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1996 Heart transplant
2006 Dialysis (drug toxicity)
2013 Renal transplant
Diabetes, skin tumors
18 drugs, 30 Pills/day
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▪ Focus: Nephrology reports - clinical notes
▪ Goal: Support physicians to access 

information
▪ Problems: 

○ Availability & accessibility of data
○ Domain dependence
○ Less resources for German

▪ This paper presents:
○ Preliminary NER & RE results on German 

nephrology reports 
○ Ongoing work
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▪ Clinical Notes (dt. Verlaufsnotizen)
○ Short notes written during a visit
○ Often just a few sentence

▪ Discharge Summaries (dt. Arztbriefe)
○ Written during stay in hospital
○ Semi-structured
○ Much longer than clinical notes

▪ Characteristics Clinical Data:
○ Information density
○ Technical language
○ Abbreviations, Negations, Uncertainty
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Gutes Befinden. Keine Fieber, kein Infekt, keine Beschwerden bei Miktion. 
Keine Stuhlgangprobleme. Unklarer papillöser Hautbefund. Abklärung durch 
Dermatologie empfohlen. Soll ggf. vor Ort in der Kur geschehen.

MCP abgesetzt. Bei leicht erhöhten Blutdruckwerten Metrolopol in der Dosis 
erhöhten, ggf. weitere Dosissteigerung. Leberwerte weiter gestiegen. CyA 
reduziert. Montag Abklärung der Lebersituation.

Good condition. No fever, no infection, no micturition disturbances. No 
problems with defaecation. Unclear papillose structures on the skin. 
Dermatological examination recommended. Should be made during course of 
treatment, if necessary.

Discontinuation of MCP. Increase in Metrolopol dosage, the blood pressure 
being slightly increased, further dosage increases, if necessary. Further 
increased liver levels. Ciclosporin reduced. Examination of the liver on Monday.



Annotations
11

For more see Roller et al. (2016)
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▪ Example Annotations
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▪ Using existing methods to explore reliability
○ Named Entity Recognition:

■ Conditional Random Field (CRF)
● based on Jiang et al., (2008)

■ Bidirectional LSTM (CharNER NN)
● implementation of Kuru et al., (2016)

○ Relation Extraction
■ Support Vector Machine (SVM)

● impl. of Giuliano et al., (2006)
■ Convolutional Neural Network (CNN)

● Nguyen and Grishman (2015)
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▪ Pre-Processing
○ Sentence Splitting, Tokenization
○ POS Tagging (Hellrich et al. 2015)
○ Snowball Stemmer

▪ Setup
○ 626 clinical notes used for training & testing
○ Only 267 documents contain relations
○ Considering only a subset of concepts and 

relations for the experiments
○ Cross validation
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▪ Results: Concept Recognition
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▪ Results: Relation Extraction
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▪ First promising results:
○ Training dataset small
○ Classifier not optimized

▪ Future Work:
○ Building applications on top of NER and RE
○ Summarization
○ Cohort Group generation
○ Reduction of re-hospitalization
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