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Antecedents: CC_BCN_Spain

® Iniciativa estratégica, tecnologica, professional, transversal i integradora de la tematica de
les classificacions de malalties que segueix les directrius de la WHO-FIC Network,

® Ubicada a Barcelona i que depén del Departament de Salut de la Generalitat de Catalunya.

® S'inicia el 2008, es formalitza el 2010 amb la presentacid de la candidatura del Departament de
Salut mitjancant la Fundacio TICsalut | amb el suport del MSSS, el Servei Balear de Salut i la CS d'Andorra. Fins
el 2020 "under designation” sota el paraiglies de 'AQUAS.

® Finalitat del Centre: Ser referent, seguint les directrius d’'OMS Ginebra, en
la tematica de classificacié de malalties des de la perspectiva:

® Tecnologica (us i disseminacié de les TICs)
® Sanitaria (abordatge dels problemes de salut), i
® Internacional (col-laboracié amb altres institucions)

® Objectius vinculats:
® Participar en les diferents reunions de la WHO-FIC-Network i en tasques encomanades
® Organitzar la reunié anual de la WHO-FIC Network a Barcelona el 2014
® Fer el seguiment del SWP (Strategic WorkingPlan)
® Comunicar i fer difusié del CC-CIM-BCN
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Situacio actual

® L'AQuAS deixa la coordinacio del CC-BCN-Spain (2020)

® Es presenta la candidatura del Centre Col-laborador Académic Universitat de
Barcelona.

® Altres CCA: Calgary (Canada), Stanford i Mayo Clinic (EE.UU.), Xina (HDRC), Montpellier
i Lyon (Franca).

® Participacio en la reunié anual de 2020 com CCA "under designation".

® Gestions davant d'OMS-Ginebra i de la Universitat de Barcelona per formalitzar la
candidatura.



CCA Universitat de Barcelona / WHO-FIC Network

Activitats en curs
Participacio en les reunions de la WHO-FIC.

Participacio en |la Task Force de Family Development Committee (FDC) sobre
harmonitzacio de terminologies i impuls del projecte de Problemes de Salut a I'Hospital Clinic.

Propostes de TFGs sobre terminologies a la Facultat de Medicina i Ciencies de |la Salut de la UB.

Propostes

Col-laboracid en el desenvolupament de la versid integrada de la ICD-11, que inclou la
Classificacio Internacional d'Intervencions Sanitaries (ICHI) i la Classificacié Internacional del
Funcionament, la Discapacitat i la Salut (ICF).

Disseminacio del CCA per aconseguir col-laboracions.



PLN i codificacio automatica basada en textos clinics
Hospital Clinic de Barcelona

2010-2020
codingSuiteEnterprise
‘ 2018
‘ Codificaciéon automatica de
2017 diagnosticos y procedimientos
: . Proyecto sobre informes clinicos
codingsuite 5014 DeepBlue  con CIE-10-MC/SCP
‘ Modelo consolidado
en Urgencias

2010 (WHO-FIC Conference.

Codificacion Barcelo na)

automatica

® supervisada de

diagnodsticos de

2006-2009  reencias

Codificacion manual
con CIE9-MC



Situacio de partida (2010)

Activitat de I'area de Urgencies: 350-400 visites/dia.

Flux de treball establert:

Diagnostics escrits directament en text lliure pels metges d'urgencies en la HCE durant |'elaboracié
de l'informe de alta.
Assignacio (no supervisada) de codis CIE-9-MC per personal administratiu amb una guia de

butxaca.

Compromis amb CatSalut: entregar diariament el CMBD de Urgencies.

Restriccid pressupostaria per la crisi econdmica = sense pressupost per contractar codificadors.



Objectius del projecte @

1. Implementar un motor de codificacié basat en tecnologia d'Inteligéncia Artificial, que
permeti:

L'analisi semantica del llenguatge natural en expressions diagnostiques.
L'assignacio de codis CIM-9-MC en relacio amb models disponibles.

La garantia de qualitat de la codificacio final mitjancant el seguiment dels resultats
(modul de revisio).

2. Complir el compromis amb I'estalvi.

3. Obtenir informacié sobre I'activitat a Urgéncies amb la minima demora.



Plataforma de codificacio automatica (codingSuite)

Rep, a través d'un servei web, els diagnostics escrits pel medics a la HCE.
Analitza la proximitat semantica en relacio amb els models disponibles.

Assigna un codi CIM-9-MC amb un index de confianca.

Inclou un programari per a monitoritzar i controlar els resultats de la codificacio.
Permet la inclusié de noves assignacions a la base de dades amb un IC =100

Eina " Control i supervisio de la codificacio
de codificacio ‘

El metge d'urgéncies tecleja el
diagnostic textual


http://161.116.18.85:8088/perl

Codificacio automatica de diagnostics

fr diafisaria de tibia i

fractura diafisaria tercio distal
de tibia/peroné

fractura diafisaria tibia izq

fractura diafisaria tibia-peroné d

fractura diafisaria tibia y perone

fractura diafisaria tibia y perone
izq

fractura diafisari tibia izquierda

fractura diafisari tibia-perone izq

fractura diafisiaria tibia

fx diafisiaria tibia + peroné

fx diafisiaria tibia d

fractura diafisiaria tibia peroné

fract. diafisis de tibia con
peroneabierta

fr diafisis tibia cerrada
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97,92 % 95 = 93,03%

codingSuite™

La probabilidad de que un codigo identifique un diagnostico
es el resultado del producto de probabilidades asignadas a cada nivel de analisis realizado.
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Aprenentatge automatic (ML): els inicis (2010)

Entrenament inicial amb el corpus de Urgencies codificat
(130.000 parells de diagnostics + codis).

Corba inicial de aprenentatge positiva pero amb resultats inferiors als esperats
(setembre: 69%, octubre: 73%, novembre: 82%).

Deteccid d'assignacid de codis erronis (15% d'inconsistencies)

degut a la baixa qualitat del corpus.

Dispersio en els models de referencia.

Disminucio de I'IC previament assolit.

Increment gradual de la cua de revisio.

Poc efecte de les propostes fetes pels codificadors experts.



Accions correctores

Gener de 2011: Eliminacio dels diagnostics no validats

Marc de 2011:

Recodificacié automatica de la cua de revisio
Entrenament més freqlient de la base de dades (setmanal)
Disminucié progressiva del nivell d'IC del 75 al 66%

Setembre de 2011;
TAXA DE ERROR DE CODIFICACIO AUTOMATICA: 1.25%
TAXA DE CODIFICACIO AUTOMATICA (incloses les confirmacions): 90%

Febrer de 2012: Revisid especifica del cos de fractures (15-20% DB).
TAXA DE CODIFICACIO AUTOMATICA (incloses les confirmacions): 91%




Importance of the
training corpus in an
automatic diagnoses

coding system

WHO - FAMILY OF INTERNATIONAL CLASSIFICATIONS NETWORK ANNUAL MEETING 2014

}-“-'-\ Importance of the trainin
ol o, ~ automatic diagnoses

COrpuUS in an  11-17 October 2014
ing system

Barcelona, Spain

Paxtar Numtar

Authors: Conesa Al; Lozang-Rubi B*; Farreres R¥; Castellon B4, Pastor-Duran X' (1) WHO/CTS o insers
Medical Infarmatics. Hospital Clinic- University of Barcslona. {2) Words for Knowladge

Abstract

Information Technology 5.0

The evailability of solulions that enable sulomatic coding of clinical data allows lacing diagnosis registrabion in madical
environments thel on a daily basis generate large volumes of information. However, the qualily of the initiz] dala used in 2n
aubomatic diagnasis cading sofbware is essential lo ensure its efficiancy and conlinuity.

