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Text

HW-ST911 the unique instrument name

1M1 the run id

CON4WACXX the flowcell id

5 flowcell lane

1101 tile number within the flowcell lane

2249 'x'-coordinate of the cluster within the tile

2216 'y'-coordinate of the cluster within the tile

1 the member of a pair, 1 or 2 (paired-end or mate-pair reads only)
Y Y if the read is filtered, N otherwise .
18 0 when none of the control bits are on

TTAGGC, CGATC

CLINICAL DATA FORMATS

, Numerical data

index sequence

ECG Signals

Imaging data

INATGGCACCATTAAAAAGAATGTTTTATATGGTGTTGAGAAGGACAAAGCTGAAGAAGAAATTTAGTCTGCACTTGATGTTGCAAATGCAAAGAAA

+

#2A2<COPHIIIIIIIIIITIGCCHITIGITIFFHIIDGHIGITIIIIIICHGITIGGCECEGICFHCECDEFFFFDEEEEEDDDDDCDDCDDDDBC

ATGAGATAAATCAATTGTCTTTAATGAAGTACAGTCTTTGAATAATGAGTTTTGAACTCTTCTGCAAC GGAAACTTTAAAGTTTGTAATG
+
#4A2<AADHI I I I I IITHHIIIIIIIIIIFGITI@GIIFIIIGIIIIEIDHERIIIHIIIIIIIIITIICHIITHHEEDFFFFFEEECEEEADDFC
@HWI-ST911:111: CONAWACXX:5:1101:3746:2179 1:N:0:TTAGGC CCATC:+11+A
ATGTCATCCATCTTTTCCTATCTAAAAAAGAAT CAAAAAAGGGATAGTACAGAGGGAAAGTTCAATCCAGAGGACGATGAAACACTGATTGATGG
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Figure 1.
Multimodal Clinical and High-Throughput Data, Captured in Diverse Ways.




» Images

= Videos

= Emails

= Documents, PDFs

= Quantitative data from
databases

= Spreadsheets
= Text content
» Voice and audio

= Structured data

1 Queryable with a well-
defined schema

® Unstructured data
_ No well-defined schema,
not queryable
= Semi-structured data

1 Limited structure and
queryability

» On-premises databases
» Data warehouses

» Data Lakes

» Cloud sources

» Edge devices

» Hybrid

» Sensors/loT
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Automated & Assisted Diagnosis Error Free Diagnostic results

and Treatment Intelligent Symptom Analysis

Real-time Patient Prioritization Predictive and Early diagnOStiC!
and Triage

Radiology Assistant
Pregnancy Management 2 b . .

Diagnosis via Medical Imaging
Health Assistants and

Personal Trainers

Data Mining and Analytic y e Surgical Robots

Drug Discovery : : e Personalized medications
e & care

Drug Design
Pandemic Detection - e Clinical Trials

Vaccine Development » Alternative Diagnosis
Prescription auditing




SYNTHETIC DATA

Synthetic data is artificially generated data that mimics the structure and
properties of real-world data.

It is created using mathematical models and algorithms to generate realistic datasets without
compromising privacy.

Used in clinical trials , researchers can use synthetic data to create a so called “synthetic control

”

arm

Using synthetic data for healthcare research brings many benefits, including privacy protection,
data availability, scalability, research collaboration, reproducibility, and addressing issues related
to data bias and representativeness.
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Knowledge of data origin,
location, and changes

The ability to exchange (read
and write) data as needed

~

The presence of the data
in the required format

Quantitative dimensions of
data usefulness

Health Information Technology (HIT) Context
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® ncology data burdel

Diagnosis Treatment Treatment Follow-Up
Planning Delivery
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Standards, Terminologies, and Ontologies Widely Used in Clinical Medicine.”

Type of Data
Diagnoses

Phenotypic
abnormalities
Medications

Adverse reactions

Procedures

Laboratory
examinations

Imaging data

Ontology Example of Term

Systematized Nomenclature of Medicine Clinical =~ Triple-negative breast carcinoma
Terms (SNOMED CT) (NCIT:C71732)

ICD
Orphanet Rare Disease Ontology (ORDO)
National Cancer Institute Thesaurus (NCIT)

Human Phenotype Ontology (HPO) Bronchopulmonary sequestration
(HP:0010960)

RxNorm Panobinostat (CHEMBL483254)

DrugBank

ChEMBL

Ontology of Adverse Events (OAE) Injection-site induration
(OAE:0000323)
Medical Dictionary for Regulatory Activities Cardiac aneurysm repair

(MedDRA) (MEDDRA/10007514)

Logical Observation Identifiers Names and Codes Creatinine in serum or plasma
(LOINC) (LOINC:2160-0)

Digital Imaging and Communications in Medicine Periosteal cortical thinning
(DICOM) (RID45761)

RadLex
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Contex Embedding (N-dimensional vector)

/ (02.07.-01....04) \

Context for “Altered Mental Status” Concepts detected by MedCAT Context for "Altered Mental Status™

| | |
[ \ \ \

[
57 year old man with 3 weeks of |Altered| Mental Status| with PMH of bipolar disorder.

Context length 5 words Context length 5 words

C0278061 C0392747 C0278060 C0449438
Abnormal mental state Changed Mental state Status
- — Time: Curremt Tiene: ourrent Time: Current Tume: Current

Meta-annotations fe.g. Time, Negation, \
Experiencer..)

Main Nested
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