated with a condition.   
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 30.) 
 

1e and wherein one or 
more of said nodes in 
said knowledge graph 
are extracted from a 
plurality of medical 
evidence sources and are 
linked to a medical 
terminology ontology, 

One or more of the nodes in the knowledge graph for BMJ Clinical Intelligence are extracted from 
a plurality of medical evidence sources and are linked to a medical terminology ontology. 
 

 
(BMJ White Paper at 7.) 
 

 
(BMJ Presentation at 17.) 
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# ’883 Patent Claim Accused Product 
The paragraph in the White Paper and the Presentation above indicate BMJ uses “rigorous editorial 
methodology” to turn the electronic text of its papers in clinical journals into “computable evidence 
in the form of a knowledge graph.”  These are examples of BMJ extracting concepts from different 
medical evidence sources.  
 
Below is a specific example of how BMJ extracts an association between a finding and a condition 
from an electronic text to put such association into the knowledge graph of CI.   
 
In a paper (“Publication 1”) published on BMJ Open, “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 finding, is associated with “Asthma,” which is a 
condition.   
 

 
 
In the knowledge graph of CI, BMJ has extracted such association and showed “wheezing” as a 
“Finding” node and “asthma” as a “Condition” node.  
 

 
(BMJ Presentation at 31.) 
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 32, “diagnostic factor 11705”.)  The above figure also illustrates that BMJ has 
extracted many “diagnostic factors” (examples of findings) that are associated with “disease,” 
which is an example of a condition.  BMJ has also extracted different “investigation[s].” 
 
BMJ’s Clinical Intelligence website indicates that these nodes are linked in one or more medical 
terminology ontology, such as SNOMED and other ontologies.  The website states the knowledge 
graph nodes with the dots are associated with “Clinical coding systems linked to Electronic Health 
Records (such as SNOMED-CT, ICD10, RxNorm, LOINC).” 
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# ’883 Patent Claim Accused Product 

 
Knowledge Graph Architecture, available at https://clinicalintelligence.bmj.com/knowledge-graph-
architecture/ (last visited September 2, 2026) (“BMJ Website: Knowledge Graph Architecture”). 
 
SNOMED shows “wheezing” in a hierarchy below. SNOMED is a medical terminology ontology. 
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# ’883 Patent Claim Accused Product 

 
SNOMED CT, US Edition, available at 
https://bioportal.bioontology.org/ontologies/SNOMEDCT?p=classes&conceptid=http%3A%2F%2
Fpurl.bioontology.org%2Fontology%2FSNOMEDCT%2F301703002 (last visited September 2, 
2026) ("Website: Bioportal”). 
 
Publication 1 also shows various nodes in CI’s knowledge graph are originally represented in a 
medical terminology ontology that is shown in Table 1 of the paper. 
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# ’883 Patent Claim Accused Product 

 
(Publication 1 at 4.)  
 

1f wherein said knowledge 
graph is configured to 
support reasoning 
capability by allowing 
traversal of ancestor-
descendant relationships 
among one or more of 
said medical condition 
nodes, said finding 
nodes, or said 
investigation nodes, 

The knowledge graph for BMJ Clinical Intelligence is configured to support said reasoning 
capability by allowing traversal of ancestor-descendant relationships among one or more of the 
medical condition nodes, finding nodes, or investigation nodes. 
 
The directionality illustration in the slide below from the Clinical Intelligence Presentation shows 
that the knowledge graph of Clinical Intelligence has reasoning capability and allows “traversal of 
ancestor-descendant relationships among one or more of said medical condition nodes, said finding 
nodes, or said investigation nodes” as recited in the claim.  
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 30.) 
 
The Healthcare IT Today Article describes that BMJ’s “knowledge graph is not like traditional 
clinical decision support which is rules-based. Our knowledge graph is based on relationships.” 
 

1g and wherein said 
medical terminology 
ontology includes a 
Systemized 
Nomenclature of 
Medicine—Clinical 
Terms (SNOMED-CT) 
database, or a Logical 
Observation Identifiers, 
Names, and Codes 
(LOINC) database; 

Said medical terminology ontology for BMJ Clinical Intelligence includes a Systemized 
Nomenclature of Medicine-Clinical Terms (SNOMED-CT) database, or a Logical Observation 
Identifiers, Names, and Codes (LOINC) database. 
 
BMJ’s presentation displays a user of SNOMED-CT as a part of the “Computable 
recommendations: Knowledge Graph.”  
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# ’883 Patent Claim Accused Product 
(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence website indicates that CI’s knowledge graph nodes are “linked to 
Electronic Health Records (such as SNOMED-CT, ICD10, RxNorm, LOINC).” 

 
(BMJ Website: Knowledge Graph Architecture.) 
 

1h identifying, using said 
reasoning capability, a 
set of ancestor-
descendant relationships 
of said knowledge graph 
that are relevant to said 
medical query, wherein 
said reasoning capability 
including traversing said 
knowledge graph to 
identify one or more of 
said medical condition 
nodes, said finding 
nodes, or said 

BMJ Clinical Intelligence identifies, using said reasoning capability, a set of ancestor-descendant 
relationships of said knowledge graph that are relevant to said medical query, wherein said 
reasoning capability including traversing said knowledge graph to identify one or more of said 
medical condition nodes, said finding nodes, or said investigation nodes that are relevant to said 
medical query. 
 
Based on the query, BMJ traverses the knowledge graph to identify relevant nodes, as illustrated in 
the slide below.  
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# ’883 Patent Claim Accused Product 
investigation nodes that 
are relevant to said 
medical query; and 

 
(BMJ Presentation at 30.) 
 
BMJ’s White Paper also shows that Clinical Intelligence allows a traversal of the knowledge graph 
to “identify one or more of said medical condition nodes, said finding nodes, or said investigation 
nodes that are relevant to said medical query” as recited in the claim. For example, the White Paper 
explains that the knowledge graph allows us to “look across the graph for relationships between 
diseases and other diseases, between diseases and findings, [and] between findings and other 
findings” consistent with traversing the knowledge graph to identify related conditions or findings 
based on the links. (BMJ White Paper at 9.) 
 

 
(BMJ White Paper at 9.) 
 
The Healthcare IT Today Article additionally describes that BMJ’s “knowledge graph is not like 
traditional clinical decision support which is rules-based. Our knowledge graph is based on 
relationships.”  (Healthcare IT Today Article)  
 

1i outputting, responsive to 
said medical query, an 

BMJ Clinical Intelligence outputs, responsive to said medical query, an output to said software 
application. 
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# ’883 Patent Claim Accused Product 
output to said software 
application, 

BMJ has established one or more APIs for receiving medical queries from a software application to 
query CI’s knowledge graph.  Clinical Intelligence can provide a response to the medical query 
through the API endpoints. 
 

 
(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence website “technical architecture” page also shows that the “knowledge 
graph repository” supports “KG [knowledge graph] extract / query” to enable “Direct knowledge 
graph query” and “LLM support.”   It also provides “Clinical data APIs.”   

 
(BMJ Website: Technical Architecture.) 
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# ’883 Patent Claim Accused Product 
1j wherein said output 

includes data related to 
one or more of said 
medical condition 
nodes, said finding 
nodes, or said 
investigation nodes that 
are relevant to said 
medical query in order 
for said software 
application to generate a 
medical determination. 

BMJ has indicated that the use cases of Clinical Intelligence include “directing care,” “support next 
best clinical action.”  (BMJ Presentation at 21.)  This shows that the knowledge graph enables 
software to generate “a healthcare determination,” as recited in the claim. 
 

 
(BMJ Presentation at 21.) 
 

 
(BMJ White Paper at 8.) 
 

 
# ’883 Patent Claim Accused Product 
2 2. A method as recited 

in claim 1 wherein each 
The knowledge graph stored by the database of BMJ Clinical Intelligence includes investigation 
nodes that are linked to a corresponding result node holding a result of each investigation, and each 
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# ’883 Patent Claim Accused Product 
of said investigation 
nodes is linked to a 
corresponding result 
node holding a result of 
said each investigation 
node, each of said 
corresponding result 
nodes being linked to 
said at least one of said 
medical condition nodes 
to which said each 
investigation node is 
linked. 

of the corresponding result nodes is linked to at least one of the medical condition nodes to which 
each investigation node is linked. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
The BMJ Presentation shows a “Result” node linked to the “Investigation” node in the knowledge 
graph architecture and labels the edge joining the two “expected result.”  (BMJ Presentation at 30.)  
This labeled link is consistent with an investigation node being linked to a corresponding result 
node as claimed.  
 