The Emergency Department (ED) of
Hospital Clinic provides care daily Lo
350 patienls  which receive  when
discharged a report that always has &l
leasl, one diagnasis in natural language
rEpI‘.‘lrh‘.‘d by doctors. These diagnoﬁes
are also kepl in our HIS.

Before the implementetion of Ihe
autometic diagnoses coding  Sysbem
[June 2010), the edministrative stafl of
the erea assigned an [CD-9-CM code Lo
eyvery madicel diagnasis using a catalog
imstalled at HIS te help them. This
coding was nol valideted or supervised
later.

Ruled gub the possibility of manually
ancode BMErgency aclivity, we choge
Lo implement a coding engine based on
artificial intelligence technolagy that
allowad Lhe gamantic anelygis  of
natural language expressions and the
assignment of ICD-3-CM codes  in
relatian o available madeals, which in
our case were codes and expressions
previously assigned by administralive
=LalT in the ED.

Mathads B Materials

Coding5uile™  is  a  platherrn that
receives written diagnases by & doclar
through & web service and assigns an
1ICD-9-CM code and a confidence indax
(CI) of the coding by analyzing the
semantic  proximity  in relation o
rmodels. In edditien, il indudes &
review of coding soltware thal adds to
the database new benchrmarks with &
CI=100. In  CodingSuite™,  the
likelihood of & code idenlifying &
diagnosis is the resull of the product of
probabilities assigned Lo esch lavel of
analysis performed.
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Initiglly, CodingSuite™ was lrained
with a corpus carresponding Lo one
year of eclivity of the ED (130,000
combinatiens of diagnoses and [CD-9-
CM  eodes), and showsd &  high
proportion of inconsistencies due Lo
leck af pracsion in coding (over 15%
af error). It was brained again aflar
recoding by experts the maest fraquent
inconsistencies.

afterwards, the platferm and the daily
review of cases nal achieving a 75% of
C1 were both impglemented in June
2010.

During the first  three  manths,
percantages  of  automatic  coding
increased, bul  we abseardced  thel
CodingSwile™  was  assigning  wrong
codes of diagnoses and wes  nol
learning properly. Consistenl errors in
the braining data, resulted in &
dispersion of reference moadels alter
SUCCESE Ve lrainings and, as a
consequence, in a decrease ol previous
IC, in a gredwal increase in the gueus
of errars Lo review and in 2 lower eflfect
of experts prapesals.
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Ir Jenuwary 2011, we dacided Lo remave
all the diagmeg thal heve nol already
been wvalidated by experls (apprax.
£0,000), and righl afler the percentage
af Ll i ] cades drnpned dramealically Lo
1%,

On March 2011, we took obther
additional measuras like the autamatic
recoding aff the review gueue, a highear
Irequency [weekly) of delebese
training and & decrease of IC level from
75 Lo B6%.

With this refinerment, we gol o reduce
the error rete of sulomatic coding Lo
1.25% and reached coding rates mear
0%,
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The last measure L@ oplimize aur
results wes Laken an Februgry 2012
and consisted in the addibien of a new
leval ol analysis, primarily Far
axpressions  corresponding Lo bone
frectures, thal invalve an imporient
percentage of the diagnoses in Lhe
datahasa.
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ko it & ST
aur levels of autematic and
correcl cading in the ED exceads D0%
regularly.

1. CodingSuite™ is able Lo learn Lo
code aulnmalically diagnoﬁu in
ani Emergenc-,.- Cepertment of a
hospitsl.

2. However, the quality af the initial
deta used with an  autamatic
dizgnasis  coding  software s
essentizl to ensure its efficiency
and continuity.

3. 1L is  advisable a continued
manitaring  of  coding  results,
especially in the early stages of
irmplernentation of Such a system.

2014



Resultats

89,4% 90,5% 91,4%

®mCoded HmHConfirmed HReviewed




codingSuite & CIM-9-MC (2010-2017)

Capac d'aprendre a codificar diagnostics automaticament en un departament d'Urgencies
(Lliurament a temps de I'CMBD d'Urgéncies sense necessitat de més recursos humans).

Millors exits:
v’ Utilitat per a la codificacié automatica (95%).
v'Capacitat per tractar grans volums de dades cliniques.
v'Facil integracié amb la HCE.

La qualitat del corpus inicial és essencial per assegurar eficiencia i continuitat.

Es aconsellable la supervisio continua dels resultats de codificaci6 (autoavaluacio), especialment
en les primeres etapes d'implementacio.

Aquesta metodologia es pot estendre a altres entorns (consultes externes, hospital de dia, etc.).



2016: Identificacio de conceptes mitjancant PLN en el text

lliure abans de codificar

L'handicap

Els procediments medics a Urgencies estan integrats dins de la narrativa del text natural en el formulari de

I'informe d'alta.

El problema: Identificar adequadament abans d'aplicar I'eina de codificacié.

La idea
Corpus: 64.463 informes d'urgencies

Identificacid de "Paraules clau” que poden ser
procediments.

Agrupacié de "Paraules clau" en 26 grups que
representen procediments medics generals.

Depuraci6 de les paraules clau (487)
per seleccionar la millor coincidencia.

Analisi de pertinenca dels parells "expressio
textual" + "Paraula clau".

Resultats

Assignacio correcta en la majoria dels
casos.

Alguns altres casos rebutjats per
ambiguitat o negativitat.

Necessitat de buscar el context explicit i
fer una analisis verbal en I'entorn de les
paraules clau.




WHO - FAMILY OF INTERNATIONAL CLASSIFICATIONS NETWORK ANNUAL MEETING 2016

Extraction and coding of Medical *** i 20
Procedures from Discharge Reports —
Authors: Conesa AV, Pastor X%, Lozano R WHECTS t nsers

I.- Hospgital Ciinde - Universily of Barcelong, 2.- CC-BON (Barcelona-Spain)

Automatic diagnoses cading from naturgl Lext, wrole by physicians in the Emergancy Discharge Reparls, is being
used since 2011 with very goad resulls. The diagnasis description is typead ingide an specific fiald named "Disgnosis® af the
discharge reparl form where is captured by the CodingSuile™ sollwere.

Thie challenge nawadays is to extand this salution ta Madical Proceduras. The igsue is ba identify them, inside the natwral
text nerrative of several bext fialds in the discharge repart form. We describe Lhe previcus Bnglysis and the process dong in
arder b detect those santences which include 8 procedure done Lo the patient 2L Ihe emergency episode.

We have analyzed 8 semple of 54463 discharge reparts from the Hospital Clinie earresponding o the years 2014-2015 The
firat slep has been Lo identily some "Keywords” acling as "cellectars” of a group of natural text expressions with the chance
Lo e procedures. These Keywords have been grouped around 26 clusters representing general Medical Procedures.

