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TL;DR
Available Polish NER is almost useless for mining health records.
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TL;DR
Available Polish NER is almost useless for mining health records.

m However, the exact proportions of its failures contain some food
for thought for anyone interested in healthcare NLP or Polish
language research.
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Our data

m pl_ehr_cardio: Polish corpus of health records
m 50,000+ hospitalizations
m 18 years
m cardiology only
m |CD-10 diagnosis code for each hospitalization
m Unstructured text data entered by doctors consisting of 4
sections:
1. Interview (onset): Arrival of the patient, reported symptoms
2. Interview (physical examination): Doctor’s findings after
preliminary physical examination
3. Discharge (physical examination): Summary of the
hospitalization, procedures, diagnoses
4. Discharge (recommendation): Recommended medications and
behavior changes

Core motivation
Discover latent knowledge hidden in unstructured text.
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Corpus statistics: Unit counts

Documents (hospitalizations) 50,469
Paragraphs (sections) 198,737
Sentences 2,573,000
Words 23,831,785
Interview (onset) sections 49,873
Interview (physical examination) sections 49,833
Discharge (physical examination) sections 49,722
Discharge (recommendation) sections 49,312
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Used NER tools: PolDeepNer2

& CLARIN-PL/PolDeepNer2 Fuwic

<> Code  (© Issues 1 11 Pullrequests ~ © Actions [ Projects  Mwiki @ Securty 1 Insights

L Nottca

@ mezuk Comparisn o NER imesfor dferent dtases

casasas on Apre {21 commits

m docsimedia Compartsion of NER times for diffrent datasets
M nofebooks Notebook on how fo nstall and use PolDeepNer2
[ README.md Comparision of NER times for different datasets
O poleval_ner_testpy Instalaion description. Added evaluation scripts.
O process_polevalpy

Instaliaion description. Added evaluation scripts.

README.md

PolDeepNer2

8months ago
9 months ago
8 months ago
9 months ago

9 months ago

PolDeepNer2 Is an Improved version of PolDespNer. The tool Is designed to recognize and categorize named entiies

utiizing neural networks and transfomer-based language models.

‘The tool Is provided with a lst of pre-trained models for Polish and other languages.

It contains a pre-trained model trained on the NKJP corpus which recognizes nested annotations of the following

types:
Contributors

« Michal Marciriczuk marcinczuk@gmall.com
« Jarema Radom
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Used NER tools: spaCy

spaCy s outnow: spacyvaz USAGE ~ MODELS

MODELS
Oveniew pl_core_news_lg

3.2.0

TRAINED PIPELINES

Catalan Polish pipeline optimized for CPU. Components: tok2vec, morphologizer, tagger, parser, senter, ner, attribute_ruler, lemmatizer.
Chinese
Danish LANGUAGE @ Polish
Dutch
English TYPE Vocabulary, syntax, enties, vectors
French
GENRE wiitien text (news, media)

German @D L J
Greek SIZE 583 MB
Italian
Japanese COMPONENTS @ _tok2vec, morphologizer, parser, tagger, senter, attribute_ruler , lemmatizer, ner
Lith n

e PIPELINE & tokavec, morphologizer, parser, tagger, attribute_ruler , lemmatizer, ner

Macedonian

Multi-language VECTORS & 500k keys, 500k unique vectors (300 dimensions)

Norwegian Bokmal

Polish SOURCES & UD Polish PDB v2.8 </> (Wrdblewska, Alina; Zeman, Daniel; Masek, Jan; Rosa, Rudolf

I Corpus of Polish (Mirostaw Barko, Rafal L. Gorski, Barbara Lewandowska-Tomaszczyk, Marek Lazifiskl, Piotr

@ pl_core_news_sm Pezlk, Adam Przeplorkowskl)

@ plcors_news md I Corpus of Polish (Mirostaw Barko, Rafal L. Gorski, Barbara Lewandowska-Tomaszczyk, Marek Laziiskl, Piotr

@ ol cor news & Pezik. Adam Przepiorkowski)

P 9 PoliMorf (Wollriskl, Marcin; Mitkowski, Marcin; Ogrodniczuk, Maciej; Przepiérkowsk, Adam; Szalkiewicz, Lukasz)