 
(BMJ Presentation at 30.) 
 
BMJ’s example pictured below further shows the knowledge graph structure populated with 
example content.  The “standardized symptoms score” investigation node is linked to two “result” 
nodes “Higher symptom burden CAT>10” and “Lower symptom burden CAT<10.”  That same 
investigation node is joined by an “indicated population” edge to the “COPD” condition node.  
(BMJ Presentation at 37, 38.)  Because the investigation node and its two result nodes occupy a 
common path to the COPD condition node, each result node is linked to the same medical 
condition node to which the investigation node is linked. This is consistent with at least one result 
node being linked to medical condition nodes.   
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 37.) 
 

 
# ’883 Patent Claim Accused Product 
3 3. A method as recited 

in claim 2 wherein each 
of said investigation 
nodes represents a 
laboratory test or an 
examination, and 
wherein said result node 
corresponding to said 
each of said 
investigation nodes 
represents a result of 
said laboratory test or 
said examination. 

In BMJ Clinical Intelligence, each of said investigation nodes represents a laboratory test or an 
examination, and wherein said result node corresponding to said each of said investigation nodes 
represents a result of said laboratory test or said examination. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ’s node category legend for the knowledge graph lists “Test” as one of the node categories of 
the graph and a test includes results from laboratory tests or examinations.  (BMJ Presentation at 
33.)  Therefore, the investigation nodes can include nodes that correspond to the result of a test or a 
laboratory examination. 
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 33.) 
 
The investigations BMJ returns from the knowledge graph in its provided example are laboratory 
tests and clinical examinations, including spirometry, alpha-1 antitrypsin level, and eosinophils 
levels, each of which BMJ states is “[p]ulled from a knowledge graph query” (BMJ Presentation at 
36, 39.)   
 

 
(BMJ Presentation at 36.) 
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# ’883 Patent Claim Accused Product 
 

 
(BMJ Presentation at 39.) 
 
Spirometry is a pulmonary function examination, and alpha-1 antitrypsin and eosinophil levels are 
laboratory tests.  Their inclusion in the knowledge graph query results shows that CI’s investigation 
nodes represent laboratory tests and examinations rather than abstract categories. 
The corresponding result nodes hold the results of those tests.  The “standardized symptoms score” 
investigation node resolves through “result” edges to “Higher symptom burden CAT>10” and 
“Lower symptom burden CAT<10,” each of which is further qualified by a “range” edge to a node 
reciting an operator and a value.  (BMJ Presentation at 37.)  Each result node therefore holds the 
result of the corresponding investigation, expressed as the score band that the test produced, as 
claimed. 
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 37.) 
 

 
# ’883 Patent Claim Accused Product 
4 4. A method as recited 

in claim 1 wherein said 
finding nodes are 
diagnostic factor nodes. 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, said finding nodes are 
diagnostic factor nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
In BMJ’s knowledge graph diagram, the edge running from the “Condition” node to the “Finding” 
node is labeled “diagnostic factor.”  (BMJ Presentation at 30.)  BMJ’s architecture slide also 
enumerates “Diagnostic factor” as an available node category for the stored knowledge graph and 
reports 11,705 such nodes.  (BMJ Presentation at 32.)  These architecture notes indicate that 
“finding” nodes can be a type of “diagnostic factor” node in the BMJ knowledge graph.  
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# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 30.) 

 

(BMJ Presentation at 32, “diagnostic factor 11705”.)  The above figure also illustrates that BMJ has 
extracted many “diagnostic factors” (examples of findings).   
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# ’883 Patent Claim Accused Product 
5 5. A method as recited 

in claim 1 wherein said 
software application is 
an artificial intelligence 
(AI) application. 

In BMJ Clinical Intelligence, said software application is an artificial intelligence (AI) application. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ identifies “AI deployment” as a use case for its knowledge graph and describes “evidence 
derived data for training, testing, and monitoring AI models,” and “heuristically supervised 
learning.”  (BMJ Presentation at 21.)  This indicates that the BMJ Clinical Intelligence application 
is an AI application.   
 

 
(BMJ Presentation at 21.) 
 
BMJ’s “Sustainable patient centred cycle” diagram also shows the knowledge graph driving “ML 
Models,” which can be involved in AI systems. (BMJ Presentation at 45.) 
 

 
(BMJ Presentation at 45.)  
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# ’883 Patent Claim Accused Product 
Additionally, the BMJ White Paper explains that the knowledge graph “complements large 
language models, enhancing clinical reasoning and decision support.”  (BMJ White Paper at 3.)  
The White Paper further describes “fusion models where parts of the inference might be done by a 
large language model and parts done by a knowledge graph,” which is consistent with an AI 
software application querying the knowledge graph.  (BMJ White Paper at 11.)  Machine learning 
models and large language models are artificial intelligence applications.  BMJ describes those 
applications as the consumers of the knowledge graph’s output, which is the relationship this 
element recites between the knowledge graph and the software application it serves. 
 

 
(BMJ White Paper at 3.) 
 

 
(BMJ White Paper at 11.) 
 

 
# ’883 Patent Claim Accused Product 
6a 6. A method as recited 

in claim 1 wherein said 
medical query includes 
at least one patient 
diagnostic factor 
extracted from an 
electronic health record 
(EHR) of a patient, 

The medical query submitted to BMJ Clinical Intelligence includes at least one patient diagnostic 
factor extracted from an electronic health record (EHR) of a patient. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
For example, 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.) 
 

Case 4:26-cv-05050-AMO     Document 30-17     Filed 09/03/26     Page 27 of 105

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



 

27 

# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 26.) 
 

6b said method further 
comprising: matching 
said patient diagnostic 
factor to one of said 
finding nodes, 

BMJ Clinical Intelligence matches said patient diagnostic factor to one of said finding nodes. 
 
For example, BMJ illustrates matching patient 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.)   
 

 
(BMJ Presentation at 35.) 
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# ’883 Patent Claim Accused Product 
 

 
(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.)  
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# ’883 Patent Claim Accused Product 

 
(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.) 

 
(BMJ Presentation at 30.) 
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# ’883 Patent Claim Accused Product 
6c wherein said output is a 

medical condition 
associated with one of 
said medical condition 
nodes to which said one 
of said finding nodes is 
linked. 

The output of BMJ Clinical Intelligence is a medical condition associated with one of said medical 
condition nodes to which said one of said finding nodes is linked. 
 
BMJ’s graph view shows the “Finding” node for wheezing is joined to the “Condition” node for 
asthma by a “symptom” edge. (BMJ Presentation at 31.)  Returning asthma in response to a record 
mentioning wheezing is an output of a medical condition associated with the condition node to 
which the matched “finding” diagnostic factor node is linked. 
 

 
(BMJ Presentation at 31.) 
 
BMJ’s White Paper also explains that the knowledge graph is queried to “accelerate the differential 
diagnosis reasoning process” (e.g., diagnosis output), indicative of outputting a medical condition 
to which a finding node is linked. (BMJ White Paper at 8.) 
 

 
(BMJ White Paper at 8.) 
 

Case 4:26-cv-05050-AMO     Document 30-17     Filed 09/03/26     Page 31 of 105

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



 

31 
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The BMJ Presentation includes an example of a clinician using the knowledge graph to produce 
identification of (e.g., output) patient records associated with COPD (e.g., medical condition).  The 
example report that 12 of 75 patients (16%) have COPD or spirometry listed in their record is an 
example of an output of the medical condition associated with the medical condition nodes. (BMJ 
Presentation at 40.)  
 

 
(BMJ Presentation at 40.) 
 

