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1  Informationen  zu m Leitlinienreport  

In diesem Dokument wird das methodische Vorgehen bei  Erstellung der  S3-Leitlinie 

Diagnostik, Therapie und Nachsorge der Keimzelltumoren des Hodens , Version 2.0  

beschrieben.  

Informationen zu vorherigen Versionen der Leitlinie sind in den Leitlinienreporten der 

jeweiligen Version abgebildet und auf der Website des Leitlinienprogramms 

Onkologie abrufbar  (https://www.leitlinienprogramm -

onkologie.de/leitlinien/hodentumoren ). 

1.1  Autoren  des Leitlinienreports  

- Anne Berkholz (M. Sc.) , 

- Felix Horlitz (M. Sc.) , 

- Stefanie Schmidt (PhD, MPH)  

(alle UroEvidence der Deutschen Gesellschaft für Urologie ). 

1.2  Kontakt  

Office Leitlinienprogramm Onkologie  

c/o Deutsche Krebsgesellschaft e.V.  

Kuno -Fischer -Straße 8  

14057 Berlin  

leitlinienprogramm@krebsgesellschaft.de  

www.leitlinienprogramm -onkologie.de  

1.3  Zitierweise  des Leitlinienreports  

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, 

AWMF): S3-Leitlinie  Diagnostik, Therapie und Nachsorge der Keimzelltumoren des 

Hodens , Leitlinienrepor t 2.01, 20 26 , AWMF-Registernummer:  043/049 -OL, 

https://www.leitlinienprogramm -onkologie.de/leitlinien/hodentumoren , (Zugriff am 

TT.MM.JJJJ) 

1.4  Abkürzungsverzeichnis   

Tabelle 1: Abkürzungsverzeichnis  

Abkürzung  Bedeutung  

AE aggregierte Evidenz  

AG Arbeitsgruppe  

AWMF Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen 

Fachgesellschaften e. V.  

CT Computertomografie  

https://www.leitlinienprogramm-onkologie.de/leitlinien/hodentumoren
https://www.leitlinienprogramm-onkologie.de/leitlinien/hodentumoren
mailto:leitlinienprogramm@krebsgesellschaft.de
http://www.leitlinienprogramm-onkologie.de/
https://www.leitlinienprogramm-onkologie.de/leitlinien/hodentumoren
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Abkürzung  Bedeutung  

DGU Deutsche Gesellschaft für Urologie  e.V.  

DKG Deutsche Krebsgesellschaft e.V.  

EK Expertenkonsens  

GTCSG German Testicular Cancer Study Group  

HIV Humanes Immundefizienz -Virus  

IE Interessenerklärung  

IK Interessenkonflikten  

miRNA Mikro -Ribonukleinsäure  

MRT Magnetresonanztomographie  

PICO P = Patient, I = Intervention, C = Comparison, O = Outcome  

PS Primärstudien  

QI Qualitätsindikatoren  

RCT randomisierte kontrollierte Studie  

RoB Risiko für Bias (engl.: risk of bias)  

RPLND Retroperitoneale Lymphknotenentfernung  

SR Systematische Übersichtsarbeiten (engl.: S ystematic Review ) 

WHO Weltgesundheitsorganisation (engl . World Health Organization ) 
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2  Konstituation  der Leitliniengruppe  

Nach Initiierung des Leitlinienprojektes durch die federführende Fachgesellschaf t  

Deutsche Gesellschaft für Urologie  (DGU) zusammen mit der Arbeitsgemeinschaft  

German Testicular Cancer Study Group  (GTCSG) und Mandatierung der 

Leitlinienkoordinierenden (Prof. Kliesch und Prof. Heinzelbecker) wurden die mit dem 

Leitlinienthema befassten relevanten medizinischen Fachgesellschaften bzw. 

Organisationen eingeladen, sich an der Aktualisierung der Leitlinie zu bete iligen. Die 

Fachgesellschaften und Organisationen mandatierten Personen, die sie in dem 

Leitlinienprojekt vertraten. Zudem wurden Fachexperten (ohne Stimmrecht) zur 

Aktualisierung der Leitlinie eingeladen.  Während des Auftakttreffens wurde die 

Vollständigkeit und Repräsentativität der Leitliniengruppe bestätigt . 

Die Zusammensetzung der Leitliniengruppe ist in der Leitlinienlangversion 

abgebildet.  

3  Fragestellungen  

Die Fragestellungen ergaben sich aus den Forschungsfragen der Version 1.0 (sofern 

sich zu den jeweiligen Themen neue Evidenz aufgezeigt hat)  und  aus der 

Bedarfsanalyse zu dieser Leilinienversion (Bildung neuer Fragestellungen) . Die 

Koordinatoren der Leitlinie haben in Zusammenarbeit mit den Arbeitsgruppen -

Leitungen einen Vorschlag für mögliche Fragestellungen und relevante Endpunkte 

erarbeitet.  Die finale Konsentierung der 14 Fragestellungen erfolgte im Juli 2025 im 

Rahmen des Kick -off -Treffens durch die Leitliniengruppe . 

3.1  Schlüsselfragen und Bearbeitungsstrategie  

Im Rahmen der Diskussion zu den Schlüsselfragen wurde von der Leitliniengruppe 

unter Berücksichtigung der Verfügbarkeit aussagekräftiger Studien, der 

Kontroversität der Themen und den vorhandenen Ressourcen festgelegt, welche 

Schlüsselfragen evidenzbasiert  beantwortet und zu welchen Schlüsselfragen 

Empfehlungen als Expertenkonsens ohne systematische Evidenzaufbereitung 

abgeleitet werden sollen.  

5 Schlüsselfragen wurden durch aggregierte Evidenz (AE) beantwortet, 11 durch 

Primärstudien  und  4 durch Expertenkonsens (EK).   

Tabelle 2: Schlüsselfragen und Bearbeitungsstrategie  

Kapitel  Schlüsselfrage  PS SR EK 

Primär - und 

Erstlinien -

therapie  

Wie ist das Risiko -Nutzen -Verhältnis zu verschiedenen 

Therapieformen bei Patienten  mit  Seminom  im  cs II 

A/B  unter  Berücksichtigung 

der  Rezidivwahrscheinlichkeit  und dem 

Nebenwirkungsprofil?    

x  x   

Welche Effekte hat  Überwachung  als alleinige Therapie 

bei Patienten im Stadium I auf  die Rezidivrate, die 

Lebensqualität und das Gesamtüberleben  im Vergleich 

zur Strahlentherapie oder Chemotherapie?   

x  x   
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Kapitel  Schlüsselfrage  PS SR EK 

Bei Patienten mit  Keimzelltumoren  des Hodens, führt 

die roboter -assistierte RPLND im Vergleich zur offenen 

RPLND zu vergleichbaren chirurgischen Ergebnissen 

und einem vergleichbaren Überleben?   

x  x   

Wie erfolgt die Therapie der Patienten in der 

schlechten Prognosegruppe unter Einbeziehung 

spezieller Aspekte (primär ossärer, cerebraler und 

mediastinaler Tumorlokalisation)?   

x   x  

Ändert sich das Therapievorgehen in der intermediären 

Prognosegruppe?  

x    

  Gibt es Unterschiede in der Therapie von Patienten mit      

HIV und Keimzelltumorerkrankungen?   

x    

Welchen Stellenwert hat das Einsetzen einer 

Hodenprothese nach radikaler Orchiektomie auf die 

Lebensqualität und die Therapiesicherheit bei 

Keimzelltumorpatienten?   

x    

Nachsorge  

nach kurativer 

Therapie  

In welchen Intervallen sollte die Nachsorge bei 

Seminom - und Nicht -Seminom -Patienten in 

Abhängigkeit des primären klinischen Stadiums und 

der durchgeführten Therapieform sattfinden?   

x  x   

Entsteht für Patienten mit Keimzelltumoren des 

Hodens und einem  Tumormarkeranstieg  ohne 

bildgebendes Korrelat in der Nachsorge ein Nachteil 

durch eine Einleitung der Therapie erst bei Nachweis 

eines bildgebenden Korrelats?   

  x  

Ist die MRT im Vergleich zur CT bei der Nachsorge von 

Patienten mit Keimzelltumor des Hodens hinsichtlich 

der Detektionsrate von Rezidiven und der 

diagnostischen Genauigkeit in allen Stadien 

gleichwertig?   

x  x   

Welche Nachsorgestrategie (z. B. Bildgebung, klinische 

Untersuchung, neuer Tumormarker,  miRNA) ist bei 

Patienten mit  markernegativem  Keimzelltumor des 

Hodens am effektivsten zur frühzeitigen Detektion 

eines Rezidivs?   

Zu dieser 

Schlüsselfrage konnte 

keine Evidenz 

identifiziert werden 

und es wurde kein EK 

verfasst.   

Welche Untersuchungen und Untersuchungsparameter 

sollen in der Nachsorge von Keimzelltumoren des 

Hodens zum Nachweis einer Spättoxizität in 

Abhängigkeit der angewandten Therapie durchgeführt 

und erfasst werden und in welchen Intervallen?   

  x  
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Kapitel  Schlüsselfrage  PS SR EK 

Welchen Stellenwert hat die miRNA -371 in der 

Nachsorge des Keimzelltumors des Hodens?   

x    

Welchen Stellenwert hat der Röntgenthorax in der 

Nachsorge des Keimzelltumors des Hodens?   

x   x  

Abkürzungen: PS: Primärstudien ; SR: Systematische Reviews; EK: Expertenkonsens  

 

Die Schlüsselfragen wurden in das PICO-Format (P = Patient, I = Intervention, C = Comparison, O = 

Outcome) übersetzt.  (siehe Tabelle 10 : PICO-Fragestellungen ) 
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4  Methodisches Vorgehen  und Ergebnisse 

der systematischen 

Evidenzaufarbeitung  

4.1  Systematische Recherche, Auswahl und Bewertung 

der Literatur: Systematische Reviews  und 

Primärstudien  

4.1.1  Recherche  nach systematischen Übersichtsarbeiten  

Recherchestrategie  

Die Suche nach aggregierter Evid enz in Form von s ystematischen Übersichtsarbeiten  

und  Metaanalysen erfolgte für den Suchzeitraum von Januar 201 8 bis Mai 2025 . 