Extraction & coding of
Medical Procedures

from Discha ree The second step has besn to debug such keywords [487) in order Lo select those which match better the concept of Medical
g Procedures.
The Lhird slep is to analyze sach lextual expression relaled Lo esch keywoard end decide S appraprialenass,
Re ports Once these steps have been completad we will be able Lo train the CodingSuitedtl saftware with the proper codes.
Tihve main gI:IE| e2nd benefits of this pl’O_]Eﬂ are to have guantitative date aboul Medical Procedures done over Lthe palient in

Lhe episodes of Emeargency Departmenl.

The Compulerized Physicians Order
Entry (CPOE} is a common practice in
healtheare nqanlulians with a well
developed Electranic Health Record
system. The main services done Lo the
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patient are requested and registered
into the aysberm. However, many
clinical procedures dane by physicians
and nurses ak the Bedside just anly lay
in the pragress nates or clinical
dacuments Seme examples of these
are the pleural drainage, & Central
Wenous Pressure catheter or & lumber e
puncture to eollect CSF. ILS interasting
Lo recover these procedures, already
recorded in textusl mode, from theair
primary source in arder by have & full
computable picture of the actions done
over the patient

Methods & Materials

* Scope: patients altended at the
Emergency Department (ED) of T
the Hoapital Clinie of Bareelons_ Kayword-hestms

Documentation Body: 64,436 I o
e e p——
languages [Spenigh and Catalen)
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* Exiraction of Lhe relevant bext fialds
ol the documeant under analrsis:
elinical exam, evalution and
Follow-up at ED.

lools: B60.588 sentences

. ; o
selaction done by the Clinical
Documentelion afficers in an
ibarative process.
1% step from [CDO9CHM Procedure
Codes descripltion < 300 KW.
2™ o 10% shep reviewing and
selacting the rmore freguent words
relabed with praceduras 3 187 KW.
Tolal number: = 487 KW.

* KW clustering: KW aggregation in
clusters according conceptual
praximity * 26 clusters.

The analysis of the B60.588 sentences
wilth the MLP glgorithms resulted in the
identification of 88477 sentencas with
OrE or more Keywards,

Duplicate sentences were unified adding

their frequency of repetition,
A finel number of 63,350 candidale

senbences were selected and related with
their correspanding Keyword and Cluster.

An Excel® File was buill Lo allow the
review by the Clinical Documentalion
officers.

The review process consisted in desiding

the appropriateness of the keyward in
the context of the sentence when &
positive explicit expression was found
&nd the assignation of the proper 10D
code

* Many sentences initially identified
were discarded bacause ware nat
used Lo Lalk sbout procedures (Telse
positives) ar were invalidated by the
interpratation of the context,

* Another group of senlences were
doublful because Bmbiguaus
interpratation. It was naot definitively
clear il the pracedure was finally
dane in the ED episoda.

* Next goel: reduce the ambiguity
Mext sbeps be fallow:

1.- Search of positive ar negative
explicit context in an acceplable N
waords in the keyword neighbourhood
2.~ Verbal analysis in the sentence to
identify real aclions in the episode
frorm past, denied or fulure aclions

Acknowledgements or Notes The authars wish ta thank Mr Rlcardo Farreres for hils technical assistanice.
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Nou desafiament: CIM-10-MC/SCP
e Canvi de l'estandard de codificacio a Catalunya de CIE-9-MC a CIE-10-
MC al gener de 2018 (tota l'activitat assistencial).

* Augment molt important en el nombre d'entrades: de 17.000 a
140.000.

e Canvi en l'estructura dels codis (de numeérics a alfanumerics).
* Augment en el nombre de caracters (3-5 fins a 7).

 Més requisits d'informacio clinica (lateralitat, moment de ['atencié
medica, abordatges i dispositius per als procediments).

* Nou llenguatge per a codificacio de procediments sense referéencia a
diagnostics.

iCOMENCAR DE NOU DESPRES DE MES DE 25 ANYS!



Assistent virtual: codingSuiteEnterprise(cSE)

Evolucid de codingSuite, que permet:

Fer front a la codificacié automatica supervisada dels informes hospitalaris d'alta mitjancant la
identificacio de conceptes (Documents estructurats escrits en llenguatge natural).

Capacitat per treballar amb diferents terminologies.

Especialitzat en diverses modalitats de documents (plantilles).

Preseleccid i seleccié de segments.(Grups de paraules amb significat clinic).

Completament basat en llenguatge medic real.



Proces de codificacio en ¢cSE amb la CIM-10-MC/SCP

Carrega dels informes d'alta (plantilles) a la plataforma.

Escaneig de text mitjancant PLN que identifica paraules clau corresponents a
diagnostics i procediments.

Accés del documentalista al text pre-marcat: proposta inicial de segments
potencials a codificar.

Lectura del document amb validacid / rebuig de segments proposats i
etiquetatge de nous segments.

Revisio o confirmacio de propostes de codificacio.

Validacio final de la codificacio.

Carrega de la proposta final (codis) a la HCE i en cSE (segment + codi).



X Texto " Texto + Segmentos ® Segmentos + Codigos [ vista compa cta
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ANTECEDENTS -

antecedentes personales : .
mujer de 83 afios sin alergias medicamentosas conocidas ni habitos téxicos .
antecedentes patolégicos : .

[ hipertension arterial ] en tratamiento farmacolégico -

[ trastorno cognitivo leve ] ( refiere pérdida de memoria reciente ) segin esta registrado

en historia clinica compartida .
no estudiado .

esofagitis ( grado a de los angeles en fgs de 2016 ) .
blogueo de rama derecha |, en ritmo sinusal .

[ osteoporosis ] : fx radio distal derecho hace 20 afios , en tratamiento con bifosfonatos .

[ cardiopatia isquéemica ] : debutd en 2018 con IAMSEST Killip 1.
seimplanto [ stent] enda el dia 28 /05, con resultado de cateterismo " enfermedad arterial
coronaria severa de un vaso ( da ) con lesiones moderadas en cdy om1 ",

EVOLUCIO -

1.
[ fractura pertrocantérea femur izquierdo ] .

ingresa en planta tras iq presentando evolucion correcta , manteniéndose afebril y
hemeodinamicamente estable .

herida presenta buen aspecto | sin signos de infeccién .

sin signos de tvp .

buen trofismo distal .

2.
[ déficit de vitaminab12] .

SEGMENTOS
DIAGNOSTICO -
<

w fractura osteocpordtica fémur izguierdo =
£

& déficit de vitamina b12 s
<

w trastorno cognitivo leve -
<

w  hipertension arterial =
<

w cardiopatia isquémica -
<

w stent a

W ap iam -
<

w fractura pertrocantérea fémur izquierdo

3.
hipopotasemia leve por hidroclorotiazida .

PROCEDIMIENTO

4.
[ fractura osteoporodtica] .

INTERVENCIO QUIRURGICA

07/04/2019 - informe quirGrgico - osteosintesis de fémur - [ clavo tfna ] 10 *200 mm=125°.