Portuguese Explosion fastText Vectors (cbow, OSCAR Common Crawl + Wikipedia) (Explosion)

Romanian

Russian AUTHOR Explosion

Spanish LICENSE GNUGPL3.0
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Used NER tools: Spark NLP

U John Snow LABS Home Docs Learn Models Demo O ﬂ-

& John Snow Labs | [ Mar 22, 202

Recognize Entities DL Pipeline for
Polish - Medium

open_source polish entity_recognizer_md pipeline pl

Description

The entity_recognizer_md is a pretrained pipeline that we can use to process text with a simple pipeline that performs
basic processing steps. It performs most of the common text processing tasks on your dataframe

( CO openin colab ) ( © pownload )
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Why these 3?

m PolDeepNer2 [4] is the state of the art

m PolDeepNer2’s KPWr model [3] has some categories potentially
useful for medicine

m spaCy [1] and Spark NLP [2] are widely used, so their biggest
Polish models (pl_core_news_lg and entity_recognizer_md for
Polish, respectively) are natural entry points for researchers who
primarily deal with other languages

m Part of Spark NLP’s business are models for healthcare (so far in
English, German, and Spanish) and future extension into Polish
is possible
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What we did

Pacjentka 1.38, prowadzi dziatalnos¢ gospodarcza,
Dolegliwosci obecne: uczucie zmeczenia, bardzo zta tolerancja wysilku, uczucie nieréwnego bicia serca.
Spacy_date
spacy_date
Poczatek i przebeig choroby: od  09.02. nasilenie dolegliwosci.
[spark_LoC
Choroby przbyte: nie podaje.
ark LOC
Spacy_persName [Spacy_orgName

Wywiad rpdzinny: ojciec - choroba niedokrwienna serca, siostra - leczona ablacjg 2, Uzywki: papierosy - od 6 m-cy nie pali, palita 5/dz/7 lat Uczulenia - nie podaje

Szczepienia pWZW - nie szczepiona.
GparPE
Waga - 95 kg, Wzrost - 171 cm BADANIE F1Z Y KA L N E PACIENT: przytomny, ulozenie dowolne, kontakt fatwy.
_EUNERE
'YPOWIADA sie logicznie, zwigZle.
Wydaje sie dobrze pamigtac fakty.

Poziom umyslowy w granicach normy.

Figure: Performance was manually evaluated in the BRAT annotation tool on
a balanced 10,000-word subset
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Performance comparison

Table: Entity counts (corpus word count is 23,831,785)

PolDeepNer2 spaCy Spark NLP

all 725,198 965,225 3,428,457
PER | 170,969 23.6% | 350,749 36.3% 381,543 11.1%
ORG | 119,321 16.5% | 248,115 25.7% 502,457 14.7%
LOC 21,026 2.9% | 78,888 8.2% | 1,350,885 39.4%
MISC | 413,882 57.1% | 287,473 29.8% | 1,193,572 34.8%

Table: Precision comparison (manually evaluated, MISC cannot be compared)

PolDeepNer2 spaCy Spark NLP
all |[90:9% 90/99 | [40.3% 104/258 | [HGEAl 59/780

PER 100% 54/54 41.1%  53/129 | 344% 45/131
ORG 81.8% 36/44 50.5% 51/101 | 6.1% 11/179

LoC 0%  0/1 0% o228 | [ BN
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Spark NLP for Polish: A complete failure

Olicard retard 40 mg 1-0-0 Acard 75 mg 1-0-0 Zocor 20 mg 0-0-1 Prinivil 20 mg 1-0-0 Milurit 100 mg 1-0-0 Diabrezide 1-0-1

spark MISC
Wyw.zawodowy bez znaczenia Uzywki neguje papierosy, Wyw. rodzinny - bez znaczenia

20mg 0-0-1 Preductal MR 1-0-1 Spironol 100mg 1/2-0-0 Memotropil 1200mg 1-1-0

spark _MISC
spacy_persName o

Sortis 20 mg 0-0-1 Heminervin 300 mg 1-1-1 Risperiodone 1 mg 1/2-0-1/2 kalipoz 1-0-0

Figure: Extremely long matches
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Spark NLP for Polish: A complete failure

Budowa ciata prawidiowa.
Skéra czysta, bez wykwitéw patologicznych i blizn.

i

[spark_LO

Tkanka tluszczowa podskdrna prawidtowo rozwinigta, obwodowe wezly chionne niepowigkszone, bez obrzekéw obwodowych.