 
# ’883 Patent Claim Accused Product 
7a 7. A method as recited 

in claim 1 wherein said 
medical query is a 
clinical state of a patient 
including at least one 
likely medical condition 

The medical query submitted to BMJ Clinical Intelligence is a clinical state of a patient including at 
least one likely medical condition of said patient and at least one patient diagnostic factor. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
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# ’883 Patent Claim Accused Product 
of said patient and at 
least one patient 
diagnostic factor, 

In BMJ’s example, Dr. Smith first selects a clinical area of interest, “Clinical area: COPD,” as the 
starting point for the query. (BMJ Presentation at 35.) The query is then built out with 
demographic, social, and clinical features drawn from the patient, including current cigarette 
smoking status and a “CAT score >10,” where the results “pulled from a knowledge graph query.” 
(BMJ Presentation at 36- 38.)  In this example, COPD corresponds to a likely medical condition, 
and the smoking status and symptom score are patient diagnostic factors entered by the clinician as 
part of the query. The query BMJ runs against the knowledge graph is therefore consistent with the 
patient's clinical state, including both a likely condition and one or more diagnostic factors, as 
claimed. 
 

 
(BMJ Presentation at 35.) 
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(BMJ Presentation at 36.) 
 
 
BMJ’s White Paper further explains that the graph can be queried to look for “deviations from a 
patient's expected course,” which is indicative of querying based on a clinical state of the patient. 
(BMJ White Paper at 8.)  
 

 
(BMJ White Paper at 8.) 
 

7b said method further 
comprising: matching 
said patient diagnostic 
factor to one of said 
finding nodes, and 

BMJ Clinical Intelligence matches said patient diagnostic factor to one of said finding nodes. 
 
BMJ performs matching of the patient diagnostic factors from the query to the diagnostic factor 
nodes in the graph.  The BMJ presentation includes an example where “[t]he knowledge graph 
drives the identification of those patient records that mention COPD and/or spirometry by matching 
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to Quality Metric concepts and logic.” (BMJ Presentation at 40.)  The patient records that mention 
COPD or spirometry correspond to the claimed patient diagnostic factors.  “Driv[ing] the 
identification” of the patient records indicates that the patient records are matched against the 
information in the nodes of the knowledge graph.  The example shows an accompanying display 
that reports the number of matching quality metric terms for each clinical description. (BMJ 
Presentation at 40.) More generally, BMJ describes this matching mechanism as extending across 
the patient record: “BMJ Clinical Intelligence then analyses the patient record and shows when 
concepts match.” (BMJ Presentation at 43.) 
 

 
(BMJ Presentation at 40.) 
 

 
(BMJ Presentation at 43.) 
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# ’883 Patent Claim Accused Product 
The patient record is matched against the nodes in the knowledge graph, including the “Finding” 
diagnostic factor nodes shown in the Presentation. (BMJ Presentation at 30, 31.)  Matching an 
extracted patient diagnostic factor to those nodes demonstrates the claimed matching step. 
 

 
(BMJ Presentation at 31.) 
 

 
(BMJ Presentation at 30.) 
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7c wherein said output is 

an unknown diagnostic 
factor associated with 
one of said finding 
nodes that is not yet 
known to be present or 
absent in said patient. 

The output of BMJ Clinical Intelligence can include an unknown diagnostic factor associated with 
one of said finding nodes that is not yet known to be present or absent in said patient. 
 
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 
possibility but that the concept could not be confirmed by the current patient record.  (BMJ 
Presentation at 43.)   
 

 
(BMJ Presentation at 43.) 
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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 consistent with outputting an unknown diagnostic factor that is not yet known to be present or 
absent in the patient, as claimed. 
 

 
(BMJ White Paper at 9.) 
 

 
# ’883 Patent Claim Accused Product 
8 8. A method as recited 

in claim 1 wherein said 
each investigation node 
does not include 
information specific to a 
medical condition 
associated with one of 
said medical condition 
nodes to which said 
each investigation node 
is linked. 

In BMJ Clinical Intelligence, each investigation node does not include information specific to a 
medical condition associated with one of the medical condition nodes to which the investigation 
node is traversable. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
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 investigation separate from specific information about the medical condition details.  
(BMJ Presentation at 30.) 
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(BMJ Presentation at 30.) 
 
 
BMJ’s example in the presentation shows a similar arrangement.  The investigation node is the 
generic instrument “standardized symptoms score” and the condition-specific content, namely the 
CAT thresholds and the operator and value ranges, are stored on separate result and range nodes 
downstream of the investigation node.  (BMJ Presentation at 37, 38.)  The investigation node 
therefore does not itself include information specific to COPD, or to any other condition to which it 
is traversable, as claimed. 
 

 
(BMJ Presentation at 37.) 
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9 9. A method as recited 

in claim 1 wherein each 
of said investigation 
nodes is disambiguated 
across said plurality of 
medical condition 
nodes. 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, each of said 
investigation nodes is disambiguated across said plurality of medical condition nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ states that the knowledge graph approach “allows us to create a single model for a whole 
domain of practice,” as distinguished from condition-specific rule sets.  (BMJ White Paper at 9.) 
The single model can in this way provide clarity (i.e., disambiguation) for how an investigation 
may relate to a plurality of medical conditions through the knowledge graph links.  
 

 
(BMJ White Paper at 9.) 
 
A single domain-wide model stored in one database requires that an investigation appearing in the 
pathway of more than one condition be represented once and resolved unambiguously wherever it 
is reached.  BMJ Clinical Intelligence does this by routing every investigation to its conditions 
through patient population definition nodes rather than storing a separate investigation node per 
condition.  (BMJ Presentation at 30.)  The single “standardized symptoms score” node serving the 
indicated population of COPD and Adult is an instance of that design.  (BMJ Presentation at 37.) 
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(BMJ Presentation at 30.) 
 

 
(BMJ Presentation at 37.) 
 

 
# ’883 Patent Claim Accused Product 
10 10. A method as recited 

in claim 1 wherein each 
of said investigation 
nodes is independent of 
said at least one of said 
medical condition nodes 
to which said each 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, each of the 
investigation nodes is independent of the at least one of the medical condition nodes to which each 
investigation node is traversable. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ’s architecture includes no direct edge between the “Investigation” node and the “Condition” 
node.  The investigation reaches the condition only by traversing the intervening “Patient 
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# ’883 Patent Claim Accused Product 
investigation node is 
traversable. 

population definition” node.  (BMJ Presentation at 30.)  That separation demonstrates that the 
investigation nodes and their stored data are independent from the condition nodes and their data.  
That is, the investigation node’s definition in the database does not depend on any particular 
condition because the condition is reached only by traversal. 
 

 
(BMJ Presentation at 30.) 
 
In the White Paper, BMJ explains why it considers independence of the condition nodes from the 
investigation entries important: “rules necessarily take a single disease perspective which will not 
work for patients with multimorbidity.”  (BMJ White Paper at 5.)  BMJ offers the knowledge graph 
as the alternative that avoids that coupling.   
 

 
(BMJ White Paper at 5.) 
 

 
# ’883 Patent Claim Accused Product 
11 11. A method as recited 

in claim 1 wherein said 
The knowledge graph stored by the database of BMJ Clinical Intelligence further includes, for each 
of said investigation nodes, a data structure different from said each investigation node that is 
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knowledge graph further 
includes for each of said 
investigation nodes, a 
data structure different 
from said each 
investigation node that 
is traversable to both 
said each investigation 
node and said at least 
one of said medical 
condition nodes to 
which said each 
investigation node is 
traversable, said data 
structure including 
attributes pertaining to 
said at least one of said 
medical condition nodes 
to which said each 
investigation node is 
traversable. 

traversable to both said each investigation node and said at least one of said medical condition 
nodes to which said each investigation node is traversable, said data structure including attributes 
pertaining to said at least one of said medical condition nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ’s “Knowledge Graph Architecture” diagram shows a “Patient population definition” node 
positioned between the “Investigation” node and the “Condition” node, with the edge to the 
Condition node labeled “component.”  (BMJ Presentation at 30.)  The Patient population definition 
node is consistent with the claimed data structure.  It is a distinct node stored in the database, 
different from the investigation node, and it is traversable both to the investigation node and to the 
condition node.   
 

