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U S I N G  N U V A  T O  A N A L Y S E  C O D E  S Y S T E M S



Objective

Provide to code systems designers a tool to evaluate the ability of a code system to represent 

precisely and exhaustively every vaccination administration record.

Help them in improving their codifications.

Gather and distribute alignments across code systems.



Method

• Based upon the unified nomenclature of vaccines NUVA, that:

• Gathers the concepts from any available code system

• Describes the function of each vaccine through its valences

• Allows to navigate through different levels of precision with the hierarchy of valences.

• Map every NUVA concept to the most precise possible equivalent in the candidate code 

system.

• Completeness is the percentage of NUVA concepts that could be mapped

• Precision is the average number of NUVA concepts that are confused within a same code 

from the candidate code system.



Mapping rule
If the NUVA code matches exactly an external code, then the mapping exists and is univocal 

(NUVA VAC0551 = CVX130)

Otherwise, the NUVA code is considered as mappable if:

• It contains all valences of the candidate code (or more precise versions of the same 

valences)

• It does not contain any valence that is not in the candidate code

Vaccine Precise 
valences

Parent  
valences

CVX code

AMBIRIX
HepA-bv-PED HepA-I

104
rGBsAg-20 HepB



Concrete vaccines
(branded products)

Abstract vaccines
(ATC, SNOMED-CT, ICD-11, etc.)

Abstract vaccines
(ATC, SNOMED-CT, ICD-11, etc.)Code system A

Code system B
Code system C
Code system D

Any vaccine
The abstraction cone

NUVA aggregates the 
concepts from all code 
systems.



Completeness
What share of concepts is covered by a code system.

According to the purpose, it may be measured:
• Against all concepts
• Against abstract vaccine concepts

Code system All Abstract

ATC 83% 71%

CVX (US) 88% 82%

CVC (CAN) 80% 64%

CNK (BEL) 9% -

Ex. There is no ATC code for a multivalent 
vaccine against Typhoid, Diphtheria and Tetanus.



Precision
Within the covered concepts, blur is the number of 
concepts that cannot be differentiated by their 
external code, once an optimal representation has 
been selected.
When several codes can be used for a same 
concept, use the one with the minimal blur.
Precision is the inverse of the average blur.

Code system All Abstract

ATC 9% 38%

CVX (US) 14% 56%

CVC (CAN) 24% 44%

CNK (BEL) 100% -

Target concept

Best D code

D codes

Ex. On the average, an ATC code covers 11 concepts.



Illustration
• Completeness

REPEVAX is a quadrivalent vaccine for Diphtheria, Pertussis, Poliomyelitis and Tetanus, with 

adult doses. There is no CVX code for such a combination (only CVX-130 for pediatric doses)

• Precision

The best CVX code for FLUENZ TETRA is CVX-111. It makes it undiscernible from 3 other 

vaccines.

Vaccine Valence Valence description # 

FLUENZ TETRA Inf-4L Quadrivalent live attenuated influenza vaccine 1

CVX-111 Inf-L Influenza vaccine, live attenuated 4

CVX-88 Inf Influenza vaccine, unspecified 86



Redundancy

For a given external code, there is one and only one equivalent NUVA code.

But several codes in the external code system can match a same NUVA code since NUVA 
is blind to all aspects that are not relevant for long-term vaccination history:
• CVX-120 and CVX-170 are both VAC0506-DTaP/IPV/HIB vaccine, used in the US or not.
• CNK-475946 and CNK-288461 are both VAC007-GARDASIL, with solvent presented in 

flask or in prefilled syringes.
Redundancy is measured as the average number of external codes for a NUVA code.

Code system All Abstract

ATC 1.0 1.0

CVX (US) 1.2 1.3

CVC (CAN) 1.1 1.1

CNK (BEL) 2.5 -



Tooling
Python script NUVA_Eval.py

Input is a CSV mapping file
(Label is optional)
Reference files are available 
from https://ivci.org/nuva

https://ivci.org/nuva


Tooling results
Metrics

Best options in code system for each concept

Codable concepts for each code



Interpreting the metrics

The metrics are not quality indicators by themselves, their importance depends upon the 
purpose of the given code system.

Completeness and Precision are often contradictory.
“Any vaccine” code would be 100% complete but totally unprecise.
Pharmaceutical codes are 100% precise but cannot cope with historical abstract records.

Redundancy is legitimate for codes that address other dimensions than the NUVA scope.
If needed, the abstraction code could be extended downward to address such dimensions.

Code system Complete Precise Redundant

ATC 83% 71% 1.0

CVX (US) 88% 82% 1.2

CVC (CAN) 80% 64% 1.1

CNK (BEL) 9% - 2.5
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