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Aims

To confer basic knowledge of the 
description of physical characteristics of 
patients 

To describe the current state of systems 
for defining, categorizing and capture of 
these characteristics

To explain the problems faced when 
implementing a clinically usable data 
capture system and to provide a working



Introduction

Which data of phenotyping to rely on?

How to capture and store clinical data?

How to enable contextual assignments, 
categorization and analytic evaluation of 
the data

How to use the data to answer clinically 
decisive questions for achieving optimal 
outcomes?



What is a phenotype? – Peter Robinson, 
Charité, Berlin

– At least five definitions of phenotype in 
use in the biology literature

– The collection of observable traits of an 
organism, comprising its morphology, its 
physiology at the level of the cell, the 
organ, and the body, and its behaviour, 
comprising even characteristics such as 
the gene expression profiles in response 
to environmental cues
Robinson P Human Mutation 2012;33:778



Phenotype for purely clinical purposes
– Collection of traits elicited from the health 

history and physical findings of a given 
patient

Precision medicine
– Using the comprehensive phenotype and 

all available, validated medical knowledge 
to tailor patient care with the aim of 
achieving an optimal outcome



Systems for Clinical Phenotyping
Clinical data from diagnostic classification 
systems of diseases
Standardized nomenclature systems

– SNOMED
– ICD (International Classification of Diseases)
– ICF (International Classification of Functioning)

DECIPHER (DatabasE of genomiC
varIation and Phenotype in Humans using 
Ensembl Resources)
Human Phenotype Ontology (HPO)



https://www.deciphergenomics.org



DECIPHER (DatabasE of genomiC varIation
and Phenotype in Humans using Ensembl
Resources)

– Interactive web-based database which 
incorporates a suite of tools designed to aid the 
interpretation of genomic variants

– DECIPHER enhances clinical diagnosis by 
retrieving information from a variety of 
bioinformatics resources relevant to the 
variant found in the patient

– Patient's variant displayed in the context of both 
normal variation and pathogenic variation 
reported at that locus, thereby facilitating 
interpretation

https://www.deciphergenomics.org



(a) DECIPHER enables the deposition of phenotypes using HPO terms. (b) DECIPHER supports the 
deposition of developmental milestones and anthropometric measurements, for example, 
occipitofrontal (head) circumference

Foreman J Human Mutation 2022;43:682-697









https://hpo.jax.org/app/



Human phenotype ontology
Standardized vocabulary of phenotypic 
abnormalities in human disease
In development using

– Medical literature
– Orphanet (https://www.orpha.net/consor/cgi-

bin/index.php)
– DECIPHER (https://www.deciphergenomics.org)
– OMIM (Online Mendelian Inheritance in Man; 

https://www.omim.org)
HPO currently contains over 13,000 terms and 
over 156,000 annotations to hereditary 
diseases



https://hpo.jax.org/app/



Phenomizer
April 2023

– 11’442 features
– 8’057 diseases



https://compbio.charite.de/phenomizer/



https://compbio.charite.de/phenomizer/



https://compbio.charite.de/phenomizer/



https://compbio.charite.de/phenomizer/



Impediments to use in clinical
medicine
Documentation of health history and 
physical findings

– Insufficient resolution
– No system for documentation or reporting

Features mostly related to genetic defects 
Incomplete ontology due to

– Lacking resolution
– Binary and specific search aids insufficient
– Omission of standard diagnostic attributes

Multiple time points not possible



Curation centralized
Changes require extensive resources
Language restricted to English



Data capture for clinical medicine

How to capture and store clinical data?

How to enable contextual assignments, 
categorization and analytic evaluation of 
the data

How to operationalize our data to ask and 
answer decisive questions about 
outcomes?