 
(BMJ Presentation at 30.) 
 
BMJ’s patient centred cycle slide identifies the attributes of a patient population node, describing 
the patient population by its “Phenotype including: Existing conditions, Demographics, Treatment 
Hx, Investigation Results, Genotype, Environment.”  (BMJ Presentation at 45.)  Those attributes 
pertain to the medical condition node to which the investigation node is traversable.  BMJ’s 
example shows the same structure populated, with the “standardized symptoms score” investigation 
node reaching an indicated population comprising COPD and Adult through an “indicated 
population” edge.  (BMJ Presentation at 37.) 
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(BMJ Presentation at 45.) 
 

 
(BMJ Presentation at 37.) 
 

 
# ’883 Patent Claim Accused Product 
12a 12. A method as recited 

in claim 1 wherein at 
least one of said 
investigation nodes is 
traversable to at least 
two of said medical 
condition nodes and 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, at least one of said 
investigation nodes is traversable to at least two of said medical condition nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ describes the knowledge graph as “a comprehensive domain model that is not single disease-
specific or single drug-specific.”  (BMJ White Paper at 12.)  BMJ further explains that the graph 
permits it to take a disease and find all of the neighboring diseases and comorbidities to which that 
disease is connected.  (BMJ White Paper at 8.)  This indicates that a disease (i.e., condition node) 
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# ’883 Patent Claim Accused Product 
will be linked to multiple other nodes such as multiple investigation nodes which may lead to that 
condition.  
 

 
(BMJ White Paper at 12.) 
 

 
(BMJ White Paper at 8.) 
 
BMJ allows investigation nodes to route to multiple condition nodes by routing investigations to 
conditions through Patient population definition nodes, which are in turn reached from multiple 
conditions.  (BMJ Presentation at 30.)   
 

 
(BMJ Presentation at 30.) 
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12b wherein said at least one 

of said investigation 
nodes does not include 
information specific to 
medical conditions 
associated with said at 
least two of said medical 
condition nodes. 

In BMJ Clinical Intelligence, said at least one of said investigation nodes does not include 
information specific to medical conditions associated with said at least two of said medical 
condition nodes. 
 
The investigation node in the BMJ knowledge graph architecture 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 a 
clinical investigation does not include information specific to the medical condition, but could link 
to many conditions. (BMJ Presentation at 30.) 
 

 
(BMJ Presentation at 30.) 
 

 
# ’883 Patent Claim Accused Product 
13 13. A method as recited 

in claim 1 wherein said 
knowledge graph further 
includes on a path 
between each medical 
condition node and each 
of said investigation 
nodes to which said 

On information and belief, the BMJ Clinical Intelligence knowledge graph further includes on a 
path between each medical condition node and each of said investigation nodes to which said each 
medical condition node is traversable, a ranking value indicating how likely it is that an 
investigation represented by said each investigation node is indicative of a medical condition 
represented by said each medical condition node. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
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# ’883 Patent Claim Accused Product 
each medical condition 
node is traversable, a 
ranking value indicating 
how likely it is that an 
investigation 
represented by said each 
investigation node is 
indicative of a medical 
condition represented by 
said each medical 
condition node. 

For example, traversing BMJ’s graph database from one diagnostic factor (which could be an 
investigation) to a medical condition produces a rank that may be different from traversing from 
that same diagnostic factor to another 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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(BMJ Case Study at 8.) 
 

 
# ’883 Patent Claim Accused Product 
14 14. A method as recited 

in claim 1 wherein said 
knowledge graph further 
includes on a path 
between each medical 
condition node and each 
of said investigation 
nodes to which said 
each medical condition 
node is traversable, at 
least one condition-
dependent attribute of a 
medical condition 
represented by said each 
medical condition node. 

The knowledge graph stored by the database of BMJ Clinical Intelligence further includes, on a 
path between each medical condition node and each of said investigation nodes to which said each 
medical condition node is traversable, at least one condition-dependent attribute of a medical 
condition represented by said each medical condition node. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
The example shown in the BMJ Presentation demonstrates condition-dependent attributes on the 
path between a medical condition node and an investigation node.  The “standardized symptoms 
score” investigation node is joined to its indicated population by an “indicated population” edge, 
and the score bands and operator-and-value ranges downstream of that node are specific to the 
COPD population.  (BMJ Presentation at 37.) 
 

 
(BMJ Presentation at 37.) 
 
 
The CAT threshold of 10 shows the threshold BMJ applies for COPD, sourced to the GOLD COPD 
guideline that BMJ links to the same subgraph by an “evidence” edge.  (BMJ Presentation at 38.)  
The CAT  > 10 threshold is therefore a condition-dependent attribute of the condition represented 
by the COPD node, stored on the path between the COPD condition node and the investigation 
node. 
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(BMJ Presentation at 38.) 
 

 
# ’883 Patent Claim Accused Product 
15a 15. A method as recited 

in claim 1 wherein said 
software application is a 
natural language 
processing (NLP) 
engine that receives 
verbatim text and 
produces said medical 
query that includes a 
patient diagnostic factor 
or a patient medical 
condition, and 

On information and belief, in BMJ Clinical Intelligence, said software application may be a natural 
language processing (NLP) engine that receives verbatim text and produces said medical query that 
includes a patient diagnostic factor or a patient medical condition. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
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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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”).  
 
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 in the graph.  (BMJ White Paper at 11.) 
 

 
(BMJ White Paper at 11.) 
 

 
(BMJ White Paper at 11.) 
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(BMJ Presentation at 17.) 
 

15b wherein said matching a 
portion includes 
matching said patient 
diagnostic factor to said 
at least one of said 
finding nodes or 
matching said patient 
medical condition to 
said at least one of said 
medical condition nodes 
to produce said output. 

In BMJ Clinical Intelligence said matching a portion includes matching said patient diagnostic 
factor to said at least one of said finding nodes or matching said patient medical condition to said at 
least one of said medical condition nodes to produce said output. 
 
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.)   
 

 
(BMJ Presentation at 35.) 
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(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.)  
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(BMJ Presentation at 31.) 
 

 
# ’883 Patent Claim Accused Product 
16 16. A method as recited 

in claim 15 wherein said 
NLP engine is initialized 
with at least one of said 
plurality of finding 
nodes from said 
knowledge graph in 
order to facilitate said 
matching. 

On information and belief, in BMJ Clinical Intelligence said NLP engine is initialized with at least 
one of said plurality of finding nodes from said knowledge graph in order to facilitate said 
matching. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 15. 
 
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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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”).  
 
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 in the graph.  (BMJ White Paper at 11.) 
 

 
(BMJ White Paper at 11.) 
 

 
# ’883 Patent Claim Accused Product 
17 17. A method as recited 

in claim 1 wherein said 
software application 
causes said output to be 
displayed on a computer 
to a user. 

The software application served by BMJ Clinical Intelligence causes said output to be displayed on 
a computer to a user. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
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The BMJ Presentation includes a series of screen displays in which BMJ describes a clinician using 
the knowledge graph to design a quality metric, "employing real-time performance dashboards to 
highlight patients in need of intervention." (BMJ Presentation at 35.) 
 
The knowledge graph query results are rendered to the user as on-screen tables and controls, 
including the matching quality metric counts, the patient-level match table, and the care gap table. 
(BMJ Presentation at 40, 42, 43.) Each of those displays is generated by an application that renders 
the output on a computer to a clinician user, as claimed. 
 

 
(BMJ Presentation at 35.) 
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(BMJ Presentation at 40). 
 

Case 4:26-cv-05050-AMO     Document 30-17     Filed 09/03/26     Page 56 of 105

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



 

56 

# ’883 Patent Claim Accused Product 

 
(BMJ Presentation at 42.) 
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(BMJ Presentation at 43.) 
 

 
# ’883 Patent Claim Accused Product 
18 18. A method as recited 

in claim 1 wherein said 
output is output to said 
software application in a 
data structure suitable 
for further processing. 

The output of BMJ Clinical Intelligence is output to said software application in a data structure 
suitable for further processing. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ’s White Paper states that its 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 6.) Output in computable form that drives algorithms is consistent with output in a 
data structure suitable for further processing.   
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(BMJ White Paper at 6.) 
 
