Appendix 2
To maintain high standards of data safety, the generation of synthetic narratives requires the use of ICDs as unique input data extracted from medical records. As a result, parameters such as age, which may have an indirect influence on the narrative, will be derived from the data of the patient population at the health facility. The following figure illustrates this.

Thus, the generation of the new narratives the age in the prompt is randomly generated, such that the synthetized age distribution reflects the distribution of the real patient population, in particular the probability that the synthetized population has an age between 46 and 50 years is 0.3, while the probability that the synthetic patient has an age between 55 and 86 years is 0.7. Additional parameters, like socioeconomical data of the patient population, can only be extracted from the health records, and will not be synthetized.  
[bookmark: _Hlk158365508]
Observe that the extracted narratives are rather technical and objective texts contain information about concrete examination findings and therapy course, which are narratives that do not contain subjective information (like symptoms). We perform experiments with two new prompts and compare the results obtained using P2.
	(G)
[bookmark: _Hlk158365581]Erstellen Sie das Fazit eines körperlichen Untersuchungsbefundes über einen 45 Patienten mit Diffuses großzelliges B-Zell-Lymphom als Hauptdiagnose und Hypertonie als Nebendiagnose.

	(E) 
Produce the conclusion of a physical examination finding on a 45 patient with diffuse large B-cell lymphoma as the main diagnosis and hypertension as the secondary diagnosis



Symptoms and similar subjective information are not contained in the narrative since it is generated in accordance with reference data. The following is an example of synthetized narrative:
[bookmark: _Hlk158365730]Herr Max Müller, 45 Jahre alt, wurde wegen eines diffus großzelligen B-Zell-Lymphoms im Stadium III behandelt, wobei eine begleitende Hypertonie berücksichtigt wurde.

Der Patient unterzog sich einer Chemotherapie nach dem R-CHOP-Schema (Rituximab, Cyclophosphamid, Doxorubicin, Vincristin, Prednison) über sechs Zyklen. Die Behandlung verlief insgesamt gut, und der Patient zeigte eine gute Verträglichkeit. Während des Verlaufs wurden regelmäßige klinische und laborchemische Kontrollen durchgeführt, um die Wirksamkeit der Therapie zu überwachen und potenzielle Nebenwirkungen zu erkennen.

Die Nachsorgeuntersuchungen, einschließlich einer PET-CT, zeigten eine deutliche Reduktion der Lymphommanifestationen nach Abschluss der Chemotherapie. Es gab keine Hinweise auf residuelle Tumoraktivität oder Metastasen.

Die Hypertonie des Patienten wurde während des gesamten Verlaufs erfolgreich unter Kontrolle gehalten, und es waren keine Anpassungen der antihypertensiven Medikation erforderlich.

Zusammenfassend lässt sich sagen, dass Herr Müller eine gute Behandlungsantwort auf die Chemotherapie für sein diffus großzelliges B-Zell-Lymphom zeigte, und seine Hypertonie erfolgreich kontrolliert wurde. Die regelmäßige Überwachung und Nachsorge werden fortgesetzt, um einen langfristigen Therapieerfolg sicherzustellen und mögliche Rückfälle frühzeitig zu erkennen.

For the training 2100 samples of synthetized letters have been used. For the validation 422 samples were employed. Finally, the extracted snippets were used as reference data. 

	Models
	Metrics
	P
	R
	F1

	bert-base-german-cased
	Exact
	(0.254)
0.21
	(0.059)
0.041
	(0.09)
0.069

	
	Partial
	(0.470)
0.32
	(0.110)
0.062
	(0.179)
0.104

	
	Entity Type
	(0.686)
0.43
	(0.161)
0.082
	(0.260)
0.13

	SCAI-BIO/ BioGottBERT -base
	Exact
	(0.407)
0.37
	(0.050)
0.067
	(0.09)
0.11

	
	Partial
	(0.629)
0.52
	(0.078)
0.08
	(0.139)
0.15

	
	Entity Type
	(0.851)
0.67
	(0.105)
0.11
	(0.188)
0.19

	allenai/scibert_scivocab_uncased
	Exact
	(0.333)
0.28
	(0.119)
0.11
	(0.176)
0.15