@  osteosintesis con clavo tina femur izg -

<

W clavo tfha n
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SEGMENTOS + CODIGOS
DIAGNOSTICO
@ fractura osteopordtica f| -~ | @ MB80.052A @ Osteoporosi relacionada amb I'edat amb POA Y ¥
fractura patoldgica actual, f@mur esquerre,
assisténcia inicial per fractura [[ET)
@ hiperparatiroidismo sec 2 | © E211 @ Hiperparatiroidisme secundari no POA Y ¥
classificat a cap altre lloc
m  déficit de vitamina b12 a © E538 @ Caréncia d'altres vitamines del grup B POA Y ¥
especificades
@ trastorno cognitivo |e,,‘,.e - | © G3184 @ Deterioracié cognitiva lleu, aixi declarada POA Y v
@ hipertensién arterial - | © 10 @ Hipertensio (primaria) essencial POA Y v
& cardiopatia isquémica a O 12510 @ Cardiopatia aterosclerdtica d'artéria POA Y ¥
coronaria nadiua sense angina de pit [[EI)
& | stent a | © 7955 @ Preséncia dimplant i empelt per a POA E v
angioplastia coronaria [ IE3
@ ap iam -~ | © 1252 @ Infart de miocardi antic [[Z3 POA E v
PROCEDIMIENTO
@ osteosintesis con ::Iaw:: 42 | @ 0QS706Z ® Reposicio d'epifisi superior del femur
esquerre amb dispositiu intramedul-lar de
fixacio interna, abordatge obert
CL2 1« |07-04-201913:36 B 07-04-201913:36 e




Evolucio de ¢cSE

Initial validation by expert coders
Gener-juliol 2018 C;a“ti:d(‘::':)e Diagnosis Procedures
( rOCéS d,a renentat e). in success True False True False
P P g€): 909 Over CR 40,4%
° | undercr | 28,5%
Codificacié de més de 24.000 s |_OvercR [52,1%
episodis. Under CR 16,8% | 27,4% [(19,8%|32,1%

147.749 expressions semantiques

men identifi n . .,
(segme ts.) qu\e c.ie tifique Encert. No es necessita accid.
diagnostics

| procediments Error fatal. Prediccio amb confianga pero fals.
+ Codis CIM-10-CM/SCP. -

Necessita un pla de revisio activa periodica.

Gairebé encert. Prediccio correcta pero no hi ha
suficient confianca. Necessita confirmacio.

L'error fatal és inferior

a l'error huma Error. Prediccié per sota del
acceptat per a tasques estandard (5%) llindar de confianga. Necessita correccid.




Evolucio de cSE (2)

® Agostde 2018

Activacio de |'assistent virtual: consolidacié de 158.463 parells.

Evolution of scores (learning monitoring)

Confidence Diagnosis Procedures
Accuracy 0,788 0,795 0,749 0,767
Recall 0.758 0.756 0,689 0.693
Precision 0,909 0,935 0,839 0,928
F1 score| O, 827 0, 836 0,756 0,793

http://en.wikipedia.org/wiki/precision and recall

L'assistent virtual esta aprenent de manera lenta pero segura i supervisada.
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Development of a virtual assistant for coding 22-27 October 2018
with ICD-10-CM/PCS (CodingSuiteEnterprise™)  Se9ul Republic of Karea

Pastar Humsar

Authors: Artur Conesa, Xavier Pastor, Raimunde Lozano WHD/CTS o Insart
Hasgital Chivic - University of Barcelona. Barcelona, Spain

Memibers of e Barcelona-Spain OO

Since 2010, we have been successfully using an Bulomalic diagnostic coding aystem [CodingSuile ™) over gur
Emergency discharge reporls, a supervised maching leaming system, besed on Matural Language Processing (MLP)
technalogy, thal coded with 1C0-3-CM Lhe expressions proposed by doclors, echieving &2 95% of success. In 2017 it was
established that the new official standard Tor coding in Catalonia wes going ba be [CD-10-CM/PCS, and we decided Lo
upgrade the autematic coding system we were using Lo diagnoses and medical procedures included in the descriptive
contents of all discharge reports. The objectives of applying this lechnology to a new scope were: To meke coding easier,
with Lhis more complex and exhaustive Classilication, Lo develop a virtuel assistant Lo gel 2 supervised automatic encoding,
and to establish the bases for heving & mullipurpose tool of NLP in clinicel documents that could be epplied in other
healthcare araas and with ather madical terminolagies. Nowadays, CodingSuiteEnbarprize™ [£5E) g a halplul taal Tor coding
and it's learning in Bn slow bub secure and supervidged way, thanks Lo the cuslormizeble confidence threshold fer coding
proposals end the monitering madule to extract scores in the validatien process,

Intraduction

On January 2018 the International
Clazsification of Diseases, 10th edition,
Clinical Madificatien/Procedures Cading
System [ICD-10-CM/SCP) has become
the standard Tor cading disgnoses and
medical procedures in Catalania in all
hespital setlings, replacing 1DC-3-CM
efter more them 25 yesrs, [CD-10-
CM/PCS  presents  wery  important
differences in relation to the previous
ore, such  as the change in the
structure 2nd the number of charecters
of the codes, and many more entries
[from 17,000 bo 140,000), 24 well as &
complalaly new languege for cading
proceduras. To face this challenge we
heve decided o upgrade the eulamatic
coding system thal we were using in
the Emergency Department since 2010
[showed previcusly in Barcelana 2014
end Tokyo 2016 WHO-FIC  Annual
Mestings) Lo bhe textual contents in
discharge reparts, develaging & virtual
asgislenl bo get a supervised Bulamatic
encoding Trom these clinical documents
that makes coding easier with this
more specific, complex and axhauslive
Classificalian.

Methods & Materials

1. Identilication and representation by
templates of the decurnent structu-
re of the discharge reports.

2. Web services development belweaen
the medical recard [SAP™) and
CodingSuileEnterprise™ (C5E)

3. Initial detection of medical trigger
words (2,340} o mark discharge
reparls.

4, Identification  and  selection by
expert coders of semanlic expre-
agiong in discherge reports From
clinical berms previously marked.

5 Coding of sementic expressions
wilth ICD-10-CM/PCS and miepping
o ICD-5-CM codes b meke a
cormparative hislarical analysis.

& Continuaus en ling addition Lo eSE
of  new semantic  expressions
previously coded.

. Walidation ard refinement of coding.

=

The develapmant of templates from
structured docurments started in July
2017 and was compleled in Mavember,

Am initiel test of coding was perfarmed
belwean Decambear 2017 and January
2018,

The 1st of February we sterbed coding
ternplates af 2ll bypes of hospitalization
diszharge reporls producad in January.
Mowadays, e have campleted
successfully the coding with 1CD-10-
CM/PCS of diagnoses and procedures of
more than 24.000 episodes.

In July, 147 749 semantic expréssiaons
identifying ~ diggnoses  and  medical
proceduras  in textuil  sections  of
discherge reporks and their
correspandent  [CO-10-CM/PCS  codes
(5,090 different codes) were available.

In Augusl, we Bclivalad the wvirtual
coding essislant and at this momenl we
have consalidaled 127,940 peirs of
semantic  sxpressions  + rmdes  for
dizgnases  and 30,523 pairs far
proceduras,

The resulks in lable 1 show Uhe
deperture situation and the modulation
capability an the sSupervigion Lask of
coders by tuning the confidence rate
threshold  in the swuocess  of  Uhe
sulomatic eoding proposal.