BMJ’s Presentation shows the knowledge graph delivering computable recommendations to 
downstream applications through CQL, FHIR, and SMART.  (BMJ Presentation at 20.)  BMJ 
separately states that Clinical Intelligence can be used at the point of care via web services or as a 
SMART on FHIR application.  (BMJ White Paper at 8.) CQL, FHIR, and SMART are machine-
readable interchange standards.  Delivering the graph’s output over those standards is delivering it 
in a data structure suitable for further processing by the receiving application. 
 

 
(BMJ White Paper at 8.) 
 

 
(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence website also has a “technical architecture” page that shows that the 
“knowledge graph repository” supports “KG [knowledge graph] extract / query” to enable “Direct 
knowledge graph query” and “LLM support.”   It also provides “Clinical data APIs.”  Because 
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APIs make data available to downstream software applications, the described BMJ API suggests 
that the data is available for further processing.  
 

 
(BMJ Website: Technical Architecture.) 
 
The Healthcare IT Today Article describes that BMJ is “moving that knowledge base directly into 
the clinical workflow via an API.” 
 

 
# ’883 Patent Claim Accused Product 
19a 19.  A method as 

recited in claim 1 further 
comprising: in response 
to said output, receiving 
at said knowledge graph 
a new patient diagnostic 
factor known to be 
present or absent in said 
patient; and 

In response to said output, BMJ Clinical Intelligence receives at said knowledge graph a new 
patient diagnostic factor known to be present or absent in said patient. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
The “360 degrees of clinical decision support” slide in the BMJ Presentation depicts a continuous 
cycle in which the “Detect” stage (diagnostic factors, investigation results, screening) feeds 
“Triage” and “Act” (treatment options), which in turn feeds “Monitor” (monitoring instructions, 
investigations), which feeds back into “Improve” and closes the loop back to “Predict” and 
“Detect.” (BMJ Presentation at 18.)  The investigation and monitoring results generated at that 
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stage are new patient diagnostic factors, now known present or absent, that drive the next iteration 
of the cycle, consistent with receiving a new patient diagnostic factor at the knowledge graph. 
 

 
(BMJ Presentation at 18).  
 
The Presentation also shows another version of the information cycle in which “investigations” 
drive tests to get more “patient data” which is shown feeding back into the knowledge graph.  This 
feedback loop demonstrates receiving at the knowledge graph, new patient diagnostic factors about 
a patient as claimed. (BMJ Presentation at 45.) 
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(BMJ Presentation at 45.) 
 
In BMJ’s example, the output also identifies the patients who have COPD but no record of 
spirometry, and the clinician then sends an alert inviting those patients to undergo spirometry. 
(BMJ Presentation at 40, 43.)  This demonstrates patient diagnostic factors being known to be 
present or absent in the patient.  
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(BMJ Presentation at 40.) 
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(BMJ Presentation at 43.) 
 

19b outputting, from said 
knowledge graph and 
responsive to said new 
patient diagnostic factor, 
a new output. 

BMJ Clinical Intelligence outputs, from said knowledge graph and responsive to said new patient 
diagnostic factor, a new output. 
 
BMJ’s cycle diagram shows an output of a new patient diagnostic factor.  (BMJ Presentation at 45.)  
A second pass through the cycle would be consistent with the claimed new output.  The knowledge 
graph is re-queried with the newly known diagnostic factor and returns a new determination for the 
same patient. 
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(BMJ Presentation at 45.) 
 
BMJ’s White Paper describes the same process as a situation of providing output to a clinician such 
that “they will be in continuous learning mode as a result of receiving continuous feedback.” (BMJ 
White Paper at 12.) 
 

 
(BMJ White Paper at 12.) 
 

 
# ’883 Patent Claim Accused Product 
20 20. A method as recited 

in claim 1 further 
comprising: matching a 

BMJ Clinical Intelligence matches a portion of said medical query to at least one of said medical 
condition nodes or to at least one of said finding nodes to produce said output. 
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portion of said medical 
query to at least one of 
said medical condition 
nodes or to at least one 
of said finding nodes to 
produce said output. 

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

 
(BMJ Presentation at 35.) 
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(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.)  
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(BMJ Presentation at 31.) 
 

 
# ’883 Patent Claim Accused Product 
21 21. A method as recited 

in claim 1 wherein said 
knowledge graph 
includes more than 
twenty thousand nodes. 

The knowledge graph stored by the database of BMJ Clinical Intelligence includes more than 
twenty thousand nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
BMJ’s “Knowledge Graph Architecture” slide reports node counts by category: 905 disease, 7,555 
risk factor, 11,705 diagnostic factor, 9,339 investigation, 11,330 differential, 9,062 treatment 
action, and 5,695 complication.  (BMJ Presentation at 32.) 
 
Those seven categories alone total 55,591 nodes, which is nearly three times the claimed twenty 
thousand.  The figure is a floor rather than a total.  (BMJ Presentation at 32.) 
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(BMJ Presentation at 32.)   

 

 
(BMJ Website: Knowledge Graph Architecture.) 
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22 22. A method as recited 

in claim 1 wherein said 
knowledge graph 
includes more than one 
hundred thousand nodes. 

On information and belief, the knowledge graph of BMJ may include more than one hundred 
thousand nodes.  
 
As discussed above, BMJ Clinical Intelligence comprises a method as recited in claim 1. 
 
On its Clinical Intelligence website, BMJ shows an example of its knowledge graph architecture.  
BMJ indicates that the “[n]umbers indicate the current approximate number of relationships in each 
area” and it will “continue to expand coverage.”  Aggregating the approximate numbers and not 
including BMJ’s continued expended coverage, the total number of relationships described in 
BMJ’s knowledge graph has exceeded 100,000. 
 

 
(BMJ Website: Knowledge Graph Architecture.) 
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23pre 23. A system for 

providing reasoning 
capability to integrated 
medical evidence from 
medical evidence 
sources, the system 
comprising: 

To the extent the preamble is found to be limiting, BMJ makes, uses, sells, offers for sale, induces 
others to use and/or contributes to others’ using systems, including BMJ Clinical Intelligence, for 
providing reasoning capability to integrated medical evidence from medical evidence sources. 
 
BMJ stated in its presentation that it uses “rigorous editorial methodology to ensure continuously 
updated, top quality, evidence-based content” to create BMJ Clinical Intelligence (“CI”).  (BMJ 
Presentation at 17.)  On the cover page of the Clinical Intelligence Presentation, BMJ marketed 
Clinical Intelligence as a tool “delivering computable evidence at scale.”  (BMJ Presentation at 1.)  
This indicates the BMJ has “continuously updated” its “evidence-based content” to generate 
“integrated medical evidence.” 

 
(BMJ Presentation at 17.) 
 

 
(BMJ Presentation at 1.) 
 

 
(BMJ White Paper at 7.) 
 
In its Clinical Intelligence White Paper, BMJ also touted that it is “well-positioned to lead in this 
work [of knowledge graph]” because “BMJ has published in the field of medicine and healthcare 
since 1840.”  (See below, Clinical Intelligence White Paper at 7.)  This indicates that BMJ 
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“integrated medical evidence” from various “medical evidence sources” because BMJ operates 
different medical journals, each of which is a medical evidence source.  
 
BMJ also integrates third-party medical evidence sources such as SNOMED-CT: 
 

 
(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence also provides “reasoning capability,” as recited in the preamble.  
According to its White Paper, Clinical Intelligence allows clinician end-user to use “a knowledge 
graph-based augmented clinical reasoning system.” 
 

 
(BMJ White Paper at 12.) 
 

23a a database that stores a 
knowledge graph 
including a plurality of 
nodes, which include a 
plurality of medical 
condition nodes, a 

BMJ Clinical Intelligence comprises a database that stores a knowledge graph including a plurality 
of nodes, which include a plurality of medical condition nodes, a plurality of finding nodes, and a 
plurality of investigation nodes. 
 
