
CoviDB
A SNOMED CT enabled database for 

COVID-19 related data

Christophe Gaudet-Blavignac
Julien Ehrsam
Cyrille Duret
Christian Lovis



Information sharing
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Data (re)use
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SARS-CoV-2 in Geneva

4https://www.hug.ch/covid/archive-2eme-vague
https://www.covid19.admin.ch/fr/epidemiologic/case?geoView=table&geo=GE&rel=abs&time=phase2





Multiple places
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Multiple type of data

• .doc
• .pdf
• .txt
• .xml
• .xhtml
• .json
• .csv
• .xls
• .rtf
• …

7Weber, Mandl, and Kohane, “Finding the Missing Link for Big Biomedical Data.”



Standards

• Technical

• HL7 FHIR
• HL7 CDA
• ISO 13606
• OMOP CDM
• DICOM
• CDISC
• …
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• Semantic

ICD-10

• Diseases

CHOP

• CH – Surgical
procedures

LOINC

• Observations and 
laboratory exams

ICNP

• Nursing 
procedures

ICPC

• Primary care

ICF

• Function and 
handicap

ATC

• Drugs

GTIN

• Commercial units

RxNorm

• Drugs

Orphanet

• Orphan diseases

MedDRA

• Medical products …..



Externalizing meaning
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T86.4

Meaning

The patient 
suffered from a 
liver transplant 

failure and 
rejection

Meaning

“Patient had LT rejection”

Information transfer using free text

Information transfer using a classification

T86.4 Liver transplant 
failure and rejection

Meaning

T86.4 Liver transplant 
failure and rejection

The patient 
suffered from a 
lung transplant 

failure and 
rejection

The patient 
suffered from a 
liver transplant 

failure and 
rejection

The patient 
suffered from a 
liver transplant 

failure and 
rejection



Multiple languages

• Standards 
• Natural language
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ATC:B01AA07

dosage_code: 29570

Sintrom Acénocoumarol

SINTROM 4 
cpr 4 mg 20 pce

INR 

The white pill I take 
in the evening

GTIN: 7680216930303

LOINC: 34714-6



Encoding damages information
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Snow white asleep, surrounded 
by the mourning dwarves.

• R40.2 Coma
• T57.0 Toxic effect of Arsenic and its 

compounds
• Z63 Other problems related to 

primary support group, including 
family circumstances

• E34.3 Short stature, not elsewhere 
classified

Real world Narrative 
representation

ICD-10 
representation

Quantity of information
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https://www.snomed.org/our-customers/members

• Born in 2001 (CTV3 – SNOMED RT)
• Owned by its 40 members countries
• Free to use for members
• Non-profit organization: SNOMED International
• The most comprehensive, multilingual clinical 

healthcare terminology in the world



Composition of SNOMED CT 

• Concepts
• 354,448

• Descriptions
• 1,506,185

• Relationships
• 3,043,425

13https://browser.ihtsdotools.org/qa/#/descriptive-
statistics

Pneumonia caused by Severe acute 
respiratory syndrome coronavirus 2

COVID-19 pneumonia
882784691000119100

Pneumonia caused by 2019 novel coronavirus

713084008 |Pneumonia caused by 
Human coronavirus|

880529761000119102 |Lower respiratory 
infection caused by Severe acute respiratory 

syndrome coronavirus 2|

840533007 |SARS-CoV-2|

441862004 |Infectious process|

39607008 |Lung structure |

Is a
Is a

Pathologic process

Finding site

Causative agent



Compositional possibilities

• Compositional grammar

• Postcoordinated concept

14https://confluence.ihtsdotools.org/display/DOCSCG



Goal

Create a database of SARS-CoV-2 patients in HUG

Allow the governance of HUG to support decision processes 
required by the pandemic

Allow reuse of the data for research

15



New approach
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FOCUS ON EXISTING 
DATA

HUMAN READABLE 
LABEL

CLEAR SEMANTICS



Methods

• Tested for SARS-CoV-2

• Diagnosed with SARS-CoV-2

• Suspect of SARS-CoV-2 infection

All patients

• Laboratories, observations, diagnoses, administrative data, etc.