Prerequisites

1. Unrestricted ability to migrate
– Data (-base)
– Programmes/ algorithms

2. No proprietary storage system
3. Full addressability of data at blinding 

speed (search engine technology)



Concept
To provide a comprehensive basis for 
digital diagnostics: 

– Structured data entry (SDE) tool to 
capture clinical data as discrete 
items/features with references to defined 
properties, anatomic location and time 

– Application of advanced IT tools to 
consolidate and analyse data from different 
sources to enable evaluation of large 
cohorts 

INCREASE 2020



To enable seamless integration of existing 
genomic and imaging data of large cohorts 
of patients with all other modalities* in an 
easy to use clinical decision support system 
(CDSS): 

– By directly targeting the data stream of high-
throughput, allelic level resolution whole genome 
sequencing (WGS) 

– By examining the prospect for image analysis in 
addition to routinely collected (unstructured) data 
in clinical care

– By aggregating data to obtain data-driven 
diagnostic and prognostic information to support 
precise and fast clinical decision making and 
personalised medicine

INCREASE 2020



Documentation of a health history and 
physical findings

Efficient and reliable electronic capture
Time-stamped, discrete data objects and 
their attributes
Incorporated real-time report generator
Multiple language data entry and report
Data storage system provides basis for 
broad analysis and inter-actability of data 
with other storage



The user interface is accessible in two 
roles, a consumer role (CR) and an 
administrator role (AR); designated 
domain experts get access in AR
In AR the domain expert has access to 
backend subsystems that permit

– To create, modify and delete fields
– To set field-properties, such as the type 

(text field, checkbox, radio-button, etc.)
– To position
– To create new forms 

INCREASE 2020



Content and phrasing of the report 
generator can be defined in AR

Clinicians use the CR to create new 
content of existing forms, alter content, 
search for content, and generate reports

Captured content is processed in a 
semantically cohesive format by real-time 
report generation with the intention to 
spare physician and allied health care 
personnel resources

INCREASE 2020



INCREASE 2020



Customization via Module
Entry via:
Login > Domain Routine > Customise my
Modules > click on Master of choice, file builds
To edit:
Scroll to element of choice > click on line of
interest > click on pencil icon > click on Edit
Change items available
Use Save, Preview and Discard as appropriate
To save changes to existing module, click Save



INCREASE 2020



Customization via Table
Entry via:
Login > Domain Routine > Customize my
Modules > click on field > choose table* for
new version or new module
*For new version or module rename table
before upload
For Upload: 
Click on field + > Choose File > fill in new
Module Name > Submit > Back Button
When count complete, module ready for use



Beispiel Glasgow Coma Scale (GCS)

Elemente aufgelistet, Berechnung hinterlegt
Im Bericht GCS Score
Auflistung der Art von Feldern
Verschiedene Sprachen hinterlegt





Diagnoseraster für degenerative Wirbelsäulenerkrankungen



Implications of structured data entry
For patients

– Improved and personalized diagnostics
– Access to own data possible
– Structured follow-up data for outcome assessment and quality control

For physicians
– Documentation with discrete, time-stamped data points is available real-

time and is paired with reporting, 
– Fully addressable and analyzable data for quality control and research
– More face time with patients
– Analysis for individual care, quality control and research

For health professionals
– Structured data entry tailored for disease, as for physicians
– Suggestions for structured diagnosis

For technology
– Data from diverse sources for improved diagnosis, outcome measurement, 

research
– Option to expand to any other disease

For my institution
– Data to drive process organization and optimization for increased quality 

and cost savings



Summary
Phenotyping systems for physical 
characteristics available for research purposes
Not operational for clinical routine not given

– Insufficient resolution
– No system for clinical documentation or reporting
– Limited sequential input
– Adaptations resource-intensive
– Limited language editions  

Structured data entry with enabled domain 
implemented adaptations technically feasible for 
embedding in a given system



What next?



Structured data entry
- Health history
- Physical findings

Apparative diagnostics
- Physiologic
- functional

Routine laboratory
- General 
- Specialized

Imaging
- Radiation based
- Ultrasound
- MRI, others
- combined

Molecular diagnostics
- Genetics
- Epigenetics
- Other

Response to therapy
- Efficacy, Effectiveness
- Undesired effects
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