Englische und deutsche Literatur wurde berücksichtigt . Die Suche erfolgte in  MEDLINE 

(via OVID) und in der Cochrane Review Library . Folgende  Suchstrategie lag der Suche 

zu Grunde:  

Suchstrategie für MEDLINE  

1. Meta -Analysis as Topic/   

2. meta analy$.tw.   

3. metaanaly$.tw.   

4. Meta -Analysis/   

5. (systematic adj (review$1 or overview$1)).tw.   

6. exp Review Literature as Topic/   

7. or/1 -6  

8. cochrane.ab.   

9. embase.ab.   

10. (psychlit or psyclit).ab.   

11. (psychinfo or psycinfo).ab.   

12. (cinahl or cinhal).ab.   

13. science citation index.ab.   

14. bids.ab.   

15. cancerlit.ab.   

16. or/8 -15   

17. reference list$.ab.   

18. bibliograph$.ab.   

19. hand -search$.ab.   

20. relevant journals.ab.   

21. manual search$.ab.   

22. or/17 -21   

23. selection criteria.ab.   

24. data extraction.ab.   

25. 23 or 24   

26. Review/   

27. 25 and 26   

28. Comment/   
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29. Letter/   

30. Editorial/   

31. animal/   

32. human/   

33. 31 not (31 and 32)   

34. or/28 -30,33   

35. 7 or 16 or 22 or 27   

36. 35 not 34   

37. Testicular Neoplasms/   

38. Rete Testis/   

39. Germinoma/   

40. seminoma/   

41. non -seminoma.mp.   

42. (testi* adj3 (cancer* or tumo* or neoplas* or carcinom* or malign*)).tw.  

43. (Germ* adj3 (cancer* or tumo* or neoplas* or carcinom* or malign*)).tw.  

44. (teratom* adj2 testi*).mp.  

45. or/37 -44   

46. 36 and 45   

47. children/   

48. female/   

49. 47 or 48   

50. 46 not 49   

51. limit 50 to yr= 2018 -2025  

52. Limit 51 to (english or german)  

 

Suchstrategie für die Cochrane Library  

#1  (testi* near (cancer* or tumo* or neoplas* or carcinom* or malign*))  

#2  Germ* near (cancer* or tumo* or neoplas* or carcinom* or malign*)  

#3  seminoma  

#4  #1 or #2  

#5  #4 and #3  

 

Auswahl  

Insgesamt wurden in Medline und Cochrane 434  Quellen identifiziert. Nach der 

Entfernung von Duplikaten wurden 426  Treffer einer Titel -Abstract -Prüfung  

unterzogen.  Nach der Volltextsichtung erfüllten 24  Treffer die Einschlusskriterien . 

Ein Reviewer führte das Titel - und Abstract -Screening durch. Das Volltextscreening 

erfolgte nach dem Vier -Augen -Prinzip durch einen Methodiker und einen Kliniker. Der  

Suchverlauf ist im PRISMA -Flowchart dargestellt (siehe  Anlage  11.3.1 ). 

Bewertung der systematischen Übersichtsarbeiten  

Die sys tematische n Übersichtsarbeiten und Metaanalysen wurden mit dem Instrument 

AMSTAR II (siehe Anlage 11.5 ) bewertet  [1]. Die Bewertung erfolgte durch einen 

Reviewer. 26 Übersichtsarbeiten wurden als k ritisch bewertet (das bedeutet mehr als 

eine kritische Schwäche) und 13 Publikationen erreichten ei ne mittlere Bewertung ( d.h. 

max. eine kritische Schwäche).  
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Zusammenfassung der Information  

Die Übersichtsarbeiten decken die Themen der Therapie und Nachsorge nach kurativer 

Therapie ab. Die identifizierte n und ausgewählten systematischen Übersichtsarbeiten 

und Metaanalysen wurde n in Evidenztabellen zusammengefasst  (siehe Anlage 11.3.2). 

Die Beschreibung der identifizierten Publikationen sowie deren systematische 

Bewertung dienten den AGs als Arbeitsgrundlage.  Die Evidenztabellen wurden somit 

den AGs zur Formulierung von Empfehlungen und Statements sowie zur Erstellung der 

Hintergrundtexte bereitgestellt.  

4.1.2  Suche nach Primärliteratur  

Recherchestrategie  

Der Zeitraum für die Suche nach Primärliteratur wurde auf Januar 2018 bis Juli 2025  

festgelegt.  Englische und deutsche Literatur wurde berücksichtigt . Die Suche nach 

Primärliteratur in Form der DeNovo -Recherchen wurde in einer Hauptsuche organisiert .  

Zusätzlich wurden klinische Studienregister (clinicaltrials.gov und das WHO -Register)  

nach Studien durchsucht.  

Es wurden die Datenbanken MEDLINE (via OVID) und die Cochrane Library durchsucht. 

Zur Identifizierung möglichst hoher Evidenz wurden folgende Studiendesigns und 

Publikationsformen ausgeschlossen: Fallberichte, Fallserien, Editorials, Kommentare, 

Konferenzabstracts.   

Suchstrategie für MEDLINE  

1. exp seminoma/  

2. seminom*.tw.  

3. *testicular neoplasms/  

4. ((testicular or testis or testes) adj2 (tumor* or cancer* or carcinoma* or tumour* or 

neoplasm* or neoplasia)).tw.  

5. germ cell tumor.tw.  

6. (germinomatous or non*germinomatous).tw.  

7. non*seminom*.tw.  

8. 1 or 2 or 3 or 4 or 5 or 6 or 7  

9. "review"/  

10. case reports/ or case reports.tw.  

11. conference abstract.pt. or congresses as Topic/  

12. note/ or editorial/ or letter/ or Comment/ or news/ or opinion/  

13. 9 or 10 or 11 or 12  

14. 8 not 13  

15. exp animals/ not humans.sh.  

16. children/   

17. 14 not (15 or 16)  

18. cancer -testis antigen*.tw.  

19. 17 not 18  

20. limit 19 to male  

21. limit 20 to (english or german)  

22. limit 21 to yr= 2018 -2025  
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Auswahl  

In Medline wurden 1.844 Quellen identifiziert. Nach der Entfernung von Duplikaten 

wurden 1.837  Treffer nach inhaltlicher und formaler Relevanz gemäß den festgelegten 

Ein- und Ausschlusskriterien zunächst im Titel - und Abstractscreening durch einen 

Reviewer geprüft.  Im Anschluss folgte die Volltextsichtung von 250  Treffern. Das 

Volltextscreening erfolgte nach dem Vier -Augen -Prinzip durch einen Methodiker und 

einen Kliniker. 52  Volltexte erfüllte die Einschlusskriterien. Der  Suchverlauf ist im 

PRISMA-Flowchart dargestellt (siehe Anlage 1 1.3.3).   

Durch die Suche in den klinische n Studienregister  konnten keine zusätzlichen Treffer 

identifiziert werden.  

Bewertung des Risikos für Bias  

Für Therapiestudien wurde entweder das Cochrane Risk of Bias tool (für RCTs ) [2] oder 

ROBINS-I (für Kohortenstudien ) verwendet [3]. Diagnostikstudien w urden  mit dem 

QUADAS-2 Instrument bewertet [4] und Prognosestudien mit dem QUIPS -Tool [5] (siehe 

Tabelle 3 Bewertungsinstrumente).  

Tabelle 3: Bewertungsinstrumente  

Studiendesign  Instrument  Quelle  

RCT RoB Tool Cochrane  [2]  

Kohortenstudie  ROBINS-I https://methods.cochrane.org/bias/risk -

bias -non -randomized -studies -

interventions ,  

[3]  

Prognostische Studien  QIPS-Tool  [5]  

Diagnostische Studien  Quadas -2-Tool  https://www.bristol.ac.uk/population -

health -

sciences/projects/quadas/quadas -2/  

[4] 

 

https://www.bristol.ac.uk/population-health-sciences/projects/quadas/quadas-2/
https://www.bristol.ac.uk/population-health-sciences/projects/quadas/quadas-2/
https://www.bristol.ac.uk/population-health-sciences/projects/quadas/quadas-2/
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Zusammenfassung der Information  

Die identifizierten und ausgewählten Primärstudien wurden in Evidenztabellen 

zusammengefasst (siehe Anlage 11.3.3 ). Die Beschreibung der identifizierten Studien 

sowie deren systematische Bewertung dienten den AGs als Arbeitsgrundlage.  Die 

Evidenztabellen wurden somit den AGs zur Formulierung von Empfehlungen und 

Statements sowie zur Erstellung der Hintergrundtexte bereitgestellt.  

 

4.2  Zusammenfassende Bewertung der Evidenz bzw. 

Bewertung des Vertrauens in die Evidenz  

 

Im Verlauf der Erstellung und Aktualisierung der Leitlinie kamen unterschiedliche 

Systeme zur zusammenfassenden Bewertung der Evidenz zum Einsatz. Dies ist durch 

die methodische Weiterentwicklung zwischen den Leitlinienversionen sowie den 

Charakter der vorl iegenden Teilaktualisierung bedingt.  

In der Version 1.0 der Leitlinie erfolgte die Einordnung der Evidenz grundsätzlich 

anhand der Evidenzlevel des Oxford Centre for Evidence -Based Medicine (OCEBM) 

2009. Für die Bewertung der Evidenz zu therapeutischen Fragestellungen wurde 

ergänzend bereits die GRADE-Methodik eingesetzt.  

F¿r die Version 2.0 wurden die beiden aktualisierten Kapitel ăPrimªr- und 

Erstlinientherapieò und ăNachsorge nach kurativer Therapieò auf Grundlage neu 

durchgeführter systematischer Literaturrecherchen überarbeitet. Für die im Rahmen 

dieser Aktualisierung neu bewertete Evidenz wurde die GRADE -Methodik zur 

Beurteilung des Vertrauens in die Evidenz angewendet. Dabei erfolgte die Bewertung 

grundsätzlich auf Ebene der relevanten Endpunkte beziehungsweise des jeweiligen 

Evidenzkörpers. Die Einzelstudien wurden z uvor mit RoB Tool, ROBINS -I, QUADAS-2 

bzw. QUIPS hinsichtlich ihres Biasrisikos bewertet (s.  Kapitel  4.1 ). 