The knowledge graph in BMJ’s Clinical Intelligence includes many different types of nodes, 
including “Condition” nodes, “Finding” nodes, and “Investigation” nodes.  
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plurality of finding 
nodes, and a plurality of 
investigation nodes, 

 

 
(BMJ Presentation at 30.) 
 

 
(BMJ Presentation at 31.) 
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(BMJ Presentation at 32.) 
 
An article from Healthcare IT Today reporting on a discussion with Derrick Leung, Business 
Development Director at BMJ Group, describes that BMJ’s “knowledge graphs map the dynamic 
relationships between symptoms, diseases, and treatments to provide a more flexible and accurate 
diagnostic pathway.”  (Healthcare IT Today Article.) 
 

23b wherein at least one of 
said finding nodes in 
said knowledge graph is 
traversable to a first 
medical condition node 
to indicate a finding 
represented by said at 
least one of said finding 
nodes is associated with 
a first medical condition 
represented by said first 
medical condition node, 

At least one of said finding nodes in said knowledge graph for BMJ Clinical Intelligence is 
traversable to a first medical condition node to indicate a finding represented by said at least one of 
said finding nodes is associated with a first medical condition represented by said first medical 
condition node. 
 
The knowledge graph of Clinical Intelligence directly connects a “Finding” node of “wheezing” to 
a “Condition” node of “asthma” and indicates that “wheezing” is a “symptom” of “asthma.”  While 
“wheezing” and “asthma” are used as examples of “Finding” and “Condition,” BMJ’s Clinical 
Intelligence uses many different findings and medical conditions that will equally meet this claim 
element.   
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(BMJ Presentation at 31.) 
 

23c wherein at least one of 
said investigation nodes 
in said knowledge graph 
is traversable to a 
second medical 
condition node to 
indicate an investigation 
represented by said at 
least one of said 
investigation nodes is 
associated with a second 
medical condition 
represented by said 
second medical 
condition node, 

At least one of said investigation nodes in said knowledge graph for BMJ Clinical Intelligence is 
traversable to a second medical condition node to indicate an investigation represented by said at 
least one of said investigation nodes is associated with a second medical condition represented by 
said second medical condition node. 
 
The knowledge graph of Clinical Intelligence shows that an “Investigation” node is pointed to a 
“Patient population definition” node, which in turn points to a “Condition” node.  This shows that 
the “Investigation” node is traversable to the “Condition” node that indicates an investigation is 
associated with a condition.   
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(BMJ Presentation at 30.) 
 

23d wherein one or more of 
said nodes in said 
knowledge graph are 
extracted from a 
plurality of medical 
evidence sources and are 
linked to a medical 
terminology ontology, 

One or more of said nodes in said knowledge graph for BMJ Clinical Intelligence are extracted 
from a plurality of medical evidence sources and are linked to a medical terminology ontology. 
 

 
(BMJ White Paper at 7.) 
 

 
(BMJ Presentation at 17.) 
 

Case 4:26-cv-05050-AMO     Document 30-17     Filed 09/03/26     Page 76 of 105

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



 

76 

# ’883 Patent Claim  Accused Product 
The paragraph in the White Paper and the Presentation above indicate BMJ use “rigorous editorial 
methodology” to turn the electronic text its papers in clinical journals into “computable evidence in 
the form of a knowledge graph.”  These are examples of BMJ extracting concepts from different 
medical evidence sources.  
 
Below is a specific example of how BMJ extracts an association between a finding and a condition 
from an electronic text to put such association into the knowledge graph of CI. 
 
In a paper (“Publication 1”) published on BMJ Open, “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 finding, is associated with “Asthma,” which is a 
condition.   
 

 
 
In the knowledge graph of CI, BMJ has extracted such association and showed “wheezing” as a 
“Finding” node and “asthma” as a “Condition” node.  
 

 
(BMJ Presentation at 31.) 
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(BMJ Presentation at 32, “diagnostic factor 11705”.)  The above figure also illustrates that BMJ has 
extracted many “diagnostic factors” (examples of findings) that are associated with “disease,” 
which is an example of a condition.  BMJ has also extracted different “investigation[s].” 
 
BMJ’s Clinical Intelligence website indicates that these nodes are linked in one or more medical 
terminology ontology, such as SNOMED and other ontologies.  The website states the knowledge 
graph nodes with the dots are associated with “Clinical coding systems linked to Electronic Health 
Records (such as SNOMED-CT, ICD10, RxNorm, LOINC).” 
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(BMJ Website: Knowledge Graph Architecture.) 
 
SNOMED shows “wheezing” in a hierarchy below. SNOMED is a medical terminology ontology. 
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(Website: Bioportal.) 
 
Publication 1 also shows various nodes in CI’s knowledge graph are originally represented in a 
medical terminology ontology that is shown in Table 1 of the paper. 
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(Publication 1 at 4.)  
 

23e wherein said knowledge 
graph is configured to 
support said reasoning 
capability by allowing 
traversal of ancestor-
descendant relationships 
among one or more of 
said medical condition 
nodes, said finding 
nodes, or said 
investigation nodes, 

Said knowledge graph for BMJ Clinical Intelligence is configured to support said reasoning 
capability by allowing traversal of ancestor-descendant relationships among one or more of said 
medical condition nodes, said finding nodes, or said investigation nodes. 
 
The directionality illustration in the slide below from the Clinical Intelligence Presentation shows 
that the knowledge graph of Clinical Intelligence has reasoning capability and allows “traversal of 
ancestor-descendant relationships among one or more of said medical condition nodes, said finding 
nodes, or said investigation nodes” as recited in the claim.  
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(BMJ Presentation at 30.) 
 
The Healthcare IT Today Article describes that BMJ’s “knowledge graph is not like traditional 
clinical decision support which is rules-based. Our knowledge graph is based on relationships.” 
 

23f and wherein said 
medical terminology 
ontology includes a 
Systemized 
Nomenclature of 
Medicine-Clinical 
Terms (SNOMED-CT) 
database, or a Logical 
Observation Identifiers, 
Names, and Codes 
(LOINC) database; 

Said medical terminology ontology for BMJ Clinical Intelligence includes a Systemized 
Nomenclature of Medicine-Clinical Terms (SNOMED-CT) database, or a Logical Observation 
Identifiers, Names, and Codes (LOINC) database. 
 
BMJ’s presentation displays a user of SNOMED-CT as a part of the “Computable 
recommendations: Knowledge Graph.”  
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(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence website indicates that CI’s knowledge graph nodes are “linked to 
Electronic Health Records (such as SNOMED-CT, ICD10, RxNorm, LOINC).” 

 
(BMJ Website: Knowledge Graph Architecture.) 
 

23g a computer system 
comprising one or more 
processors and memory 
that stores instructions, 
wherein the instructions, 
when executed by the 
one or more processors, 
cause the one or more 
processors to: 

BMJ Clinical Intelligence comprises a computer system comprising one or more processors and 
memory that stores instructions, wherein the instructions, when executed by the one or more 
processors, cause the one or more processors to perform the claimed steps that follow. 
 
Based on the figure below from BMJ’s Presentation, Clinical Intelligence is clearly a computer 
product.  Hence, BMJ uses “processors” and “memory that stores instructions” to operate CI. 
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(BMJ Presentation at 20.) 
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23h receive, via an 
application 
programming interface 
(API), a medical query 
from a software 
application for querying 
said knowledge graph; 

BMJ Clinical Intelligence receives, via an application programming interface (API), a medical 
query from a software application for querying said knowledge graph. 
 
The illustration below includes evidence that Clinical Intelligence is intended to be used to 
communicate with other software applications such as CQL, FHIR, and SMART.  (BMJ 
Presentation at 20.)  Hence, Clinical Intelligence includes one or more APIs for receiving a medical 
query from a software application to query CI’s knowledge graph. 
 

 
(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence website also has a “technical architecture” page that shows that the 
“knowledge graph repository” supports “KG [knowledge graph] extract / query” to enable “Direct 
knowledge graph query” and “LLM support.”   It also provides “Clinical data APIs.”   
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(BMJ Website: Technical Architecture.) 
 
The Healthcare IT Today Article describes that BMJ is “moving that knowledge base directly into 
the clinical workflow via an API.” 
 