	
	Partial
	(0.512)
0.37
	(0.184)
0.14
	(0.271)
0.21

	
	Entity Type
	(0.692)
0.47
	(0.248)
0.18
	(0.366)
0.26



In the previous table, the values in the brackets are the original validation values for P2. The overall validation values have deteriorated as compared to P2. Only for SCAI-BIO/ BioGottBERT -base the recall values slightly improved. But the improvement margin is too low to say that there is a significative improvement. For this reason, we opted to generate a full instead resumed narratives. 

As previously mentioned, symptoms are not relevant to the current study. It is possible, however, that other narratives, such as doctor's letters, might contain subjective information, such as symptoms. In light of this, prompts may take into account symptoms. To this end, a knowledgebase containing a description of the main diseases and symptoms can be connected to the prompt. For instance, the use of a knowledge base (such as Wikidata or UMLS) can be helpful in combining the extracted ICD with a symptom as recorded in the knowledge base:

	(G)
Erstellen Ärztebrief über einen 45 Patienten mit ICD_1 als Hauptdiagnose (und zugehörige Symptome) und ICD_2 (und zugehörige Symptome) als Nebendiagnose. 

	(E) 
Prepare a physical examination report on a 45-patient patient with diffuse large B-cell lymphoma as the primary diagnosis and hypertension as the secondary diagnosis. Please do not mention any symptom.



This, however, is still a difficult task, since there are diseases not associated with clear symptoms (like non-metastatic cancers). Furthermore, for diseases like infection, they can contain more than 20 associated symptoms. Consider the example blow for symptoms assigned to an infection:

{"Q29644032": {"label": "", "icd_10": [], "icd_9": []}, "Q9690": {"label": "Unwohlsein und Ermüdung", "icd_10": ["R53"], "icd_9": ["780.7"]}, "Q86": {"label": "Kopfschmerz", "icd_10": ["R51"], "icd_9": ["339", "784.0"]}, "Q178436": {"label": "Verstopfung", "icd_10": [], "icd_9": []}, "Q653197": {"label": "Effloreszenz", "icd_10": ["R21"], "icd_9": []}, "Q217111": {"label": "Bradykardie", "icd_10": [], "icd_9": ["427.81", "659.7", "785.9", "779.81"]}, "Q2336398": {"label": "Blässe", "icd_10": ["R23.1"], "icd_9": ["782.61"]}, "Q1495657": {"label": "Gastrointestinale Blutung", "icd_10": ["k92.2"], "icd_9": []}, "Q18554982": {"label": "", "icd_10": [], "icd_9": []}, "Q1869874": {"label": "Schlaflosigkeit", "icd_10": ["F51.0", "G47.0"], "icd_9": ["307.42", "307.41", "327.0", "780.51", "780.52"]}, "Q2536390": {"label": "Völlegefühl", "icd_10": [], "icd_9": []}, "Q65202123": {"label": "", "icd_10": [], "icd_9": []}, "Q189643": {"label": "Wahn", "icd_10": [], "icd_9": []}, "Q1362864": {"label": "Hepatomegalie", "icd_10": ["R16.0"], "icd_9": ["789.1"]}, "Q1129121": {"label": "Splenomegalie", "icd_10": ["Q89.0", "R16.1"], "icd_9": ["759.0", "789.2"]}, "Q3407854": {"label": "Ermüdung", "icd_10": [], "icd_9": []}, "Q40878": {"label": "Durchfall", "icd_10": ["K59.1", "A09"], "icd_9": []}, "Q496812": {"label": "Leukopenie", "icd_10": [], "icd_9": []}}
} 


Thus, selecting the most appropriate symptoms considering the combination of main and co-disease can be extremely challenging. For this reason, there are fundamental physiological aspects contained in real narratives that cannot simply be extracted from a knowledge database and automated in the prompt.