In Lable 2, the scores show a light
increase in their values sfler 4 weaeks af
wirtual coding activity with a confidence
threshold of 75% o force Supervision

o R k gk A
o recail
Teraa

[P =
- CoXY

Accarmcy| [(EC s
Racall 068 | 86
Frmcinion) 083 | a4

0,766 78

Tabie 2

Full success. Doscn  noed action.

—

Il Fatal error. It predicted with
confidence by c5E but it not brue.
Neods active review plan.

: Near-spooess. Jt's well prediched
by £5F hut iwithout enough trust.
Reguires comfirmation by codors.

-

the confidence threshald alerting
codevs to make dhe cormection.

- The impact in praduclivity during Lhe
learming phase has been high, due Lo
the new  interfface, the lack af
experience in the use of ICD-10-
CM/PCS and the nesd of en impartant
refinement effort to achieve a precise
melehing.

- When we have considered relizble the
cSE leaming process done by coders
ower sermantic expressions identifying
dizgnoses snd procedures, we heve
been able lo activele the virtuel eoding
easistant for daily wark.

- The experience during this phase has
led b improve wilh sur provider Lhe
interfece wsability, adding sarme Laals in
order to guerantee the quality of
coding.

- We Bre developing a mullipurpage
toal of MLP able ta identify exprassions
ol interest in clinical docurnents wseful
Blsa  in other felds like medical
research ar dela analylics, applying or
nob rmedical terminelogies.

cSE is a halpful Lool for eading

cSE  confidence threshold can be
tumed eccarding the requirements of
cading.

Sinca Lhe bBeginning af the imgle-
rmentation, fatal errar [0,5-3,6%) is
lawer than accepled human arrar for
standard Lasks like eoding (5%}

cSE is leaming in an show bul secure
and supsrdiged way.
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Abast del projecte

Optimitzar el procés de codificacio.
Optimitzar la qualitat de la codificacid.

OBIJECTIUS

MITJANS
Codificacio automatica dels informes.

Validacié / Revisié de la proposta de cSE.

EXPECTATIVES
e Reducci6 de la carrega de treball.
e Estalvianual > 250.000 €
e Enriquiment continuat de la BD i del diccionari clinic.
e Reduccio progressiva d'errors en la codificacié automatica.




Presentacio de casos
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INICIAL

FINAL

DIAGNOSTICO
& carcinoma de cérvix a @ C539 @ Meoplasia maligna, localitzacié no especificada del coll uteri [E) POA ¥ ¥
& dislipemia - ® E785 @ Hiperlipidemia no especificada POA Y ¥
& fumadora a ® F17.210 @ Dependéncia de la nicotina, cigarretes, sense complicacions [FEH POA v ¥
w alérgica a la penicilina + @ 7330 @ Estat dallérgia a la penicil lina [[Z3 [E3 POA E ¥
& tratamiento antiagregante a © 779.02 @ Us d'antitrombétics/antiplaquataris a llarg tarmini (actual) I3 E3 POA E ¥
@ historia de embolia pulmonar — © 786711 @ #Antecedents personals d'embalia pulmonar [EE5 53 POA E ¥
& historia de meningitis a ® 78661 @ Antecedents personals d'infeccions del sistema nerviés central |25 |53 POA E ¥
PROCEDIMIENTO
& linfadenactomia paraértica laparoscopica a |o 0UT247Z @ Reseccid en ovari, bilateral. abordatge endoscopic percutani i) cla]  v] [24-10-201917:00 B | 24-10-201917:00 i
& linfadensctomia pélvica por laparoscopia a @| Reseccid en limfatic pelvia, abordatge endoscipic percutani cuQ v 2410-201917:00 E | 24-10-201917:00
X Texto X Texto + Segmentos [¥] vista compacta
DIAGNOSTICO
& carcinoma de cérvix a @ (539 @ Meoplasia maligna, localitzacié no especificada del coll uteri [E)) POA v ¥
& dislipemia a ® E785 P Hiperlipidémia no especificada POA v ¥
& fumadora a ® F17.210 @ Dependéncia de la nicotina, cigarretes, sense complicacions [T POA ¥ ¥
@ alérgica ala penicilina * @780 @ Estatdallérgia ala penicillina [ 3 FOA E v
& tratamiento antiagregante a © Z79.02 P Us d'antitrombétics/antiplaquetaris a llarg termini (actual) 250 B3 FOA E v
i historia de embolia pulmonar &2 | © 78671 @ Antecedents personals diembolia pulmonar [EZ) 23 FOA E ¥
& historia de meningitis a ® 78661 @ Antecedents personals dinfeccions del sistema nervids central 2573 53 POA E ¥
PROCEDRIMIENTO
i linfadenectomia paraadrtica laparoscépica 2 @ 07TD4Z7 @ Reseccié en limfatic adrtic, abordatge endoscépic percutani cLQ {1 v |2510-201909:00 B |25-10-2019 12:40 |
& linfadenectomia pélvica por laparoscopia s | ©071CaZZ @ Reseccid en limfatic pelvia, abordatge endoscapic percutani cuQ v 25-10-201909:00 #  25-10-2019 12:40




DIAGNOSTICO

@ preeclampsia ( pe ) grave 2 | ® 01414 @ Preeclampsia greu, que complica el part [ [EE5 POA Y v

& 33 semanas CODE2 a © 060.14X0 @ Tlreball de part p_reterrne en &l ter-:.er trimestre amb part preterme en el tercer | pqa v v
trimestre, no aplicable o no especificat [E) [EZ5)

@ 33 semanas 2 | ©Z3A33 i 33 setmanes de gestacio [E) [0 EEE0 (2] POA E v

& apgar a o 7370 ® Nadé unic nascut viu [E) 123 220 23 POA E v

& cesdrea anterior a © 034.219 @ Assisténtfiell materna causada per cicatriu de tipus no especificat de part previ  pp v v
amb cesaria [ [

@ dmien gestante a o 024011 ® Diabetis mellitus preexistent en I'embaras, tipus 1, primer trimestre [ [E25) POA Y ¥

PROCEDIMIENTO

& cesdrea a © 10D00Z1 @ Extraccid en productes de concepcid, cervical baixa, abordatge obert [FJ) CLIDE]

& ligadura tubarica a © 0ULT0ZZ @ Oclusié de trompa de Fal-lopi, bilateral, abordatge obert [E cLIQ v

& maduracién pulmonar fetal a © 3E02337 ® Introduccié d'antiinflamatori en muscul, abordatge percutani cLIQ v

cSE encerta pero no té confianca
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DIAGNOSTICO
@ ingresa de forma electiva para realizacién de trat 2 | © 511 3 Assisténcia per a quimioterapia antineoplastica [Z3 POA E v
& m1 oseas A | @ CT951 @ MNeoplasia maligna secundaria, os POA Y ¥
@ historia de neoplasia maligna de mama s | © 783 ¢z Antecedents personals de neoplasia maligna de mama [[E73 [ POA ¥ ¥
% radioterapia A | @793 @ Antecedents personals dirradiacio 251 23 POA Y ¥
+ segmento