Da im Rahmen der Teilaktualisierung zugleich Empfehlungen und Evidenzgrundlagen 

aus Version 1.0 fortgeführt wurden, kam daneben weiterhin eine Einordnung anhand 

der Oxford -Evidenzlevel zur Anwendung. Hierfür wurde in Version 2.0 das aktualisierte 

Schema de s OCEBM 2011 verwendet. Bestehende Evidenzbewertungen nach Oxford 

2009 wurden, soweit für die Darstellung in Version 2.0 erforderlich, in die Evidenzlevel 

nach Oxford 2011 überführt. Die hierfür verwendete Zuordnung ist in Anlage 11.6  

dargestellt.  

Bereits in Version 1.0 nach GRADE bewertete Evidenz wurde übernommen, sofern im 

Rahmen der Aktualisierung keine Neubewertung erforderlich war. Damit können 

innerhalb der Leitlinie sowohl GRADE -Bewertungen als auch Evidenzlevel nach Oxford 

2011 ausgewiesen sein.  

Die in Version 2.0 verwendeten Bewertungsschemata sind nachfolgend dargestellt.  
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Tabelle 4: Schema der Evidenzgraduierung nach Oxford 20 11 

Eviden -

zgrad  

Diagnostikstudien  Studien zu Therapie/ Prävention/ 

Ätiologie  

1*  Systematische Übersichtsarbeit  von 

Querschnittsstudien mit durchgängig 

angewendetem Referenzstandard und 

Verblindung  

Systematische Übersichtsarbeit  

randomisierter Studien oder N-of -1-

Studien  

2*  Einzelne Querschnittsstudien  mit 

durchgängig angewendetem 

Referenzstandard und Verblindung  

Randomisierte Studie  oder 

Beobachtungsstudie  mit einem 

dramatischen Behandlungseffekt  

3*  Nicht -konsekutive Studien  oder Studien 

ohne durchgängig angewendete 

Referenzstandards**  

Nicht -randomisierte kontrollierte 

Kohortenstudie  oder Follow -up -Studie  

(Nachbeobachtungsstudie)**  

4*  Fall-Kontroll -Studien  oder Studien mit 

einem unzureichenden oder nicht 

unabhängigen Referenzstandard  **  

Fallserien , Fall-Kontroll -Studien  oder 

historisch kontrollierte Studien  **  

5*  Mechanismusbasierte Begründung  Mechanismusbasierte Begründung  

* Das Evidenzniveau kann herabgestuft werden , wenn die Studienqualität unzureichend ist, die 

Ergebnisse unpräzise oder indirekt sind (d. h. d as PICO der Studie entspricht nicht dem PICO der 

Fragestellung), Inkonsistenzen zwischen den Studien bestehen oder die absolute Effektgröße  sehr 

klein ist. Das Evidenzniveau kann heraufgestuft werden , wenn eine große oder sehr große Effektgröße 

vorliegt.  

** Eine systematische Übersichtsarbeit  ist in der Regel aussagekräftiger als eine einzelne Studie.  

 

Tabelle 5: Evidenzstufen nach GRADE  

Qualität der 

Evidenz  

Beschreibung  Symbol  

Hoch  Wir sind sehr sicher, dass der wahre Effekt nahe bei dem 

Effektschätzer liegt . 

ṥṥṥṥ 

Moderat  Unser Vertrauen in den Effektschätzer ist moderat: Es ist plausibel, 

dass der wahre Effekt in der Nähe des geschätzten Effekts liegt, jedoch 

bleibt ein nicht vernachlässigbares Risiko für signifikante 

Abweichungen bestehen . 

ṥṥṥṦ 

Gering  Unser Vertrauen in den Effektschätzer ist begrenzt: Der wahre Effekt 

kann durchaus relevant verschieden vom Effektschätzer sein.  

ṥṥṦṦ 

Sehr gering  Wir haben nur sehr wenig Vertrauen in den Effektschätzer: Der wahre 

Effekt ist wahrscheinlich relevant verschieden vom Effektschätzer.  

ṥṦṦṦ 
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5  Methodisches Vorgehen  bei der 

Formulierung der Empfehlung en   

 

Empfehlungen und Statements wurden im Entwurf durch die Arbeitsgruppen erstellt 

und anschließend in Rahmen einer formalen Konsensfindung in der Leitliniengruppe 

abgestimmt.  

Für evidenzbasierte Empfehlungen wurden Evidenztabellen als Evidenzgrundlage den 

Leitliniengruppenmitgliedern zur Verfügung gestellt . 

5.1  Schema der Empfehlungsgraduierung  

Bei der Ableitung der Empfehlungen wurden drei Empfehlungsgrade  (Stärke der 

Empfehlung) unterschieden, die sich in der  Formulierung der Empfehlungen 

widerspiegel ten. 

Tabelle 6: Verwendete Empfehlungsgrade  

Empfehlungsgrad*  Beschreibung  

A Starke Empfehlung für oder gegen ein Maßnahme - verwendete 

Ausdrucksweise = soll/soll nicht  

B Empfehlung für oder gegen eine Maßnahme - verwendete 

Ausdrucksweise = sollte/sollte nicht  

0 offene Empfehlung (Option) bzgl. einer Maßnahme - verwendete 

Ausdrucksweise = kann  

* Bei konsensbasierten Empfehlungen wurde der Empfehlungsgrad in den Empfehlungsboxen nicht explizit ausgewiesen, d.  h. er 

ergibt sich hier allein aus der verwendeten Formulierung (soll/sollte/kann).  

 

Für die Ableitung eines Empfehlungsgrade s wurden neben der Qualität der Evidenz 

auch die klinische Relevanz des Ergebnisparameters, das Ausmaß des Effektes und die 

Übertragbarkeit der Studienergebnisse auf die Patientenzielgruppe und das deutsche 

Gesundheitssystem berücksichtigt (siehe nachfolgender Abschnitt).  

5.2  Festlegung des Empfehlungsgrades  

Die Grundlage des Empfehlungsgrades einer evidenzbasierten Empfehlung war die 

Stärke bzw. Aussagesicherheit der verfügbaren Evidenz. Ein hoher Evidenzgrad (z.B. 

Metaanalysen/systematische Übersichten von RCTs oder mehrere methodisch 

hochwertige RCTs), d.h. eine hohe Sicherheit  bzgl. der Ergebnisse sollte in der Regel 

auch zu einer starken Empfehlung (Empfehlungsgrad A, ăsollò) f¿hren. 

Zusätzlich wurden weitere Kriterien bei der Wahl des Empfehlungsgrades 

berücksichtigt, die zu einem Abweichen der Empfehlungsstärke nach oben oder unten 

führen konnten:  
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¶ Konsistenz der Studienergebnisse (Bsp.: Die Effektschätzer der 

Studienergebnisse gehen in unterschiedliche Richtungen und zeigen keine 

einheitliche Tendenz.)  

¶ Klinische Relevanz  der Endpunkte und Effektstärken (Bsp.: Es liegen zwar Studien 

mit Ergebnissen in eine Richtung vor, jedoch wird die Bedeutung der gewählten 

Endpunkte und/oder Effektstärken als nicht relevant eingeschätzt. ) 

¶ Nutzen -Risiko -Verhältnis (Bsp.: Dem nachgewiesenen Nutzen einer Intervention 

steht ein relevanter Schadensas pekt gegenüber, der gegen eine 

uneingeschränkte Empfehlung spricht. ) 

¶ Ethische Verpflichtungen (Bsp.: Downgrading: Aus ethischen Gründen kann eine 

Intervention mit nachgewiesenem Nutzen nicht uneingeschränkt angeboten 

werden. Upgrading: Starke Empfehlung auf Basis von z.B. Fall -Kontroll -Studien, 

da aus ethischen Gründen ein RCT nicht durchführbar ist.)  

¶ Patientenpräferenzen  (Bsp.: Eine Intervention mit nachgewiesenem Nutzen wird 

nicht stark empfohlen, da sie von den Patienten als belastend oder nicht 

praktikabel abgelehnt wird. ) 

¶ Anwendbarkeit, Umsetzbarkeit in der Versorgung  (Bsp.: Eine Intervention mit 

nachgewiesenen positiven Effekten kann nicht empfohlen werden, weil sie im 

regionalen Versorgungssystem aus strukturellen Gründen nicht angeboten 

werden kann. ) 

 

Der Empfehlungsgrad einer konsensbasierten Empfehlung (Expertenkonsens, EK) 

basiert auf der Einschätzung der Leitliniengruppe unter Berücksichtigung der gleichen 

Kritieren wie bei evidenzbasierten Empfehlungen mit Ausnahme des  Evidenzlevels.  Die 

zur Begründung des EK herangezogene Literatur wurde nicht systematisch aufbereitet, 

so dass keine Bewertungen zur Ausagesicherheit der Evidenz für die Ableitung des 

Empfehlungsgrades zur Verfügung stand.  

Bei konsensbasierten Empfehlungen, zu denen in den Hintergrundtexten keine Evidenz 

aus Studien als Belege aufgeführt werden, wurde der Empfehlungsgrad ausschließlich 

auf der Grundlage der Meinungen und Erfahrungen der Leitliniengruppe festgelegt.  

5.3  Formale Konsensusverfahren und  

Konsensuskonferenz  

 

Jede Empfehlung wurde im Rahmen eines formalen Konsensverfahren abgestimmt. Als 

Konsensverfahren kamen die s trukturierte Konsensuskonferenz mit einer Online -

Vorabstimmung  und das DELPHI-Verfahren ohne Konsensuskonferenz  zum Einsatz .  

Kons ensstärke  

Bei jeder Abstimmung wurde die prozentuale Zustimmung stimmberechtigter 

Mandatsträger*i nnen dokumentiert und die Konsensstärke (siehe Tabelle 7: 

Festlegungen hinsichtlich der Konsensstärke ) an jeder Empfehlung ausgewiesen. Es 

war e ine Zustimmung >  75 % notwendig, um eine  Empfehlung als konsentiert 

anzunehmen.  Die Konsensstä rke wurde gemäß nachfolgender Tabelle klassifiziert.  
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Tabelle 7: Festlegungen hinsichtlich der Konsensstärke  

 

 

 

5.3.1  Strukturierte Konsensuskonferenz mit Online -Vorabstimmung  

Um eine bessere Vorbereitung der Gruppe zu den abzustimmenden Inhalten zu 

erreichen und diskussionsrelevante Themen bereits vor der Konsensuskonferenz zu 

identifizieren , wurden  2 Online -Vorabstimmung en zu den Empfehlungsvorschlägen 

durchgeführt (Technik des Delphiverfahrens: unbeeinflusste Abstimmung, Ergebnisse 

werden allen Teilnehmenden präsentiert, ggf. Neuentscheid nach Kenntnisnahme).  Die 

Online -Vorabstimmung en erfolgten  über das Abstimmungsportal des 

Leitlinienprogramms  Onkologie. Alle Mitglieder der Leitliniengruppe (Mandatstragende 

und Fachexper ten ohne Mandat) waren eingeladen, sich an der Online -Vorabstimmung 

unter Beachtung des Interessenkonfliktmanagements  zu beteiligen . Bei thematisch 

relevanten moderaten Interessenkonflikten stimmten die entsprechenden 

Mandatstragenden in den Feldern ămit Interessenkonfliktò ab. Neben den 

Empfehlungsvorschläge n waren die  Hintergrundtext entwürfe und - im Falle von 

evidenzbasierten Empfehlungen  - die Evidenztabellen über das Abstimmungsportal 

einsehbar.   