All structured data

• If already known in the hospital

2 years of history

17



Methods

18

"datas" : [
{ "subkey" : "sys", 

"value_str" : "90", 
"value" : 90.0, 
"unit" : "mmHg"

}, 
{ "subkey" : "mode", 

"value_str" : "invasive"
},

tension artérielle 

mode de prise 

moyenne 

diastolique 

systolique
72313002 |Systolic arterial pressure (observable entity)| 

271650006 |Diastolic blood pressure (observable entity)| 

6797001 |Mean blood pressure (observable entity)| 

386534000 |Arterial blood pressure (observable entity)| 
+

272391002 |Measurement technique (qualifier value)| 

{"subkey" : "dia", 
"value_str" : "47", 
"value" : 47.0, 
"unit" : "mmHg"

}, 
{"subkey" : "mean", 

"value_str" : "62", 
"value" : 62.0, 
"unit" : "mmHg"}

Raw data Readable label Semantic encoding



CoviDB

• 4085 lab analysis, 
• 1200 simplified labels
• 1204 SNOMED CT encodings

• 365 observations
• 340 simplified labels
• 331 SNOMED CT encodings

• 128 formularies encoded in 
SNOMED CT
• 4172 droplists

• 478 SNOMED CT encodings
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871555000 |Detection of ribonucleic acid of 
Severe acute respiratory syndrome coronavirus 2

258500001 |Nasopharyngeal swab

119342007 |Saliva specimen

MATERIEL ANALYSE RESULTAT RESULTAT_LIBEL

autre 2019-nCoV, PCR SARS2, Nimb, interp SARS-CoV-2, ARN, PCR, ql (Nimbus)

autre 2019-nCoV, PCR 2019-nCoV, interp. SARS-CoV-2, ARN, PCR, ql (COBAS 6800)

autre 2019-nCoV, PCR CoV2, GXpert, interp SARS-CoV-2, ARN, PCR, ql (GeneXpert)

frot. 2019-nCoV, PCR SARS2, Nimb, interp SARS-CoV-2, ARN, PCR, ql (Nimbus)

frot. 2019-nCoV, PCR 2019-nCoV, interp. SARS-CoV-2, ARN, PCR, ql (COBAS 6800)

frot. 2019-nCoV, PCR CoV2, GXpert, interp SARS-CoV-2, ARN, PCR, ql (GeneXpert)

salive 2019-nCoV, PCR CoV2, GXpert, interp SARS-CoV-2, ARN, PCR, ql (GeneXpert)

salive 2019-nCoV, PCR SARS2, Nimb, interp SARS-CoV-2, ARN, PCR, ql (Nimbus)

salive 2019-nCoV, PCR 2019-nCoV, interp. SARS-CoV-2, ARN, PCR, ql (COBAS 6800)



CoviDB
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890’000 
stays

191’000 
patients

30’000’000 
lab analysis

227’000’000 
observations

4’700’000 
diagnoses

2’800’000 
prescriptions



Use cases: visualizations
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Use cases: research
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Autoser
Cov

StratCov

COVID
HBP

HGT 
COVID

COVID 
Vagues

Faisabilité de l’utilisation d’un dispositif d’auto-
prélèvement de sang capillaire pour des sérologies 
anti-SARS-CoV-2 et performances des tests 
sérologiques chez des patients vulnérables

Etude rétrospective examinant 
l’interaction entre le système hépato-
pancréato-biliaire et le COVID-19

Impact de la glycémie pré-
hospitalière sur le pronostic des 
patients avec COVID pris en 
charge en pré-hospitalier

Patient characteristics and outcomes among patients 
hospitalised at Geneva University Hospital with COVID-19: 
Comparison between first and second waves

Evaluation de stratégies thérapeutiques 
dans le contexte du COVID-19 



Conclusions

ALL COVID RELATED 
DATA

ONE PLACE CLEAR SEMANTICS

HUMAN READABLE 
LABELS 

ONLY BROWSE 
RELEVANT ITEMS

BENEFIT FROM 
SNOMED CT FEATURES
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Thank you!
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“The Hatter’s remark seemed to have no sort of meaning in it, and yet it was certainly English.”

Lewis Carroll, Alice in Wonderland