ZYj o zachowanej ruchomosci.

Gruczot tarczowy niepowigkszony, gtadki, ruchomy potykowo.

Klatka piersiowa wysklepiona symetrycznie, ruchoma oddechowo, palpacyjnie niebolesna.

Figure: There are sections in which every sentence beginning is identified as
a location
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Spark NLP for Polish: A complete failure

’
Leki: Bisocard 5mg 1/2-0-0 Tritace 5mg1-0-0 Tertensif SR1-0-0
sEark LOC
IS a_r_k_I_DC SEaci E_n_ersNamE
Acard 75mg1-0-0  Mononit 60mg 1-0-0 Amlozek 5mg 0-0 -
spark_LOC

1 Uprox 0,4mg 0 -0 - 1125.0 Pacjentk; przyjeta w ramach ostrego dyzuru z
powodu spoczynkowych dolegliwosci wiericowych.

Figure: Spark NLP does seem to match some medicine names, but it is
because it matches almost everything
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spaCy: Better, but still lots of noise

spaEy pﬁfsName
Drzenie glosowe zachowane, symetryczne, ODGLOS OPUKOWY jawny, nieco symetryczny.

GRANICE DOLNE PLUC: po stronie prawej i lewej symetryczne, na prawidiowej wysokosci.

leczona ablacja

?, Uzywki: papierosy - od 6 m-cy nie pali, palita 5/dz/7 lat Uczulenia - nie podaje

Spojowki:  wilgotne, ukrwione prawidiowo.

Figure: False positives undermine the usability of spaCy’s Polish model
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spaCy: Date/time functionality

spark MISC)

Spacy_orgName spacy_date| spacy_date|
(spacy_date [spacy,date) (spacy date]
BVS 08.09.2014 Stan po POBA-LM + DEB oraz POBA-LAD + DEB 23.07.2014  (restenozy) ~Stan po POBA-Cx + DEB  oraz POBA-OML + DEB 28.07.2014
- ~ [polie :
(restenozy) Stan  po zawale NSTEMI 26.05.2014 Stan po POBA-LAD (restenoza) ~ 26.05.2014 Stan po POBA-LM (restenoza) z terapia eptifibatydem 26.05.2014 Stan po
[poldeepner2_nam_eve_human] -
- spacy date] T pagas -
PCI-LM oraz prox LAD + DES - 10.02.2014 Stan po PCI-LAD + DES - 31.12.2013 Stan po NSTEMI 29.05.2013 Stan po NSTEMI 16.10.2013 Stan po  STEMI
Gpancyisg ~ Cpacyaae i S -
[spacy_date] [ nam_eve_human] spacy_date B spacy_date -
Sciany przedniej  12.2013 Stan po PCI-LAD + DES - 31.12.2013 Stan po POBA-DL - 31.12.2013 Stan po PCI LMILAD + DES Bios - 17.10.2013 Stan

Figure: Most date/time expressions spaCy finds are language-independent,
but it is a useful feature
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Shared error tendencies

spark ORG
spacy_orgName

ner2_nam_oth er2_nam_oth [poldeepner2_nam oth] [spark MISC

Sa02 =97% BSA =1,59 CCs = IINYHA =
[Spark_MISC

" [poldeepner2_nam_oth B
spark MISC] '
B )
Spark_MISC

po PCI LAD/D1 + DES Bios - 29.05.2013 Stan po CABG OPCAB A0-LAD - uzycie graftu LIMA, Ao-D1 - 28.10.2013 Zaburzenia gospodarki

[poldeepner_nam_oth_tech)
poldeepner2, nam oth_tech puldeepn?g nam_oth ispacy iate
Stanpo  CABG LIMA-LAD A0-OM2, A0-RCA w  2009r.