Die erste Vorabstimmung zu Kapitel 8 ăPrimªr- und Erstlinientherapieó fand vom 04. 

bis zum 23. März 2026 statt . 

Die zweite Vorabstimmung zu Kapitel 11 ăNachsorge nach kurativer Therapieò und den 

noch noch nicht abgestimmten Inhalten des Kapitel 8 ăPrimªr- und Erstlinientherapie ò 

fand vom 31. März bis zum 09. April 2026 statt.  

Im Anschluss wurden die Ergebnisse der Leitlinenkoordination und den 

Arbeitsgruppen z ur Sichtung und ggf. Bearbeitung der Kommentare sowie de r 

Moderatorin  für die  Vorbereitung der Konsensuskonferenz zur Verfügung gestellt.  

Bei einer ausreichenden Teilnahmequote ( > 75% der Mandate) wurden Empfehlungen, 

die in der Vorabstimmung mehr als 95  % Zustimmung erreicht hatten und für die keine 

inhaltlich relevanten Kommentare abgegeben wurden, als konsentiert betrachtet. Die 

hohe Annahmequote ist darin begründet, dass keine Diskussion der Empfehlungen in 

der gesamten Leitliniengruppe mit Austausch v on Argumenten vor der Abstimmung 

stattfand. Aus diesem Grund wurden alle Empfehlungen mit inhaltlichen 

Änderungsvorschlägen oder keinem starken Konsens in der anschließenden 

Konsensuskonferenz besprochen und final abgestimmt.  

Für die vorliegende Leitlinienversion wurden 26  Empfehlungen bereits in der 

Vorabstimmung konsentiert.  

Für die Durchführung des formalen Konsensusverfahrens wurden die Technik der 

strukturierten Konsensuskonferenz im NIH-Typ eingesetzt. Die Abstimmungsprozesse 

Konsensstärke  Prozentuale Zustimmung  

Starker Konsens  > 95 % der Stimmberechtigten  

Konsens  > 75 ð 95 % der Stimmberechtigten  

Mehrheitliche Zustimmung  > 50 ð 75 % der Stimmberechtigten  

Keine mehrheitliche Zustimmung  < 50 % der Stimmberechtigten  
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wurden von einer neutrale n, in Konsensustechniken geschulten und erfahrene n, 

AWMF-zertifizierten Moderator in geleitet und wie folgt durchgeführt : 

1.  Präsentation der abzustimmenden Empfehlungen im Plenum durch die AG mit 

Darlegung der begründenden Evidenz bzw. Rationale,  

2.  Gelegenheit zu Rückfragen und Einbringung von begründeten 

Änderungsanträgen,  

3.  Abstimmung der Empfehlungen und Änderungsanträge, ggf. nach 

Zusammenfassung  

4.  Bei Bedarf: Diskussion , Erarbeitung von Alternativvorschlägen und endgültige 

Abstimmung.  

5.3.2  Konsentierung im DELPHI -Verfahren ohne Konsensuskonferenz  

Für die folgende n Empfehlungen kam ausschließlich das D ELPHI-Verfahren zum 

Einsatz : 8.30,  8.31,  8.82  und  8.89 . Die Empfehlungen waren schriftlich samt 

Hintergrundtext vorab einsehbar und konnten komentiert werden.  Zusätzlich wurden 

die Abbildungen 1 bis 6 und Tabellen 18, 21 , 24, 26, 28 und 29 abgestimmt . 

Im Rahmen des Online -DELPHI-Verfahren hatten alle beteiligten Mandatstragenden 

über die Abstimmungsplattform des Leitlinienprogramms Onkologie die Möglichkeit, 

für jeden Empfehlungsvorschlag ein Votum (Stimme zu, Stimme nicht zu, Enthalte 

mich) abzugeben. Bei Vorliegen thematisch relevanter moderater Interessenkonflikte 

stimmten die entsprechenden Mandatstragenden in den Feldern ămit 

Interessenkonfliktò ab. Bei Ablehnung der Empfehlung war eine Begr¿ndung ð für 

evidenzbasierte Empfehlungen möglichst mit Bez ug zu den zugrundeliegenden 

Studien  ð und die Formulierung eines Änderungsvorschlags obligat. Eine 

Kommentierung der Empfehlungsvorschläge war bei Zustimmung und Enthaltung 

ebenfalls möglich, aber nicht obligat. Die Rückmeldung der Abstimmungsergebnisse 

an die Leitliniengruppe erfolgte anonymi siert. Die Annahmequote für eine Empfehlung 

lag analog zur strukturierten Konsensuskonferenz bei >75%. Wurde kein Konsens 

erreicht oder befand die zuständige AG, dass entscheidende Änderungsvorschläge 

eingebracht worden waren, die zu einer Änderung des ers ten Empfehlungsvorschlags 

führten, erfolgte eine weitere Delphi -Runde. Für die vorliegende Version der Leitlinien 

wurden eine  Empfehlung , 2 Abbildungen und 2 Tabellen  im Delphiverfahren in ener 2. 

Runde abgestimmt.  

 

6  Unabhängigkeit und Umgang mit 

Interessenkonflikten  

 

Die Deutsche Krebshilfe stellte über das Leitlinienprogramm Onkologie die finanziellen 

Mittel zur Verfügung. Diese Mittel wurden für Personalkosten, Büromaterial, 

Literaturbeschaffung und die Durchführung der Konsensuskonferenzen eingesetzt. 

Die Erarbeitun g der Leitlinie erfolgte in redaktioneller Unabhängigkeit von der 

finanzierenden Organisation. Alle Mitglieder der Leitliniengruppe arbeiteten 

ehrenamtlich ohne Vergütung.  
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Zur Identifizierung von Interessenkonflikten (IK) wurden von allen an der 

Leitlinienentwicklung Beteiligten (Mandatstragende und deren Stellvertretung, 

Methodiker*innen, Mitglieder der Steuergruppe etc.) über das AWMF -Portal eine 

Interessenerklärung (IE) a ngefordert. Die Erklärung sowohl direkter finanzieller als 

auch indirekter Interessen war für alle Beteiligten verpflichtend. Die Aufforderung zur 

Erklärung der Interessen erfolgte, sobald die Teilnahme am Leitlinienprojekt bestätigt 

wurde. Die Aktualisier ung der IE erfolgte nach ca. einem Jahr, spätestens vor den 

jeweiligen Konsensuskonferenzen. Die Abgabe einer IE war verpflichtend, um in der 

Konsensuskonferenz abstimmen zu können.  

In der IE waren alle Interessen aufzuführen, unabhängig davon, ob der Erklärende 

selbst darin einen thematischen Bezug zur Leitlinie oder einen Interessenskonflikt 

sieht oder nicht. Ob Interessenkonflikte bestehen und ob dadurch die erforderliche 

Neutralit ät für die Mitarbeit bei der Leitlinienentwicklung in Frage gestellt ist oder in 

welchen speziellen Bereichen/Fragestellungen der Leitlinie das professionelle 

Urteilsvermögen eines Experten durch sekundäre Interessen beeinflusst sein könnte, 

wurde durch Dr itte bewertet. Die Erklärung betraf Interessen innerhalb des laufenden 

Jahres sowie der zurückliegenden 3 Jahre.  

Die Bewertung der  Interessenerklärungen sowie der Umgang mit Interessenkonflikten 

orientierte sich an den  Empfehlungen der AWMF (siehe Tabelle 9 Zusammenfassungen 

der Interessenerklärungen )  

Die Bewertung der offengelegten Interessen erfolgte durch eine Arbeitsgruppe (AG IK -

Management) , die aus den folgenden Personen  bestand:  

- Frau Dr. Schmidt (Deustche Gesellschaft für Urologie e.V.)  

- Frau Schwier (AWMF ) 

Es wurde sichergestellt, dass die Mitglieder AG IK-Management keine 

Selbstbewertungen durchführten, sondern die Beurteilung der eigenen IE jeweils von 

einem  anderen Mitglied erfolgte.  

Vor der Konsensuskonferenz sowie den  Online -Vorabstimmung en bzw. den D ELPHI-

Verfahren  wurden Mandatstragende durch die AG IK -Management informiert , wenn 

sie sich aufgrund von IK bei Abstimmungen enthalten müssen.  

Tabelle 8. Kategoriesierung  der Interessenkonflikte  mit dem jeweiligen 

Interessenkonfliktmanagement gemäß Empfehlung der AWMF -Kommission Leitlinien  

Ausprägung 

Interessenkonflikt  

Umstände für diese Kategorie  Konsequenz  

Kein  
  

Gering*  Einzelne Vorträge finanziert von 

der Industrie  

Limitierung der Leitungsfunktion 

insgesamt (Koordination, ggf. Peer) 

oder für die thematisch befasste AG 

(Leitung, ggf. Peer)  

Moderat*  Tätigkeit in einem industrie -

finanzierten Advisory Board/Wiss. 

Beirat/als Gutachter; Manage -

ment verantwortung industrie -

finanzierte Studie(n); Feder -

führung bei Fort -/Weiterbildung 

Limitierung der Leitungsfunktion (s.o.)  

+ 

Enthaltung bei den Abstimmun gen - 

Umsetzung im OL: getrenn te, 

elektronische Abstimmung (Erfassung 
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Ausprägung 

Interessenkonflikt  

Umstände für diese Kategorie  Konsequenz  

mit direkter Industrie -

finanzierung; Regelmäßige 

Vortragstätigkeit für best. Firmen  

Aktienbesitz einzelner Firmen  

eines Gesamtvotums und eines 

Votums der Personen ohne 

Interessenkonflikte, wobei letzteres 

ausschlaggebend ist)  

hoch  Eigentumsinteresse  

Arbeitsverhältnis bei der Industrie  

Hoher Aktienbesitz einzelner 

Firmen  

Limitierung der Leitungsfunktion (s.o.)  