PROCEDIMIENTO
& quimioterapia A | @ 3E04305 @ Introduccio d'altres antinsoplastics en vena central, abordatge cLIG v ]

+ segmento

percutani

cSE encerta




DIAGNOSTICO

1 coledocolitiasis

=}

cirrosis hepatica criptogenica

trombosis portal

=}

hipertansion portal idiopatica

=}

varices esofagicas

=}

gastropatia de la hipertension portal

=}

esplenomegalia

=}

pancitopenia

=}

tips

=}

colecistectomizada

=}

tuberculosis latente

=}

I sobrepeso
17 barrera idiomatica

i historia familiar de neoplasia de estdmago

A4F 4P 4p 4p 4P 4 4 4 4 4

4p

1 4 4

© K80.50

® K7469
@ 181

® Ki6.6
@ 185.10
® K31.89
@ R16.1
® D61.818
© 795828
@ 25049

@ R76.11

© E66.3
© Z60.3
® 2300

Calcul de conducte biliar sense colangitis ni colecistitis, sense
obstruccio
Altres tipus de cirrosi hepatica

it

Trombosi de vena porta

Hipertensio portal

Varices esofagigques secundaries, sense hemorragia
Altres malalties d'estdmac i duodé

Esplenomegalia no classificada a cap altre lloc
Altres tipus de pancitopénia

Presencia d'altres implants i empelts vasculars (25 23

Abséncia adquirida d'altres parts del tub digestiu especificades 251

Reaccid inespecifica a la prova cutania de la tuberculina, sense
tuberculosi activa
Sobrepés

Dificultat daculturacio m

i

i

Antecedents familiars de neoplasia maligna d'organs digestius 255

POA

POA
POA
POA
POA
POA
POA
POA
POA
POA

POA

POA

-

m m = = = = = = =

POA ¥

POA

cSE encerta
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DIAGNOSTICO
@ necrosis epidérmica toxica — -+ R B @ MNecrolisi epidermica toxica [Lyell] POA ¥ T
mr RAM a alopurinol = ® Z591.018 ® Al-lergia a altres aliments [EE52) [E3 INICIAL POA Y v
@ fracaso renal agudo akin a ® N17.9 ® Fallida renal aguda no especificada POA Y ¥
@ |insuficiencia renal cronica a N18.9 @ Malaltia renal cronica no especificada POA Y v
@ hipomagnesemia lave > | © EB8342 @ Hipomagnesémia POA Y v
& sepsis a o Ad19 ® Sépsia causada per microorganismes no especificats POA Y ¥
& infeccion cutanea a © L089 ® Infaccions locals de la pell i gl teixit subcutani no especificades POA Y ¥
@ colonizacién por staphylococcus aureus ﬂxa{:ilina-sensi > ® 722321 ) Pﬂrttiaflklm'r 0 PTE‘SUFETE portador de Staphylococcus aureus sensible a la FOA ¥ v
meticil-lina 255
o elevacién de transaminasas a © R74.0 ® ;ELIEe}Ea]-:il:'l inespecifica dels nivells de transaminasa o lactat-deshidrogenasa POA Y ¥
& hipoalbuminemia a ® E32.09 ® :Jlr:; ;rlfrztni-lron: del metabolisme de les proteines plasmatiques no classificats pnp v ¥
PROCEDIMIENTO
& biopsia piel abdomen a © OHBTXZX ® Excisio en pell dabdomen, abordatge extern, diagnostica ELIDE]
& colocacién de cve yugular izquierda a 05HN337 ® Inserti[i{': ufle dispositiu d'infusio en vena jugular interna esquerra, abordatge cLIO -
percutani
& nutricién enteral por SNG a ® 3E0G367 ® Introduccié de substancia nutritiva en tub digestiu alt, abordatge percutani cLIO v




¥ Texto ¥ Tedo - Segmentos | Vista compacta
DIAGNOSTICO
@ necrosis epidérmica toxica 2 | ©Ls12 @ MNecrolisi epidérmica toxica [Lyell] POA ¥ ¥
& RAM a alopurinol a @ T50.4X5A @ Reaccio adversa a farmacs que afecten el metabolisme de |'acid uric, POA ¥ v
assisténcia inicial
& fracaso renal agudo akin a ® Ni179 @ Fallida renal aguda no especificada FINAL POA Y v
@ insuficiencia renal cranica — N18.9 ¢ Malaltia renal cronica no especificada POA ¥ v
@ hipomagnesemia leve 2~ | © E8342 @ Hipomagnesemia FOA Y ¥
& sepsis a o Ad19 @ Sépsia causada per microorganismes no especificats POA Y v
& infeccién cutdnea a © L089 ® Infeccions locals de la pell i el teixit subcutani no especificades POA Y v
& colonizacién por staphylococcus aureus oxaﬁilina-sensi a ® 722321 @ POT?T o Presurge portador de Staphylococcus aureus sensible a la POA Y v
meticil-lina B2
& elevacién de transaminasas a © R74.0 @ ;El_lgulrjiciﬁu inespecifica dels nivells de transaminasa o lactat-deshidrogenasa POA Y v
& hipoalbuminemia a ® E32.09 @ :Jtcr;a; ;?rzti;z.n; del metabolisme de les proteines plasmatiques no classificats  pop v ¥
PROCEDIMIENTO
& biopsia piel abdomen a © OHBTXZX @ Excisid en pell dabdomen, abordatge extern, diagndstica cuQ 5 v
& colocacién de cve yugular izquierda a 05HN337 @ Inserci[i{': t_ie dispositiv d'infusio en vena jugular interna esquerra, abordatgs cLIO v
percutani
& nutricion enteral por SNG a @ 3E0GT6Z @ Introduccié de substancia nutritiva en tub digestiu alt, abordatge per obertura | v

+ segmento

natural o arificial




CodifAuto - HCB - Hosp - DIAG 1-4/2019 cSE - HCB - Hosp - DIAG 1-4/2019
100% 100%
90% 90%
% Error fase % Error global abans de
aprenentatge (ML): 35% & 579 revisio: 14%
80% 80% 78,57%
70% 70%
68,06%
65,13%
60% 60%
50% 50%
44,85%
39,17%
40% i 40%
35,35%
30% 30%
23,36%
20% 15,98% 20% 16,34%
10% < 10%
° >75% ° o
6,12% 5,09%
Cl
0% 0% 5% >75%
Vv A R \' A R
s %Vol 39,17% 15,98% 44,85% s %Vol 78,57% 5,09% 16,34%
—0=%err 6,12% 23,36% 65,13% =0=%err 1,55% 35,35% 68,06%
m %Vol —e=—%err m %Vol —e=—%err
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Noves passes

Extensio de la codificacié automatitzada a altres entorns (pacients ambulatoris,
hospital de dia) i a altres documents (informe quirdrgic, informe de resultats

d'anatomia patologica).

Entrenament de l'eina de PLN amb altres paraules clau per extreure dades per a
I'atencido medica i la investigacio: Problemes de salut (2021).