Figure: ALl the models feel that abbreviations are important, but without
vocabularies or syntactical context, they are difficult to classify properly
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PolDeepNer2: Good at personal names

[ spark PER
[ spacy_persName
[poldeepnerZ nam Liv_person

Obrony mie$niowej, objawu Blumberga

WATROBA nie powiekszona.

nie stwierdza sie.

sparls LOC

[N

ledziona, nerki niewyczuwalne.

spark MISC

_ e _ spark_PER ]
[ spacy_persName | spacy_persName ]
[poldeepnerZ nam Liv per50n| [poldeepnerl nam_li Liv person]

OBJAWY Chelmonsklego nb, Goldflamma nb.

Figure: Most names of people in the corpus were the names of examination
signs named after inventors
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PolDeepNer2: Decent at organizations

[spark_MISC

oldeepner2,

od ok 50 lat (w modosci praca w hucie cynku)

e e—
poldeepner2_nam_org_institution

z zaleceniem systematycznej kontroliw  Poradni Kardlologlczne}.

spacy_orgName
[spar
Pacjentka zostala przyjeta do Szpitala w Tychach, gdzie rozpoznano
Spark_PER
spacy_orgName
tutejszej Kliniki.

poldeepner2_nam_org_institution|

Pacjentka zostata przyjeta do Kliniii Chirurgii Og()mej i Nacz;ﬁ.

Figure: Names of departments and hospitals are relevant for medicine,
albeit marginally
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What can we expect from NER as a concept?

m General NER is looking for entities that are only partially
relevant for medical science:

m Personal names (useful for deidentification)
m Organization names (irrelevant except for the occasional hospital
department name)
m Location names (irrelevant)
m Miscellaneous categories depending on the model
m What medicine needs often fails to satisfy the definition of a NE:
m Diagnosis names
Procedure names
Symptom names
Medicine names
Body part/function names
Measurement values

K. Anetta, M. Arslan « General Polish NER and Health Records - December 11, 2021 21/27



KPWr n82 model (PolDeepNer2): Fine-grained
categories

nam_Lliv: Living

nam_org: Organization

nam_fac: Facility

nam_loc: Location

nam_adj: Adjective

nam_num: Numerical expression
nam_eve: Event

nam_pro: Product

nam_oth: Other
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PolDeepN

()

r2: Tiny glimpses of hope

Bisocard 5 mg 1/2-0-0 tabl.

ispark_LOC

Inhibace 5mg 1-0-0 tabl.

]

Tertensif SR 1,5 mg 1-0-0 tabl.
Encorton 5 mg 1/2-0-0 tabl.

I

spark_MIS
Theovent 300 mg 1-0-1 tabl.

I

spark MISC spark LOC
Pulmicort 100 2 x 2 wziewy Oxis 2x 2 wziewy Sortis 20 mg 0-0-1 tabl.
[ spark PER
[poldee ner2, nam_org_group, band\ sga_ﬁ_MISC
Insulina Mixtard 30 35j.-0-10j.

Figure: PolDeepNer2 identifying some medicine names as products is
impressive, but it only finds a tiny fraction of the total
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PolDeepNer2: Tiny glimpses of hope

sarkﬁMISC
spark MISC [poldeepnerl nam_eve human]
—_—— [a— -
PCI-LAD + DES - 31.12.2013 Stan po NSTEMI 29.05.2013 Stan po
| spark LOC
|poldeepnerz_nam_eve_human] spacy_persName
—_— -

nerek - neguje Przebyty udar/TIA - neguje Krwawienia z przewodu

Figure: In a couple of unique cases, PolDeepNer2 identified heart attacks as
events - however, recall is close to zero
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Conclusions

m PolDeepNer2 could be used for de-identifying health records,
but it would have to be prevented from deleting surnames in the
names of medical concepts

m spaCy does identify most names but the other 50% of found
entities are noise, rendering its name recognition unusable

m spaCy’s identification of date/time expressions might be useful
for timestamping events

m The authors of Spark NLP’s Polish pipeline might need to further
verify it as nothing should perform as bad as this

A valuable take-home message

Some of PolDeepNer2’s categories (product, event) are a step in the
right direction and suggest the possibility of tuning the existing
RoBERTa model and thus creating PolDeepNer2’s own MER (medical
entity recognition) model.
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Thank you for your attention!
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