+ 

Abwesenheit bei den Abstimmungen  

+ 

Keine Teilnahme an thematisch 

relevanten Beratungen  

* Persönliche Honorare oder institutionelle Honorare, wenn eine Entscheidungsverantwortung vorliegt  

 

Die Zusammenfassung der Interessenerklärungen und die Ergebnisse der 

Bewertungen sind im Anhang (siehe Tabelle 11) abgebild et.
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7  Aktualisierung  der Qualitätsindikatoren  

Im Rahmen des Leitlinienprogramms Onkologie werden Qualitätsindikatoren in einem 

standardisierten Prozess aus den Empfehlungen der Leitlinien abgeleitet. Die 

detaillierte Beschreibung der Methodik findet sich auf der Homepage des 

Leitlinienprogramms Onkologie .  

Im Rahmen der Erstellung der Version 2 erfolgte keine Überarbeitung der 

Qualitätsindikatoren. Eine Aktualisierung der Indikatoren erfolgt im Rahmen des direkt 

anschließenden Updates der Leitlinie (Version 3).    

8  Review -Verfahren und Verabschiedung  

Während der Entwicklungsphase der Leitlinie erfolgte eine kontinuierliche inhaltliche,  

methodische und redaktionelle Unterstützung und Betreuung der Arbeitsgruppen  

durch das Koordinatorenteam ( Frau Berkholz, Herr Horlitz, Frau Schmidt ), sowie durch 

die Vertreterin de r AWMF (Frau Schwier ) und des Leitlinienprogramms Onkologie ( Herr 

Langer ). Nach Abschluss der Konsensusprozesse und der Endredaktion erfolgte eine 

letzte interne Revision.  

9  Verbreitung und Implementierung  der 

Leitlinie  

Die Publikation erfolgt primär über die Websites de s Leitlinienprogramms Onkologie  

und der AWMF. Darüber hinaus soll die Leitlinie über Kongresse und 

Fachzeitschriften bekannt gemacht werden. Eine Vorstellung auf dem Deutschen 

Krebskonkress 20 26  sowie auf dem Jahreskongress der Deutschen Gesellschaft  für 

Urologie (DGU) 20 26  erfolg en. Weitere Kongresspräsentationen werden geplant.  Es 

wird ebenfalls, zeitgleich zur Langversion, eine Kurzversion der Leitlinie publiziert. 

Eine englische Publikation zur Disseminierung auf internationaler Ebene ist geplant.  

Ergänzend zur ärztlichen Leitlinie wird nach Abschluss der Version 3.0 die 

Patientenleitlinie (Laienversion) aktualisiert und ebenfalls frei verfügbar sein.  

10  Gültigkeitsdauer der Leitlinie und 

Aktualisierungsverfahren  

Die Gültigkeitsdauer der Leitlinie und Informationen zum Aktualisierungsverfahren 

sind in der Langfassung der Leitlinie angegeben . 
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11  Anlagen   

 

11.1  Zusammenfassung der Interessenerklärungen und Umgang mit Interessenkonflikten  

Im Folgenden sind die Interessenerklärungen als tabellarische Zusammenfassung dargestellt sowie die Ergebnisse der Interessen konfliktbewertung und 

Maßnahmen, die nach Diskussion der Sachverhalte von der Leitliniengruppe  beschlossen und im Rahmen der Konsensuskonferenz  umgesetzt wurden.  

Tabelle 9 Zusammenfassungen der Interessenerklärungen  

 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Berkholz, Anne  Nein  Nein  Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

PD Dr. Beyer, 

Burkhard  

Nein  Nein  AstraZeneca, 

Roche 

Diagnostics  

Nein  Nein  Nein  Mitglied: Arbeitskreis 

Rehabilitation der DGU, 

Vorsitzender, Wissenschaftliche 

Tätigkeit: Prostatakarzinom  

Value-based -Healthcare, Klinische 

Tätigkeit: Uro -onkologische 

Rehabilitation  

COI: keine: keine  

Prof. Dr. 

Bokemeyer, 

Carsten  

ja AOK Germany, 

Invited Consultant, 

Astra 

Zeneca,   Advisory 

Board   , Bayer 

Healthcare, Advisory 

Board, Lindis 

Biotech, Advisory 

Board, Sanofi 

Aventis, Advisory 

Board, Oncolody 

Drug Cosulting 

(CRO), Advisory 

Board, Lilly, Ipsen  

, Merck, Serono, 

med 

update,     Invit

ed Speaker / 

Organisation 

for medical 

education, 

Merck 

Serono,     Invit

ed speaker, 

Roche Pharma, 

Invited 

speaker, 

Dayichi -

Sankyo, 

Invited 

keine  100 Studien in   

meiner   

Abteilung   

werden   

durchgeführt  

Drei dieser   

Studien schließen   

Patienten mit   

KZT ein.  

keine  Mitglied: German Society of 

Hematology and Oncology 

(DGHO), Beirat, Board of DGHO 

Advisors, Mitglied: Hamburg 

Cancer Society (HKG), Leadership 

role, Vorsitzender, Mitglied: 

German Cancer Society (DKG), 

Board of Directors Oncology 

Center Certification Commi ttee  , 

Mitglied: National Network of 

German Cancer Centers (CCC) / 

German Cancer Aid (DKH), 

Sprecher, Mitglied: Northern 

German Society of Internal 

Medicine (NWGIM),     Member of 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Sanofi, Novartis, 

MSD, Bristol   

Myers, Astra Zeneca  

Speaker, 

nationale und   

internationale   

Vorlesungen/   

Fortbildungen   

unterstützt 

von   

verschieden   

Firmen und 

Institutionen  

Board of Directors, Vorsitzender, 

Mitglied: ASCO, AIO, GTCSG,   

Patientenbehandlung mit   

systematischer   

Therapie  

Prof. Dr. 

Bremmer, Felix  

Nein  Nein  Nein  Nein  Deutsche Krebshilfe 

, Brigitte und 

Constanze Wegener 

Stiftung  

Nein  Mitglied: Mitglied Deutsche 

Gesellschaft für Pathologie  

, Mitglied: Mitglied Berufsverband 

Pathologie  

, Mitglied: Mitglied deutscher 

Hochschulverband  

, Mitglied: Mitglied deutsche 

Krebsgesellschaft  

, Mitglied: Vorsitzender der 

Arbeitsgemeinschaft 

Uropathologie der deutschen 

Gesellschaft für Pathologie  

, Mitglied: Mitglied der deutschen 

Hodentumorstudiengruppe  

, Mitglied: Mitglied TEEST  

, Mitglied: Mitglied internationale 

Akademie für Pathologie deutsche 

Division, Wissenschaftliche 

Tätigkeit: Uropathologie  

Tumorpathologie  

Pathologie des Herz -

Kreislaufsystems, Klinische 

Tätigkeit: Hodentumorforschung  

Kardivaskuläre Forschung  

Uropathologie  

mediastinale Tumoren, 

Beteiligung an Fort -/Ausbildung: 

Seminare Hodentumoren IAP  

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Brysch, Joanna  Nein  Nein  Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

Brönimann, 

Stephan  

Nein  Nein  Nein  Nein  Nein  Nein  ÖGU COI: keine: keine  

Prof. 

Bundschuh, 

Ralph Alexander  

Bayer 

Healthcare 

(Leverkusen, 

Germany), 

Terumo GmbH 

(Eschborn, 

Germany)  

Nein  Novartis 

(Nürnberg, 

Germany)  

Nein  Nein  Nein  Mitglied: Mitglied Deutsche 

Gesellschaft für Nuklearmedizin; 

Society Nuclear Medicine und 

Radiological Society of Northern 

America, Wissenschaftliche 

Tätigkeit: Nuklearmediznische 

Diagnostik und Therapie, 

Klinische Tätigkeit: Gesamtgebiet 

der Nuklearmedizi n 

COI: keine: keine  

Dr. med. univ. 

Butea-Bocu, 

Marius  

Pfizer  

Apogepha  

MSD  

UroTube  

Apogepha  Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

Dr. med. Che, 

Yue 

Intuitive 

Foundation  

Brigitte und Dr. 

Konstanze Wegener -

Stiftung  

Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

Dr. med. Dieing, 

Annette  

none  BMS none  none  none  

(participation in 

industrial and 

investigator -initiated 

clinical studies, no 

self -initiated 

studies)  

none  Mitglied: none, Wissenschaftliche 

Tätigkeit: testicular cancer  

multiple myeloma, Klinische 

Tätigkeit: testicular cancer, breast 

cancer, hematology, Beteiligung 

an Fort -/Ausbildung: none, 

Persönliche Beziehung: none  

COI: keine: keine  

Priv.-Doz. Dr. 

med. Diemer, 

Thorsten  

Gutachter  

Gerichtsgutach

ten  

div. Gerichte 

(LG/OLG) 

Nein  Med Update 

GmbH 

Nein  Nein  Nein  Mitglied: Deutsche Gesellschaft 

für Urologie (DGU)  

Arbeitskreis Andrologie der DGU, 

Stellv. Vorsitzender  

Deutsche Gesellschaft für 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Andrologie (DGA)  

European Association of Urology 

(EAU)  

European Section Andrological 

Urology (ESAU), Full Board 

Member (until 2024), 

Wissenschaftliche Tätigkeit: 

Andrologie, Klinische Tätigkeit: 

Andrologie, Beteiligung an Fort -

/Ausbildung: AKA -

Seminare/UroAktuell der 

Akademie/DGU, Persönliche 

Beziehung: Priv. -Doz. Dr. med. M. 

Manning  

Ass. Vice President Diabetes Intl.  

Lilly Deutschland GmbH  

Eli Lilly  

PD Dr. med. 

Dräger, Désirée 

Louise  

Nein  Nein  Nein  Nein  Nein  Nein  Mitglied: DGU, PSO, DKG, DPG, 

UroEvidence, GeSRu, SIOG, 

Wissenschaftliche Tätigkeit: 

Psychoonkologie, Uroonkologie, 

supportive Medizin, 

Palliativmedizin, Klinische 

Tätigkeit: konservative und 

operative Uroonkologie  

COI: keine: keine  

Prof. 