As a result, we can conclude that results can be promising and helpful in performing a first model training session. However, the context is still very significant, and should be carefully selected in the prompt formulation. Furthermore, another limitation is the language style, which diverges between the real and generated narratives. Thus, not only formal aspects like the number of symptoms and patient age but the way how the text is composed can introduce significant contextual differences that reduce the quality of the validation. 

Finally, we can force the generative model to create a narrative by using a fully anonymized reference narrative as a seed in the prompt to imitate the correct style. 

	G
	Erstellen Sie einen körperlichen Untersuchungsbefund über einen {AGE) Patienten mit [{DISEASE 1}] als Hauptdiagnose und [{DISEASE 2}] als Nebendiagnose. Imitieren Sie den sprachlichen Stil und die Komplexität des folgenden Untersuchungsbefundes.
Untersuchungsbefunde: Patient wurde heute vorgestellt und befindet sich in einem stabilen Zustand. Er hat eine bekannte chronisch lymphatische Leukämie und hat nun eine ambulant erworbene Pneumonie. Patient hat Fieber, Husten und Atemnot. \n\nLaborbefunde zeigen ein erhöhtes WBC und LDH. Patient wurde mit einem Breitband-Antibiotikum und Azathioprin zur Unterstützung der Immunität behandelt. Der Patient wurde für eine weitere Beurteilung auf die Station überwiesen. \n\nUntersuchungen auf der Station ergaben eine schwere Pneumonie. Patient hat eine weitere Behandlung mit einem Breitband-Antibiotikum und einer weiteren Immunmodulationstherapie mit Azathioprin erhalten. \n\nPatient wird weiterhin engmaschig beobachtet."

	E
	Create a physical examination report on a {AGE) patient with [{DISEASE 1}] as the primary diagnosis and [{DISEASE 2}] as the secondary diagnosis. Imitate the linguistic style and complexity of the following examination findings. Examination findings: Patient was presented today and is in stable condition. He has a known chronic lymphocytic leukemia and now has community-acquired pneumonia. Patient has fever, cough and shortness of breath. \n\nLaboratory results show increased WBC and LDH. Patient was treated with a broad-spectrum antibiotic and azathioprine to support immunity. The patient was referred to the ward for further evaluation. \n\nExaminations at the ward revealed severe pneumonia. Patient has received further treatment with a broad-spectrum



However, this technique did not significantly improve the validation results, implying that the prompt defined in P2 is good enough to capture the correct narrative’s style, as can be seen in the following table (values in the brackets are the original validation values of P2) 

	Models
	Metrics
	P
	R
	F1

	bert-base-german-cased
	Exact
	(0.254)
0.43
	(0.059)
0.073
	(0.09)
0.11

	
	Partial
	(0.470)
0.58
	(0.110)
0.099
	(0.179)
0.16

	
	Entity Type
	(0.686)
0.72
	(0.161)
0.12
	(0.260)
0.21

	SCAI-BIO/ BioGottBERT -base
	Exact
	(0.407)
0.31
	(0.050)
0.078
	(0.09)
0.12

	
	Partial
	(0.629)
0.48
	(0.078)
0.11
	(0.139)
0.19

	
	Entity Type
	(0.851)
0.64
	(0.105)
0.16
	(0.188)
0.25

	allenai/scibert_scivocab_uncased
	Exact
	(0.333)
0.29
	(0.119)
0.14
	(0.176)
0.19

	
	Partial
	(0.512)
0.41
	(0.184)
0.19
	(0.271)
0.26

	
	Entity Type
	(0.692)
0.52
	(0.248)
0.25
	(0.366)
0.34




Finally, we have observed that gender can play a relevant role, but it is non-conclusive, since gender is related to the disease’s etiology. One possible solution to solve this problem is by analyzing the most probable gender by ICD and assigning this probability (and not a random generated gender). This, however, is still a challenging problem that requires an additional research project.
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