Actualitzacio6 de I|'eina de PLN perque pugui codificar amb multiples
terminologies: ICD-11, ICF, ICHI, SNOMED-CT,... (2021)



Conclusions

" EI PLN es una tecnologia util per codificar.
" La codificacio amb PLN es pot aplicar de manera efectiva i eficient en un entorn clinic actual.

" La codificaci6 amb PLN requereix d'una tecnologia adequada i de la supervisio per part
de codificadors experts del procés complet (coneixement de I'organitzacid).

" L'aplicacio del PLN en qualsevol altre entorn requereix avaluacio i capacitacio periodiques.

" EI PLN obre un cami per aplicacions noves i sostenibles en el treball clinic i en la recerca.



Identificacio dels Problemes de Salut amb SNOMED-CT
mitjancant un servidor de terminologies

Finalitats del registre dels problemes de salut (PS):

Assistencial

Documentacio

Justificacio d’accions

Explotacioé d’informacio i recerca clinica

Comunicacio (Interoperabilitat)



Identificacio dels Problemes de Salut amb SNOMEDCT
mitjancant un servidor de terminologies

Objectius

* Creacio d’'una LLISTA DE PROBLEMES DE SALUT (LPS) unica, completa, consistent, codificada i gestionable
gue sigui un referent en la historia clinica del pacient.

Mitjans

 Implantacié d’'un SERVIDOR TERMINOLOGIC, que mantingui sincronitzades i actualitzades totes les
terminologies de 'organitzacio.

* Aplicacio de tecniques de processament de llenguatge natural (PLN) als textos clinics que permeti la seva
codificacid en origen.

Beneficis

* Proveir a l'organitzacié dels problemes de salut dels pacients identificats i codificats automaticament en
origen en temps real, sense interferir ni demorar la feina assistencial

* Possibilitar la consulta, I'analisi i la comunicacié de la informacio des del mateix moment que es generi,
assegurant que no perd el seu significat original.

* Obrir la possibilitat d’enllacar amb guies i protocols per tal de donar suport a la decisio clinica i implantar
sistemes de alertes i de generar coneixement cientific.



Stablishing a
relationship between
ICD and SNOMED-CT

clinical diagnoses

codes using a

“Bottom-up”

approach based on
NLP

WHO - FAMILY OF INTERNATIONAL CLASSIFICATIONS NETWORK ANNUAL MEETING 2019

Stablishing a relationship between ICD and SNOMED-CT 5-11 October 2015

clinical diagnosis codes using a "Bottom-Up™ approach Banff, Canada

based on natural language processing. S —

Tihagin v Havier Pastor, Artur Conesa, Raimundo Lozano, Elisa Asensio WHD/CTS to insart
i Hespital Clinic-University of Barcelona (Spain) and BON-Spain CC (Spain)

HesTs i ey

LUDIIETo o Matural Languege Processing allews the real-time coding of clinical expressions bo assist physicians in patients
managemeant. [CO11 and SMOMED-CT are the best terminalogies for that purpase, Quality musl be warranted and
evaluative actions must be done with expert supervision of the machine learming technalagy. First step is bo check the

Introduction

Textual narrative s the cammaonest

way Lo stablish communicalion amang
healthcare professionals. Health pro-
blems (HP} are the drivers which con-
duct clinical decisions. In an integrated
healthcare scenario among  different
heslthcare organizations is crucial to
have & solid Heslth-Problems list ta be
shared and praperly maneged by the
clinicians. ICD and SNOMED-CT and
Bre twa terminclogies commaonly used
in healthcare There is 8 common effort
betweean [THSDO and WHO-FIC net-
wark and to harmonize SMOMED-CT
and ICD11.

The wsual methodology of mapping s &
Tﬂp-Dle‘l madel in which E'.(pErl o=
ders decide the best correlation bet-
ween the twa eoding systems.

Metural Lanquage Processing (MLP) is &
new technology based an heavy dels
pracessing with Artificial Inelligence
[Al) algorithms that ceén be success-
fully applied in real time to clinical
language te brensform lest into the
praper code with the humen Super-
vision expertisa.

Our proposal is be evaluate if there i
By signiicnr.iue difference bebwesn
the "Tag Down ICD and SNOMED-CT
mapping” and a rnew “Bottom-Up
epproach” in the matching of pairs of
codes abtained from a supervised MLP
over dinical textual expressions used
in referrals between FI‘I‘M‘" Care
[Family Physicians} and Specialized
Care [Consullznts).

Methods & Materials

A list of free clinical expressions will be
given to external coders experts in
ICO11 end SMNOMED-CT. They will code
these expressions to tréin and review
the dual-coding NLP system powered
by Al technolegy based in Support
Veclor Machings supervised learming
wilh any classification system.

The BLP system will be continuausly
evaluated by means of sensibility,
!pEI:H"."' and F scare wnlil ik reaches &
threshold with enough confidence.

AL Lhe end of this "Battom-Up® process
& list of clinical expressions (HP) will be
Bssociated with & pair of cades (ICD11
Bnd SNOMED-CT). An eveluation of
this “dual coding™ will be done with &
coneardance analysis. [CD11 codes will
be independently mapped Lo SMOMED-
CT  with the “official” Top-Down
mapping. A comparison will be done
amaong the results of the two approa-
ches (Top-Dawn wersus Battom-Up).

complelenass and agreement balween these bwa Lerminolagies in @ real-world scenario.

Rasul

A% 3 irsh step Lo apply the methadala-
gy dascribed before, we mada a simu-
latiom with & smell sample. Approsch:
1. Extraction of the 500 most fre-
guent textual diagnostic expres-
sions in hospitel discharge reporls
(2018) end their ICD-10-CM codes,
sulomalically assignad by & wirtual
pagistant  wsing  MLP  technology.
Ribmn Ak whe, In b1 B30 ) m e ree
2. Manual coding of 75 randomly
selected diagnostic expressions
with ICC-11 done by a breined coder
using the WHO ICD-11 Coding Taal
and Browser. Validation af coding wilth
the WHO official "10Tol 1MepToOne
Category” mapping.
3. Manual coding of the same diag-
nostic expressions with SNOMED CT
done By tha same expart  using
SHOMED International SNOMED CT

Manual cading with SNOMED CT core has
gigng. Only one cese hes wiad an exlens

Its
Browser
hitkpes: [/ browser ihksdetonls. or

The resulls af manual cading with 1CD-
11 of the 75 selecled expressions are
shawn in Table 1. In 93% of cages the
mapping from ICO-10 has been bo an
ICD-11 stem code, although 53% of
thesa codes belong Lo residual catege-
ries. In the remaining 5 ceses, the
ICO-11 epde reguires postesordingtion
Bnd in ane case no equivalence could
be found.

Coding results with ICD-11 and ICD-20 mapping

Aszignmant of 3 stem code 3

Aszignment of a residual cabegory code 1
Iurspenfice|

i chag Sinated cede 5

1.

Total 75

Tablal (® This sasi s shown inweble 2as 5]

been passible for all selected axpras-
on code [15731000119107 [Hyperten-

give heart AND ehronic kidney disease with enngestive hearl failure (disarder)|).
Table 2 shows Ssome axarmples af the CDIﬂil‘lg parfarmed with bath 1.Ermir'|alngi|!9.