Fankhauser, 

Christian  

Nein  Nein  Nein  Nein  Nein  Nein  SGU, EAU COI: keine: keine  

PD Dr. Fischer, 

Stefanie  

Amgen  Nein  Johnson  Nein  Astellas, MSD  Nein  Mitglied: ESMO, Mitglied: EAU, 

Mitglied: SGMO, 

Wissenschaftliche Tätigkeit: GU 

oncology, phase I/developmental 

therapeutics, Klinische Tätigkeit: 

GU oncology, phase 

I/developmental therapeutics  

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Prof. Dr. Franiel, 

Tobias  

Nein  Nein  Bayer AG, 

Saegeling 

Medizintechni

k GmbH, 

Medac Gmbh  

Royalties: 

Georg 

Thieme 

Verlag  

Grant support: 

Zentrales 

Innovationsprogram

m Mittelstand des 

Bundesministeriums 

für Wirtschaft und 

Energie 

(ZF4816001BA9) , 

Institutional 

research 

cooperation 

Siemens: 

Healthineers  

Nein  Mitglied: Chair of Working Group 

Genitourinary Imaging of German 

Roentgen Society  

, Mitglied: Committee member of 

German S3 guideline for prostate 

cancer  

Bildgebende Verfahren - 

Vortragstätigkeit (Bayer AG, 

Saegeling Medizintechnik 

GmbH, Medac Gmbh )  

COI: gering: Limitierung von 

Leitungsfunktion  

Dr. rer. nat 

Freidank, 

Annette  

Nein  Nein  DGOP, EKK - 

Einkaufsgemei

nschaft 

kommunaler 

Krankenhäuser

, LAK Hessen  

Landesapothe

kerkammer, 

Bundesapothe

kerkammer  

Springer 

Verlag  

Nein  Nein  Mitglied: DGOP  

Vorstandsmitglied, Mitglied: 

ADKA  

Mitglied Arbeitsgruppe Onkologie  

, Mitglied: DKG (OPH, AGSMO), 

Beteiligung an Fort -/Ausbildung: 

DGOP  

Pharmazeutische Betreuung  

Supportivmaßnahmen  

COI: keine: keine  

Prof. Dr. 

Heinzelbecker, 

Julia 

Nein  EISAI, Janssen, BMS, 

Merck, MSD, Astra 

Zeneca 

EISAI, Ipsen, 

Pfizer, Janssen  

, BMS, Merck, 

Bayer, Desitin, 

MSD, Novartis  

Nein  AstraZeneca, 

Johnson  

Nein  Mitglied: S3 Leitlinie 

Prostatakarzinom, Mandatsträger, 

Mitglied: GTCSG, Mitglied: DGU, 

Mitglied: DGRU, Mitglied: EAU, 

Wissenschaftliche Tätigkeit: 

Hodentumore, Prostatakarzinom, 

Urothelkarzinom, Robotik, 

Peniskarzinom, Klinische 

Tätigkeit: s.o.  

COI: keine: keine  

Prof. Hentrich, 

Marcus  

   

 

Amgen, Beigene, 

Bristol -Myers Squibb, 

GSK, Janssen, 

Menarini, Merck 

Amgen, 

Gilead, 

Janssen, Jazz 

Pharma, 

Janssen Nein  Nein  Mitglied: DGHO, AIO, DKG, ASCO, 

EHA, EBMT, Wissenschaftliche 

Tätigkeit: Multiples Myelom, 

maligne Lymphome, HIV -

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Darmstadt     

Onkopeptides, 

Sanofi   

 

Menarini, 

Sanofi  

 

Malignome, Hodentumoren, 

Morbus Castleman, Klinische 

Tätigkeit: Hämatologische 

Neoplasien, Keimzelltumoren  

Horlitz, Felix  Nein  Nein  Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

Dr. Hubatsch, 

Mandy  

Nein  Nein  Nein  Nein  Nein  Nein  AUO COI: keine: keine  

Prof. Kaufmann, 

Sascha 

Nein  Nein  Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

Prof. Kliesch, 

Sabine 

Merck -Serono  Dr. Kade/Besins  

  

 

Dr. 

Kade/Besins  

Kranus Health  

Nein  Kranus Health /  

Ferring   

 

Nein  Mitglied: Mitgliedschaften: 

Deutsche Gesellschaft für 

Urologie, Deutsche Gesellschaft 

für Andrologie, Europäische 

Gesellschaft für Urologie, 

Europäische Akademie für 

Andrologie, Deutsche 

Krebsgesellschaft, Mitglied: 

Vorstandsaufgaben: Präsidentin 

der Deuts chen Ges für 

Andrologie, Vors. des 

Arbeitskreises Andrologie der 

DGU, Mitglied: Vorstand des wiss. 

Beirates der Bundesärztekammer 

und Mitglied des wiss. Beirates 

der Bundesärztekammer; Mitglied 

der Ethikkommission der ÄKWL 

Westfalen -Lippe, 

Wissenschaftlich e Tätigkeit: 

Fertilitäts - und Hormonstörungen 

des Mannes, Fertilitätsprotektion, 

Klinische Tätigkeit: Andrologie 

(Infertilität, Hormonstörungen, 

erektile Dysfunktion), Beteiligung 

an Fort -/Ausbildung: 

Ehrenamtlich: Arbeitskreis der 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

DGU, Andrologie -Fortbildungen; 

Qualitätszirkel Andrologie in 

Münster, Intensivkurs der DGA, 

EAA-Trainingszentrum, 

Andrologie Update Münster(für 

Zuweiser); Kongressorganisation 

NIKFAM für das BMBF 2024; DGA 

Kongresse der Jahre 2022, 2023, 

2024 als Präsident in der 

Gesellschaft, Persönliche 

Beziehung: Nein  

Prof. Dr. med. 

Klotz, Theodor  

Industrie, 

Jannsen, Bayer, 

Astellas  

Janssen, AMBU Nein  Nein  AMBU Nein  Mitglied: BvDU, Mitglied: DGU, 

Wissenschaftliche Tätigkeit: 

Versorgungsforschung, 

Herausgeber "Der Urologe", 

Klinische Tätigkeit: Gesamte 

Urologie gesamt  

COI: keine: keine  

Prof. Dr. med. 

Kornmann, 

Marko  

Nein  Nein  Nein  Nein  Nein  Nein  DGAV COI: keine: keine  

Prof. Dr. med. 

Krege, Susanne  

Nein  MSD, ESAI, Novartis, 

ESAI, MSD 

UroUpdate, 

DGU, 

Streamed Up 

GmbH, 

Solution 

Office, 

Streamed Up 

GmbH, 

Solution 

Office, 

Solution 

Office, 

Onkologischer 

AK Köln, 

Apogepha, 

Solution 

Office, Forum 

Zuckschwer

dt -Verlag, 

Zuckschwer

dt -Verlag, 

Zuckschwer

dt -  

Verlag  

BMS, SAKK Nein  Mitglied: DKG, AUO, DGU, AKO  COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Onkologie 

Bonn, Solution 

Office, 

Streamedup, 

Streamedup, 

Solution 

Akademie, 

Urol 

Tumorzentrum 

Köln, Solution 

Office, 

medUpdate, 

Solution 

Office, Merck, 

Solution 

Office, Bayer, 

MSD, MSD, 

Solution 

Office, Jörg 

Eickeler, 

Klinikum St. 

Georg, 

Solution 

Office, B ayer, 

art tempi, 

Solution 

akademie, 

Bayer, Solution 

akademie, 

Congress,  

Culture,  

Concdept, Jörg 

Eickeler, AK 

Sachsen, 

Solution 

akademie, 

Solution 

akademie  

Prof. Dr. med. 

Kristiansen, 

Nein  Nein  Solution 

akademie 

Nein  Nein  Nein  Mitglied: 1.Universitätsklinikum 

Bonn (AöR), Institutsdirektor 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Glen GmbH   

Bergstraße 2   

29646 

Bispingen  

, Jansen-Cilag 

GmbH   

Agathe 

Rosenke   

Johnson  

Johnson Platz 

1   

41470 Neuss  

, PathoTres   

Gemeinschafts

praxis für 

Pathologie   

Prof. Dr. med. 

Christoph 

Loddenkemper   

Teltowkanalstr

. 2   

12247 Berlin, 

Solution 

akademie 

GmbH   

Bergstraße 2   

29646 

Bispingen  

, MSD Sharp  

Dohme GmbH   

A. Lindenplatz 

1 I 85540 Haar  

, Solution 

akademie 

GmbH   

Bergstraße 2   

29646 

Bispingen  

, Ärztliche 

Akademie für 

medizinische 

Fort - und 

(UKB)  

2.Deutsche Gesellschaft für 

Pathologie (DGP)   

3.Bundesverband Deutscher 

Pathologen e.V. (BDP)   

4.Internationale Akademie für 

Pathologie (IAP)   

5.Internationale Gesellschaft für 

Urologischen Pathologie (ISUP)   

6.Europäisches Netzwerk für 

Uropathologie (ENUP)  

7.Deutsche Prostatakarzinom 

Konsortium (DPKK)  

  

  

, Klinische Tätigkeit: Klinische 

und Molekulare Pathologie  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Weiterbildung 

in Nordrhein   

Einrichtung 

der 

Ärztekammer 

Nordrhein   

Tersteegenstr. 

9, 40474 

Düsseldorf, 

Solution 

akademie 

GmbH   

Bergstraße 2   

29646 

Bispingen  

, Jansen-Cilag 

GmbH   

Agathe 

Rosenke   

Johnson  

Johnson Platz 

1   

41470 Neuss  

, Landeskrebs -  

register   

NRW gGmbH  

Gesundheits -

campus 10  

44801 

Bochum, 

Janssen 

Pharmaceutica 

NV 

Turnhoutsewe

g 30 - PV399   

2340 Beerse, 

Belgium, 

Ärztliche 

Akademie für 

medizinische 

Fort - und 

Weiterbildung 
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

in Nordrhein   

Tersteegenstr. 

9   

40474 

Düsseldorf, 

Novartis 

Pharma GmbH  

NCQ Germany 

/ ATMP QA  

Sophie - 

Germain -

Straße 10  

90443 

Nürnberg  

, Novartis 

Pharma GmbH  

Sophie - 

Germain -

Straße 10  

90443 

Nürnberg  

, APCCC 

Diagnostics   

Via Vincenzo 

Vela 6   

6500 

Bellinzona   

Switzerland  

, AstraZeneca 

GmbH  

Friesenweg 26  

22763 

Hamburg  

, Janssen 

Pharmaceutica 

NV 

Turnhoutsewe

g 30 - PV399 

2340 Beerse, 

Belgium, 

Janssen 

Pharmaceutica 
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

NV 

Turnhoutsewe

g 30 - PV399 

2340 Beerse, 

Belgium, 

Urologisches 

Tumorzentrum 

Köln e.V. (UTK 

e.V.)  