23i identify, using said 
reasoning capability, a 
set of ancestor-
descendant relationships 
of said knowledge graph 
that are relevant to said 
medical query, wherein 
said reasoning capability 
including traversing said 
knowledge graph to 
identify one or more of 
said medical condition 
nodes, said finding 
nodes, or said 
investigation nodes that 

BMJ Clinical Intelligence identifies, using said reasoning capability, a set of ancestor-descendant 
relationships of said knowledge graph that are relevant to said medical query, wherein said 
reasoning capability including traversing said knowledge graph to identify one or more of said 
medical condition nodes, said finding nodes, or said investigation nodes that are relevant to said 
medical query. 
 
Based on the query, BMJ traverses the knowledge graph to identify relevant nodes, as illustrated in 
the slide below.  
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are relevant to said 
medical query; and 

 
(BMJ Presentation at 30.) 
 
BMJ’s White Paper also shows that Clinical Intelligence allows a traversal of the knowledge graph 
to “identify one or more of said medical condition nodes, said finding nodes, or said investigation 
nodes that are relevant to said medical query” as recited in the claim. For example, the White Paper 
explains that the knowledge graph allows us to “look across the graph for relationships between 
diseases and other diseases, between diseases and findings, [and] between findings and other 
findings” consistent with traversing the knowledge graph to identify related conditions or findings 
based on the links. (BMJ White Paper at 9.) 
 

 
(BMJ White Paper at 9.) 
 
The Healthcare IT Today Article additionally describes that BMJ’s “knowledge graph is not like 
traditional clinical decision support which is rules-based. Our knowledge graph is based on 
relationships.”  (Healthcare IT Today Article)  
 

23j output, responsive to 
said medical query, an 

BMJ Clinical Intelligence outputs, responsive to said medical query, an output to said software 
application. 
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output to said software 
application, 

BMJ has established one or more APIs for receiving medical queries from a software application to 
query CI’s knowledge graph.  Clinical Intelligence can provide a response to the medical query 
through the API endpoints. 
 

 
(BMJ Presentation at 20.) 
 
BMJ’s Clinical Intelligence website “technical architecture” page also shows that the “knowledge 
graph repository” supports “KG [knowledge graph] extract / query” to enable “Direct knowledge 
graph query” and “LLM support.”   It also provides “Clinical data APIs.”   

 
(BMJ Website: Technical Architecture.) 
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23k wherein said output 

includes data related to 
one or more of said 
medical condition 
nodes, said finding 
nodes, or said 
investigation nodes that 
are relevant to said 
medical query in order 
for said software 
application to generate a 
medical determination. 

Said output from BMJ Clinical Intelligence includes data related to one or more of said medical 
condition nodes, said finding nodes, or said investigation nodes that are relevant to said medical 
query in order for said software application to generate a medical determination. 
 
BMJ has indicated that the use cases of Clinical Intelligence include “directing care,” “support next 
best clinical action.”  (BMJ Presentation at 21.)  This shows that the knowledge graph enables 
software to generate “a healthcare determination,” as recited in the claim. 
 

 
(BMJ Presentation at 21.) 
 

 
(BMJ White Paper at 8.) 
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24 24. A system as recited 

in claim 23, wherein 
each of said 
investigation nodes is 
linked to a 
corresponding result 
node holding a result of 
said each investigation 
node, each of said 
corresponding result 
nodes being linked to 
said at least one of said 
medical condition nodes 
to which said each 
investigation node is 
linked. 

The knowledge graph stored by the database of BMJ Clinical Intelligence includes investigation 
nodes that are linked to a corresponding result node holding a result of each investigation, and each 
of the corresponding result nodes is linked to at least one of the medical condition nodes to which 
each investigation node is linked. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
The BMJ Presentation shows a “Result” node linked to the “Investigation” node in the knowledge 
graph architecture and labels the edge joining the two “expected result.”  (BMJ Presentation at 30.)  
This labeled link is consistent with an investigation node being linked to a corresponding result 
node as claimed.  
 

 
(BMJ Presentation at 30.) 
 
BMJ’s example pictured below further shows the knowledge graph structure populated with 
example content.  The “standardized symptoms score” investigation node is linked to two “result” 
nodes “Higher symptom burden CAT>10” and “Lower symptom burden CAT<10.”  That same 
investigation node is joined by an “indicated population” edge to the “COPD” condition node.  
(BMJ Presentation at 37, 38.)  Because the investigation node and its two result nodes occupy a 
common path to the COPD condition node, each result node is linked to the same medical 
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condition node to which the investigation node is linked. This is consistent with at least one result 
node being linked to medical condition nodes.   
 

 
(BMJ Presentation at 37.) 
 

 
# ’883 Patent Claim Accused Product 
25 25. A system as recited 

in claim 23, wherein 
said finding nodes are 
diagnostic factor nodes. 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, said finding nodes are 
diagnostic factor nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
In BMJ’s knowledge graph diagram, the edge running from the “Condition” node to the “Finding” 
node is labeled “diagnostic factor.”  (BMJ Presentation at 30.)  BMJ’s architecture slide also 
enumerates “Diagnostic factor” as an available node category for the stored knowledge graph and 
reports 11,705 such nodes.  (BMJ Presentation at 32.)  These architecture notes indicate that 
“finding” nodes can be a type of “diagnostic factor” node in the BMJ knowledge graph.  
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(BMJ Presentation at 30.) 

 

(BMJ Presentation at 32, “diagnostic factor 11705”.)  The above figure also illustrates that BMJ has 
extracted many “diagnostic factors” (examples of findings).   
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26 26. A system as recited 

in claim 23, wherein 
said each investigation 
node does not include 
information specific to a 
medical condition 
associated with one of 
said medical condition 
nodes to which said 
each investigation node 
is traversable. 

In BMJ Clinical Intelligence, each investigation node does not include information specific to a 
medical condition associated with one of the medical condition nodes to which the investigation 
node is traversable. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
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 investigation separate from specific information about the medical condition details.  
(BMJ Presentation at 30.) 

 
(BMJ Presentation at 30.) 
 
 
BMJ’s example in the presentation shows a similar arrangement.  The investigation node is the 
generic instrument “standardized symptoms score” and the condition-specific content, namely the 
CAT thresholds and the operator and value ranges, are stored on separate result and range nodes 
downstream of the investigation node.  (BMJ Presentation at 37, 38.)  The investigation node 
therefore does not itself include information specific to COPD, or to any other condition to which it 
is traversable, as claimed. 
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(BMJ Presentation at 37.) 
 

 
# ’883 Patent Claim Accused Product 
27 27. A system as recited 

in claim 23, wherein 
each of said 
investigation nodes is 
disambiguated across 
said plurality of medical 
condition nodes. 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, each of said 
investigation nodes is disambiguated across said plurality of medical condition nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
BMJ states that the knowledge graph approach “allows us to create a single model for a whole 
domain of practice,” as distinguished from condition-specific rule sets.  (BMJ White Paper at 9.) 
The single model can in this way provide clarity (i.e., disambiguation) for how an investigation 
may relate to a plurality of medical conditions through the knowledge graph links.  
 

 
(BMJ White Paper at 9.) 
 
A single domain-wide model stored in one database requires that an investigation appearing in the 
pathway of more than one condition be represented once and resolved unambiguously wherever it 
is reached.  BMJ Clinical Intelligence does this by routing every investigation to its conditions 
through patient population definition nodes rather than storing a separate investigation node per 
condition.  (BMJ Presentation at 30.)  The single “standardized symptoms score” node serving the 
indicated population of COPD and Adult is an instance of that design.  (BMJ Presentation at 37.) 
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(BMJ Presentation at 30.) 
 

 
(BMJ Presentation at 37.) 
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28 28. A system as recited 

in claim 23, wherein 
each of said 
investigation nodes is 
independent of said at 
least one of said medical 
condition nodes to 
which said each 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, each of the 
investigation nodes is independent of the at least one of the medical condition nodes to which each 
investigation node is traversable. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
BMJ’s architecture includes no direct edge between the “Investigation” node and the “Condition” 
node.  The investigation reaches the condition only by traversing the intervening “Patient 
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investigation node is 
traversable. 

population definition” node.  (BMJ Presentation at 30.)  That separation demonstrates that the 
investigation nodes and their stored data are independent from the condition nodes and their data.  
That is, the investigation node’s definition in the database does not depend on any particular 
condition because the condition is reached only by traversal. 
 