IC0-10-CHM
(L] D-11 code CD-11 Term auiigned Teatual ciagrass SHDMIDIIZI ‘lﬂu"lﬂfl'-ﬂil
— concagt sarriion

Eactorial insction of
arapscHad uis.
1 |CABANzHA labscoious agent fas2
| Emamcscras lecah |
Chronk kg disns,
; |@BELiEfEazy| e smecnes Ei134
*an cawning cond Ron :
| Tepm
ne

iasisa mailin
ar suhsoais

3 BBaz 1510
| | endoeardith, ussgsclisd |

] LTIk Minesd mioriion [ 5§

5 [FER]

. Tabla 2 Examgles nﬁht resulis

Infecoitn snisococ s
ndsction Sus o

4DEST400T BnbarccoooaL
i

Fascaln

(Erterococr e Taecaly

inkeciiong

| | Disardar of kidesyco-|

Pistapatis dBBSIED |3y 0o | Sccamment aaddus i

IR —— [rI ————
(dorder]

[Eafocardtin ageda .51351'0\15. heuis maZocandiin |

[fArute srdocedine] | | idizrer]

Wi rin Siterida J60Teng | MPwed sbariias
Ceferosdaboiia) | | idiorder]
Carficpatia Hypsrier ke hear:
hu-l-[u.mm. UL el w::umx d:rb!‘f
feon 14 s wil

h = mrgen e hpart
s 4] | B b Tabbe 1 | | i {chimarces|

concepts ableined is Ssummarized in
Table 3. While B3% of coded expres-
sions identily I:ﬂl"lCEplE wilh the same
level of granularity in Both lermino-
logies, the remaining 16% are showing
lowier specificily in ICD-11.

| 1OD:11 vs SNOMED CT clinkcal concepts
Similar level of

B2
Different leved of granularity 12
Total 75

Table 3 Smmmarization of results.

Prelimingry résulls painl-cul the Teasi-
Bility te stablish right pair assacialions
of ICD10711 and SMOMED-CT codes
with cormmon elinical expressions.
However some expressions failed to
hawe a full pair with ICD11 in spite to
use the capebility of post-coordination
and multiple coding.

Mext step hes to be applying the
supervised NLP 1o a massive carpus of
texts to achiews the desired "Baotlom-
Up" approgch 2nd check the degree of
concordance with the afficial “Top-
Cown® mapping.
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Introduction

Since 2010, we have been successfully

using an autsmatic diagnostic coding

syslam over aur Emergency discharga
reparls, B supervised maching learning
ayaterm  based on Metural Language

Processing Lechnelogy, thet codes wilh

[CD-10-CM  the lexiual expressions

propased by the physicians, achieving

B 5% of success.

In March 2020, whan the SARS-Caoy-2

pendemic reached European countries,

we begen lo see medical diagnastic
expressiong in the Emergency reparls
that specificelly referred Lo patients

effacted by this infection by meens of a

microbiolagic Lest (PCRI or elinically

suspicious of it

AL the beginming, these expressions

ware wrangly coded by Lhe virlual

pagislenl because words like "oavid™ or

"SARS-Cov-2U or even CCOoronavirus”

were nol already included in the coding

delabage.

Furthermore, the hospital managers

needed a relisble indicator in the EPR

Lo clearly identily every palient wilth a

confirmed or suspected SARS-Cov-2

infection, in order o launch a sel af
measures such as:

+ To gquaraniee patienl identification if
an admission was decided.

« To infarm immediately  heslth
sulharities in all cases, regardiess af
Lhair discharge dastinalion.

+ To keep Lhe identificalion through 21l
Lthe inpatient episode.

« To eslablish tha whole  securilty
protocol o protect every individual
in cantacl with the patiest fram
being patentially infectad.

Too this end, we carried oul & sl

update  of  our  eoding  database,

including all the expressions that refer

Lo Lhis pandemic.

Methods & Materials

+ Identification  coronavirus  infection
keywords in & sample of cases.

+ Imrmediate search of the diggrnostic
expressions conlaining these key-
wards in aur database.

+ Coding of expressions found with &
key ICD-10-CH code (BS7.29).

+ Relrospective and prospective
application of Bssignmenls Lo any
palient seen in the ER.

« Daily review aof assignments end
detection of new expréssions used
by doclors.

PN g1 4 /0 March 2020, when the SARS-Cov-2 pandemic reached European countries, the clinical expressions related to SOVIDLS in
e cmErgency Reports were ahsent in the aperational automated coding database and the virtual assistant in use at Hespital Clinlc was
unaware of words Bee “couvid”, "SARS-CaW-2" or even "ocoronavirus'. An intensive task force carried out a fast trafning vpdate of the cading
datzbase, including all the expressions referred to this pandemic. In just a few days we reached 97% sensitivity and 100% specificity in
these |dentifications. This effort had a positee impact in the dinleal practice far @ quic and consistent Identification af patierits.

Results

In anly 6 days since the inilial
acliong [March,16],
823 different  episodes  wers
identilied cantaining ane or more aff the
keywards "coy”, "197 or "ooronay”.

Thagsa Episa-des CﬁrrEngﬂﬂEﬂ o 353
different expressions wrilten by the
doctars in Spenish and Calalan, and in
upparcase or lowercase lstters,
Expressions most freguently used arse
shawn in table 1.
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Tate I: Most frequent COVID
after thd TR B 6 Thdm were
associated to ICD-10-CHM  code
BO7.20. Wilh this action in & lew days,
we could cade the 23 Emergency
diagnoses (Table 2} and clearly identily
most  cagas, ru:h'lng 97  of
sensitivity and 100% of specificity.
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Figure I COVID Case foentificarion
Clncan't by Automahic Coding (NLF)

Mowadays, we daily check avery
SRAression that containg the
EOranavirus infection keywards
mentianad abowve and has nat been
aulomatically coded with the reference
ICO-10-CM code BST.20.

Ir lf'lE'r' carrespend Lo palients affectad
By this infection ar clinically suspicious
af il, we link the referance code Lo
them Lo enrich our database for fulure
cases, thus ensuring the unaguivocal
identification of patienls Lreated and
the implemenbaiinn ol the required
madical and management aclions in a
situation thal requires the maximum
possible caardination amang zll
heslthcare prafessionals.

IL has been possible o establish a fast
and secure identificelion solution Tar
patienls with SARS-CoV-2 infection in
aur information System using
supervised MLP coding with 1CD-10-CM
since the baginning of the apisode
allowing leunch all aclivities neadad far
an afficient rmedical cere of thern.
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CCA Universitat de Barcelona / WHO-FIC Network

Activitats en curs
Participacio en les reunions de la WHO-FIC.

Participacio en la Task Force de Family Development Committee (FDC) sobre harmonitzacié de
terminologies i impuls del projecte de Problemes de Salut a I'Hospital Clinic.

Propostes de TFGs sobre terminologies a la Facultat de Medicina i Ciencies de |la Salut de la UB.

Propostes

Col-laboracid en el desenvolupament de la versid integrada de la ICD-11, que inclou la
Classificacio Internacional d'Intervencions Sanitaries (ICHI) i la Classificacié Internacional del
Funcionament, la Discapacitat i la Salut (ICF).

Disseminacio del CCA per aconseguir col-laboracions.