Fauststr. 84  

51145 Köln  

, Urologisches 

Tumorzentrum 

Köln e.V. (UTK 

e.V.)  

Fauststr. 84  

51145 Köln  

, AstraZeneca 

GmbH  

Friesenweg  

26   

22763 

Hamburg  

Prof. Dr. Kruck, 

Stephan  

Nein  Nein  Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

Professor Dr. 

Krug, Utz  

Sander Stiftung  JazzPharma, 

Johnsson  Johnsson  

Celgene / BMS  AbbVie  Nein  Nein  Mitglied: Arbeitsgemeinschaft der 

Hämatologen und Onkologen im 

Krankenhaus (ADHOK), 

Vorstandsmitglied, Mitglied: 

Deutsche Gesellschaft für 

Hämatologie und Onkologie, 

ordentliches Mitglied. Im Jahr 

2019 Teilnahme an 

wissenschaftlichen 

Beiratssitzungen, Mitg lied: AML -

Studiengruppen "AMLCG" sowie 

"SAL", Arbeitsgruppenleiter der 

gemeinsamen Arbeitsgruppe 

"Registerstudien", Mitglied: 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Deutsche Krebshilfe.  

Ausschußmitglied Fachausschuß 

Versorgungsforschung, Mitglied: 

Mitglied der spezialisierten Ethik -

Kommission für besondere 

Verfahren nach § 41c des 

Arzneimittelgesetzes ab 1.7.25, 

Wissenschaftliche Tätigkeit: 

Genetische und epigenetische 

Prognosefaktoren so wie 

Behandlungsoptimierung der 

akuten myeloischen Leukämie, 

Klinische Tätigkeit: Behandlung 

von stationären und ambulanten 

Patienten aus dem gesamten 

Spektrum der Hämatologie und 

internistischen Onkologie, inkl. 

Blasen-Ca., sowie von 

Palliativpatienten auf  der 

Palliativstation der Medizinischen 

Klinik 3, Klinische Tätigkeit: 

Betreuung allogener 

unverwandter Spender und 

Herstellung von Stammzell - und 

Knochenmarkprodukten  

Dipl. -Soz.-Wiss. 

Langer, Thomas  

Nein  Nein  AWMF Nein  Nein  Nein  Mitglied: Netzwerk 

evidenzbasierte Medizin (EbM -

Netzwerk)  

COI: keine: keine  

Prof. Dr. Lorch, 

Anja  

Nein  Astellas, Astra 

Zeneca, Bayer, BMS, 

Esai, Ipsen, Janssen, 

Merck, MSD, 

Novartis, Pfizer, 

Roche 

Astellas, Astra 

Zeneca, Bayer, 

BMS, Esai, 

Ipsen, Janssen, 

Merck, MSD, 

Novartis, 

Pfizer, Roche  

 

Nein  Nein  Nein  Mitglied: DGHO, ESMO, ASCO, 

EAU, Swiss Cancer Institute, 

SAMO, FOMF, EXPANDA, Wilsede 

School of Oncology, EMUC, NCT, 

AWMF, 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Prof. Dr. Müller, 

Arndt -Christian  

Ärztliche Stelle  

, Krebsregister 

Baden 

Württemberg  

Nein  Astra Zeneca, 

Falk 

Foundation, 

DGK, DKOU, 

Nein  

Buch 

Onkologie  

(Zuckschwer

dt, Servier), 

Rübben: 

Uroonkologi

e 

AKF IIT Programm 

der  

Universität 

Tübingen, DFG -MR-

LINAC-Paketantrag, 

Developing Use -

Cases For MR-

LINAC* 

Nein  Mitglied: DEGRO, Mitglied: BVDST, 

Mitglied: ESTRO, Mitglied: ASTRO, 

Mitglied: DKG (GTCSG), 

Wissenschaftliche Tätigkeit: 

Prostatakarzinom, Hodentumore, 

MR-geführte Strahlentherapie, 

SBRT von Oligometastasen, 

Klinische Tätigkeit: Facharzt für 

Strahlentherapi e/Palliativmedizin  

COI: keine: keine  

PD Dr. med. 

Nestler, Tim  

Nein  Janssen  

Bayer  

Novartis  

Janssen s. pubemd  Bundeswehr, 

Bundeswehr, 

Bundeswehr, B. 

Braun, SwDGU-

Forschungsförderun

g 

Nein  Mitglied: Deutsche Gesellschaft 

für Urologie (DGU)  

European Association of Urology 

(EAU)   

Südwestdeutsche Gesellschaft für 

Urologie (SWDGU)  

Nordrheinwestfälische 

Gesellschaft für Urologie (NRWGU)  

Deutsche 

Hodentumorstudiengruppe 

(German Testicular Cancer Study 

Group GTCSG)  

German Society of Residents in 

Urology GeSRU e.V.  

Deutsche Gesellschaft für 

Wehrmedizin und Pharmazie 

(DGWMP), Wissenschaftliche 

Tätigkeit: Hodentumor - und 

Prostatakarzinomforschung, 

Klinische Tätigkeit: Uroonkologie  

COI: keine: keine  

Prof. 

Nettersheim, 

Daniel  

Nein  Nein  Nein  Nein  B. und Dr. K. 

Wegener -Stiftung, 

Deutsche 

Forschungsgemeins

chaft, CIO ABCD 

(intramural), 

Wilhelm Sander -

Stiftung, Deutsche 

Krebshilfe, B. und 

Nein  Mitglied: Deutsche Gesellschaft 

für Urologie, Mitglied: UroFors - 

Naturwissenschafende in der 

Urologie, Mitglied: "German 

Testicular Cancer Study Group" 

der Deutschen Krebsgesellschaft, 

Mitglied: Malignant Germ Cell 

International Consortium (MaGIC), 

Mitgli ed: European Reference 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Dr. K. Wegener -

Stiftung  

  

Prof. Dr. Felix 

Bremmer  

Prof. Dr. Daniel 

Nettersheim  

Networks (ERN) - eUROGEN, 

Mitglied: Stem Cell Network NRW, 

Mitglied: Gesellschaft der Freunde 

und Förderer der Heinrich -Heine -

Universität , Mitglied: DKMS, 

Wissenschaftliche Tätigkeit: siehe 

Pubmed "Nettersheim Daniel"  

Prof. Dr. 

Ochsenreither, 

Sebastian  

Nein  Immunocore, Pfizer  MSD Nein  Divers  Fred-Hutchinson -

Cancer research 

center, Lizensiert 

an Juno 

therapeutics  

Mitglied: DGHO, Mitglied: AIO, 

Mitglied: Krebsgesellschaft, 

Mitglied: IAG -KHT, Mitglied: 

EORCT, Wissenschaftliche 

Tätigkeit: Immunonkologie, 

adoptive T -Zelltherapie, 

Aderhautmelanom, Klinische 

Tätigkeit: Frühe klinische Studien, 

HNSCC, Aderhautmelanom  

T-cell Target  

COI: hoch: keine Beratung 

und Abstimmung  

Prof. Dr. 

Oechsle, Karin  

nein  nein  nein  nein  Innovationsfond des 

GBA, Netzwerk 

Universitätsmedizin 

(BMBF), Deutsche 

Krebshilfe, 

Hamburger 

Krebsgesellschaft, 

Eppendorfer Krebs - 

und Leukämiehilfe  

nein  Mitglied: Deutsche Gesellschaft 

für Palliativmedizin  

APM der DKG  

EAPC  

DGHO  

ESMO, Wissenschaftliche 

Tätigkeit: Palliativmedizinische 

Forschung mit Schwerpunkt auf 

Angehörigen -Bedarfe und - 

Versorgung, Klinische Tätigkeit: 

Ärztliche Leitung Palliativmedizin, 

Beteiligung an Fort -/Ausbildung: 

Palliativmedizinische Aus -, Fort - 

und Wei terbildung am Klinikum, 

Persönliche Beziehung: nein  

COI: keine: keine  

PD Dr. Oing, 

Christoph  

Springer 

Nature 

Publishing, 

"Doe 

Onkologie"  

Sandoz  Sandoz  Sandoz  Pfizer  Nein  Mitglied: EAU Testicular Cancer 

Guideline Panel Member, Mitglied: 

ESMO Communication Committee 

Member, Mitglied: ESMO 

Resilience Task Force Member, 

Wissenschaftliche Tätigkeit: 

COI: keine: keine  



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

37  

 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

PharmaMar, Klinische Tätigkeit: 

Astex Pharmaceuticals  

Dr. 

Papachristofilou

, Alexandros  

Nein  Astellas  Nein  Nein  Nein  Nein  Mitglied: SASRO, Mitglied: 

DEGRO, Mitglied: ESTRO, Mitglied: 

SRO, Mitglied: SAKK, Mitglied: 

RTFCCR, Mitglied: EAU Guidelines 

Panel 

COI: keine: keine  

Prof. Dr. Pfister, 

David  

MSD MERCK, Pfizer Pfizer, 

AstraZeneca, 

Astellas, 

Janssen, MSD, 

Apogepha  

Nein  Nein  Nein  Mitglied: DGU, NRW -GU, EAU, 

CAU, Wissenschaftliche Tätigkeit: 

Hodentumor, RLA, 

Wissenschaftliche Tätigkeit: 

Protatakarzinom Diagnostik, 

Klinische Tätigkeit: Hodentumor  

RLA und Systemische 

Chemotherapie  

Beratung, Klinische Tätigkeit: 

Prostatakarzinom, Klinische 

Tätigkeit: Blasentumor, Klinische 

Tätigkeit: Bierenzellkarzinom  

COI: keine: keine  

Prof. Dr. 