 
(BMJ Presentation at 30.) 
 
In the White Paper, BMJ explains why it considers independence of the condition nodes from the 
investigation entries important: “rules necessarily take a single disease perspective which will not 
work for patients with multimorbidity.”  (BMJ White Paper at 5.)  BMJ offers the knowledge graph 
as the alternative that avoids that coupling.   
 

 
(BMJ White Paper at 5.) 
 

 
# ’883 Patent Claim Accused Product 
29 29. A system as recited 

in claim 23, wherein 
The knowledge graph stored by the database of BMJ Clinical Intelligence further includes, for each 
of said investigation nodes, a data structure different from said each investigation node that is 
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said knowledge graph 
further includes for each 
of said investigation 
nodes, a data structure 
different from said each 
investigation node that 
is traversable to both 
said each investigation 
node and said at least 
one of said medical 
condition nodes to 
which said each 
investigation node is 
traversable, said data 
structure including 
attributes pertaining to 
said at least one of said 
medical condition nodes 
to which said each 
investigation node is 
traversable. 

traversable to both said each investigation node and said at least one of said medical condition 
nodes to which said each investigation node is traversable, said data structure including attributes 
pertaining to said at least one of said medical condition nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
BMJ’s “Knowledge Graph Architecture” diagram shows a “Patient population definition” node 
positioned between the “Investigation” node and the “Condition” node, with the edge to the 
Condition node labeled “component.”  (BMJ Presentation at 30.)  The Patient population definition 
node is consistent with the claimed data structure.  It is a distinct node stored in the database, 
different from the investigation node, and it is traversable both to the investigation node and to the 
condition node.   
 

 
(BMJ Presentation at 30.) 
 
BMJ’s patient centred cycle slide identifies the attributes of a patient population node, describing 
the patient population by its “Phenotype including: Existing conditions, Demographics, Treatment 
Hx, Investigation Results, Genotype, Environment.”  (BMJ Presentation at 45.)  Those attributes 
pertain to the medical condition node to which the investigation node is traversable.  BMJ’s 
example shows the same structure populated, with the “standardized symptoms score” investigation 
node reaching an indicated population comprising COPD and Adult through an “indicated 
population” edge.  (BMJ Presentation at 37.) 
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(BMJ Presentation at 45.) 
 

 
(BMJ Presentation at 37.) 
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30a 30. A system as recited 

in claim 23, wherein at 
least one of said 
investigation nodes is 
traversable to at least 
two of said medical 
condition nodes and 

In the knowledge graph stored by the database of BMJ Clinical Intelligence, at least one of said 
investigation nodes is traversable to at least two of said medical condition nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
BMJ describes the knowledge graph as “a comprehensive domain model that is not single disease-
specific or single drug-specific.”  (BMJ White Paper at 12.)  BMJ further explains that the graph 
permits it to take a disease and find all of the neighboring diseases and comorbidities to which that 
disease is connected.  (BMJ White Paper at 8.)  This indicates that a disease (i.e., condition node) 
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will be linked to multiple other nodes such as multiple investigation nodes which may lead to that 
condition.  
 

 
(BMJ White Paper at 12.) 
 

 
(BMJ White Paper at 8.) 
 
BMJ allows investigation nodes to route to multiple condition nodes by routing investigations to 
conditions through Patient population definition nodes, which are in turn reached from multiple 
conditions.  (BMJ Presentation at 30.)   
 

 
(BMJ Presentation at 30.) 
 

30b wherein said at least one 
of said investigation 

Said at least one of said investigation nodes does not include information specific to medical 
conditions associated with said at least two of said medical condition nodes. 
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nodes does not include 
information specific to 
medical conditions 
associated with said at 
least two of said medical 
condition nodes. 

 
The investigation node in the BMJ knowledge graph architecture 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 a 
clinical investigation does not include information specific to the medical condition, but could link 
to many conditions. (BMJ Presentation at 30.) 
 

 
(BMJ Presentation at 30.) 
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31 31. A system as recited 

in claim 23, wherein 
said knowledge graph 
further includes on a 
path between each 
medical condition node 
and each of said 
investigation nodes to 
which said each medical 
condition node is 
traversable, a ranking 

On information and belief, the BMJ Clinical Intelligence knowledge graph further includes on a 
path between each medical condition node and each of said investigation nodes to which said each 
medical condition node is traversable, a ranking value indicating how likely it is that an 
investigation represented by said each investigation node is indicative of a medical condition 
represented by said each medical condition node. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
For example, traversing BMJ’s graph database from one diagnostic factor (which could be an 
investigation) to a medical condition produces a rank that may be different from traversing from 
that same diagnostic factor to another medical condition.  BMJ’s case study with Sayvant illustrates 
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value indicating how 
likely it is that an 
investigation 
represented by said each 
investigation node is 
indicative of a medical 
condition represented by 
said each medical 
condition node. 

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.” 
 

 
 
(BMJ Case Study at 8.) 
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32 32. A system as recited 

in claim 23, wherein 
said knowledge graph 
further includes on a 
path between each 
medical condition node 
and each of said 
investigation nodes to 
which said each medical 
condition node is 
traversable, at least one 
condition-dependent 
attribute of a medical 
condition represented by 
said each medical 
condition node. 

The knowledge graph stored by the database of BMJ Clinical Intelligence further includes, on a 
path between each medical condition node and each of said investigation nodes to which said each 
medical condition node is traversable, at least one condition-dependent attribute of a medical 
condition represented by said each medical condition node. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
The example shown in the BMJ Presentation demonstrates condition-dependent attributes on the 
path between a medical condition node and an investigation node.  The “standardized symptoms 
score” investigation node is joined to its indicated population by an “indicated population” edge, 
and the score bands and operator-and-value ranges downstream of that node are specific to the 
COPD population.  (BMJ Presentation at 37.) 
 

 
(BMJ Presentation at 37.) 
 
 
The CAT threshold of 10 shows the threshold BMJ applies for COPD, sourced to the GOLD COPD 
guideline that BMJ links to the same subgraph by an “evidence” edge.  (BMJ Presentation at 38.)  
The CAT  > 10 threshold is therefore a condition-dependent attribute of the condition represented 
by the COPD node, stored on the path between the COPD condition node and the investigation 
node. 
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(BMJ Presentation at 38.) 
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33 33. A system as recited 

in claim 23 wherein said 
knowledge graph 
includes more than 
twenty thousand nodes. 

The knowledge graph stored by the database of BMJ Clinical Intelligence includes more than 
twenty thousand nodes. 
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
BMJ’s “Knowledge Graph Architecture” slide reports node counts by category: 905 disease, 7,555 
risk factor, 11,705 diagnostic factor, 9,339 investigation, 11,330 differential, 9,062 treatment 
action, and 5,695 complication.  (BMJ Presentation at 32.) 
 
Those seven categories alone total 55,591 nodes, which is nearly three times the claimed twenty 
thousand.  The figure is a floor rather than a total.  (BMJ Presentation at 32.) 
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(BMJ Presentation at 32.)   

 

 
(BMJ Website: Knowledge Graph Architecture.) 
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34 34. A system as recited 

in claim 23 wherein said 
knowledge graph 
includes more than one 
hundred thousand nodes. 

On information and belief, the knowledge graph of BMJ may include more than one hundred 
thousand nodes.  
 
As discussed above, BMJ Clinical Intelligence comprises a system as recited in claim 23. 
 
On its Clinical Intelligence website, BMJ shows an example of its knowledge graph architecture.  
BMJ indicates that the “[n]umbers indicate the current approximate number of relationships in each 
area” and it will “continue to expand coverage.”  Aggregating the approximate numbers and not 
including BMJ’s continued expended coverage, the total number of relationships described in 
BMJ’s knowledge graph has exceeded 100,000. 
 

 
(BMJ Website: Knowledge Graph Architecture.) 
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