Protzel, Chris  

Nein  Nein  Nein  Nein  Nein  Nein  Mitglied: DGU, AKO, Arbeitskreis 

Palliativmedizin,   

EAU Leitliniengruppe, ESOU Penile 

Cancer working group, 

Wissenschaftliche Tätigkeit: 

Peniskarzinom, Klinische 

Tätigkeit: Urologische Onkologie, 

Rekonstruktive Urologie, 

Beteiligung an Fort -/Ausbildung: 

AKO/AUO Intensivkurse  

Uro-Onkologischer Stammtisch 

SN, Persönliche Beziehung: Keine  

COI: keine: keine  

Recken, 

Heinrich  

Nein  Nein  Nein  Nein  Nein  Nein  Mitglied: Deutsche Gesellschaft 

für Pflegewissenschaft, 

Wissenschaftliche Tätigkeit: 

Forschung zu Digitalisierung und 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Pflegeversorgung, Klinische 

Tätigkeit: Digitale 

Forschungsprojekte, Beteiligung 

an Fort -/Ausbildung: bei der 

Hamburger Fern -Hochschule  

Prof. Dr. Rick, 

Oliver  

Nein  Apogepha  Nein  Nein  Nein  Nein  AGORS COI: keine: keine  

Rohlf, Olaf  Deutsche 

Stiftung für 

junge 

Erwachsene 

mit Krebs, 

Universtitätskli

nikum 

Eppendorf 

Hamburg (UKE)  

Nein  Nein  Nein  Nein  Nein  Mitglied: Deutsche Stiftung für 

junge Erwachsene mit Krebs - 

Ehrenamtliche Tätigkeit als 

Patientenvertreter und Teilnahme 

in Patientenselbsthilfegruppen.  

COI: keine: keine  

Prof. Dr. Ruf, 

Christian  

Nein  Nein  Bayer Nein  Nein  Nein  Wissenschaftliche Tätigkeit: 

Uroonkologie, Hodentumor, 

Klinische Tätigkeit: Uroonkologie, 

Hodentumor  

COI: keine: keine  

Prof. Dr. 

Schmidberger, 

Heinz  

Nein  Nein  Nein  Nein  Nein  Nein  Mitglied: Deutsche 

Krebsgesellschaft  

Deutsche Gesellschaft für 

Radioonkologie (DEGRO)  

Europäische Gesellschaft für 

Radioonkologie (ESTRO)  

Amerikanische Gesellschaft für 

Radioonkologie (ASTRO), 

Wissenschaftliche Tätigkeit: 

Maligne Lymphome, 

Gastrointestinale Tumore, 

Strahlenbiologie, klinische 

Strahlensensibilität, Klinische 

Tätigkeit: Strahlenbiologie, 

klinische Strahlensensibilität, 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Urogenitale Tumore, Beteiligung 

an Fort -/Ausbildung: Nein , 

Persönliche Beziehung: Nein  

Dr. Schmidt, 

Stefanie  

nein  nein  nein  Nein  Koordination 

diverser AWMF -

gelisteter 

Leitlinienprojekte  

nein  Mitglied: DGU ist Fördermitglied 

des DNEbM, Wissenschaftliche 

Tätigkeit: Urologie und 

evidenzbasierte Medizin, 

Klinische Tätigkeit: nein, 

Beteiligung an Fort -/Ausbildung: 

ja, Workshop Leitlinien auf DGU 

Kongress 2025, Persönliche 

Beziehung: nein  

COI: keine: keine  

Prof. Dr. 

Schrader, Mark  

Nein  Nein  Nein  Nein  Nein  Nein  Mitglied: AUO, Wissenschaftliche 

Tätigkeit: Urologie  

COI: keine: keine  

Prof. Dr. 

Schweigert, 

Michael  

Nein  Nein  Nein  Nein  Nein  Nein  Wissenschaftliche Tätigkeit: 

ECMO in der Thoraxchirurgie  

Onkologische Thoraxchirurgie  

Robotik in der Thoraxchirurgie  

Interventionelle Bronchoskopie, 

Klinische Tätigkeit: ECMO in der 

Thoraxchirurgie  

Onkologische Thoraxchirurgie  

Robotik in der Thoraxchirurgie  

Interventionelle Bronchoskopie  

COI: keine: keine  

Prof. Dr. 

Schweyer, 

Stefan  

Nein  Nein  Nein  Nein  Nein  Nein  BDP COI: keine: keine  

AWMF 

Moderation 

Schwier, Frauke  

keine  keine  DGKiM e.V.  Institut für 

Sozialarbeit 

und 

Sozialpädag

ogik e.V.  

DGKiM e.V., 

Deutsche 

Krebsgesellschaft, 

Netzwerk 

Universitätsmedizin 

Medicine for 

Pandemic 

keine  Mitglied: DGKiM e.V.  

DGfPI e.V. (bis 2024)  

DGKCH e.V. 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Preparedness 2.0, G -

BA Innovationsfonds  

Dr. med. Seidel, 

Christoph  

Nein  Nein  Nein  Nein  Nein  Nein  Nein  COI: keine: keine  

PD Dr. Soave, 

Armin  

Boston 

Scientific  

Kranus Health  Fortbildungsd

epesche  

Synlab  Tosoh  Boston Scientific, 

Dornier MedTech, 

MSP Concept, 

ESSM Research 

Grant  

Mitglied: Deutsche Gesellschaft 

für Andrologie, Wissenschaftliche 

Tätigkeit: Deutsche Gesellschaft 

für Urologie, Klinische Tätigkeit: 

Deutsche Gesellschaft für 

Sexualforschung, Beteiligung an 

Fort -/Ausbildung: Ärztekammer 

Hamburg  

COI: keine: keine  

Dr. med. 

Sponholz, 

Stefan  

Nein  Nein  Nein  Nein  Thorakale 

Metastasenchirurgie  

NSCLC 

Nein  Chair der ESTS (European Society 

of Thoracic Surgeons) pulmonary 

working group  

COI: keine: keine  

Tükek, Özge  Nein  Nein  Nein  Nein  

Nein  

Nein  Mitglied: Deutsche 

Krebsgesellschaft e.V. (DKG)  

Funktion: Mitglied, 

Wissenschaftliche Tätigkeit: -, 

Klinische Tätigkeit: -, Beteiligung 

an Fort -/Ausbildung: -, 

Persönliche Beziehung: - 

COI: keine: keine  

Weininger, Anne  Nein  Nein  Deutsche 

Vereinigung 

für Soziale 

Arbeit im 

Gesundheitsw

esen (DVSG) 

Nein  

Nein  

Nein  Beteiligung an Fort -/Ausbildung: 

Deutsche Vereinigung für Soziale 

Arbeit im Gesundheitswesen 

(DVSG) 

COI: keine: keine  

Dr. med. Zaatar, 

Mohamed  

AstraZeneca, 

Novocure, 

MSD, 

MSD AstraZeneca  Nein  

Nein  

Nein  Wissenschaftliche Tätigkeit: 

NSCLC, Trachea, Klinische 

Tätigkeit: Lungenkarzinom, 

COI: keine: keine  



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

41  

 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

AstraZeneca  Metastasen  

Dr. med. 

Zengerling, 

Friedemann  

Astra Zeneca, 

Apogepha, 

Astellas, Bayer 

Health, Bristol 

Myers Squibb, 

Daiichi Sankyo, 

Ipsen, Janssen -

Cilag, Johnson  

Johnson, Merck 

Healthcare, 

MSD, Novartis, 

Onkowissen.de

, Pfizer, Roche, 

Urotrials GmbH  

Nein  Amgen, 

Apogepha, 

Bayer Health, 

Ipsen, Janssen -

Cilag, Johnson  

Johnson, 

Merck 

Healthcare, 

MSD, Pfizer, 

Astellas, BvDU 

e.V., Solution 

Akademie, 

Universitätskli

nikum 

Tübingen, 

Uroonkologisc

hes Zentrum 

Oberland e.V.  

Nein  

verschiedenen 

Pharmafirmen, SAKK  
Nein  Wissenschaftliche Tätigkeit: Alle 

urologischen Tumoren., Klinische 

Tätigkeit: Alle urologischen 

Tumoren.  

COI: keine: keine  

Dr. med. 

Zschäbitz, 

Stefanie  

Nein  Nein  Nein  Nein  

TIGER, BNT-211 -01  

Nein  Mitglied: DGHO  

Leitung Arbeitskreis Fort - und 

Weiterbildung, Mitglied: GTCSG, 

Mitglied: ASCO, Mitglied: DGIM  

Mitglied des Beirats, Mitglied: 

AUO, Mitglied: ESMO, Mitglied: 

AIO, Wissenschaftliche Tätigkeit: 

Uroonkologie, Klinische Tätigkeit: 

Uroonkologie  

COI: keine: keine  

Prof. Dr. de Wit, 

Maike  

AstraZeneca  AstraZeneca  Janssen, 

AstraZeneca, 

Pierre Fabre  

Vortrags und 

Schulungstätig

keit, Merck  

Nein  

AstraZeneca, Pfizer, 

Merck, BMS, Abbvie  

Forschungs -

vorhaben/Durch -

führung klinischer 

Studie, GSK  

Forschungs -

vorhaben/Durch -

führung klinischer 

Nein  Mitglied: Deutsche Gesellschaft 

für Hämatologie und Onkologie - 

Beirat und Vorstand, Mitglied: AIO 

- Mitglied, Mitglied: ASCO - 

Mitglied, Mitglied: Deutsche 

Gesellschaft für Palliativmedizin 

Mitglied, Mitglied: ESMO - 

Mitglied, Wissenschaftliche 

Tätigkeit:  Lungenkarzinom, 

COI: keine: keine  
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 Tätigkeit als 

Berater*in 

und/oder 

Gutachter*in  

Mitarbeit in einem 

Wissenschaftlichen 

Beirat (advisory 

board)
 

 

Bezahlte 

Vortrags -

/oder 

Schulungs -

tätigkeit  

Bezahlte 

Autor*innen

-/oder 

Coautor*inn

enschaft  

Forschungs -

vorhaben/  

Durchführung 

klinischer Studien   

Eigentümer*innen

- 

interessen 

(Patent, 

Urheber*innen - 

recht, 

Aktienbesitz)
 

 

Indirekte Interessen
 

 

Von COI betroffene 

Themen der Leitlinie,  

Einstufung bzgl. der 

Relevanz,  

Konsequenz  

Studie, Novartis  

Forschungs -

vorhaben/Durch -

führung klinischer 

Studie, Pierre Fabre  

Forschungs -

vorhaben/Durch -

führung klinischer 

Studie, Sanofi -

Adventis  

Forschungs -

vorhaben/Durch -

führung klinischer 

Studie, Roche  

Forschungs -

vorhaben/Durch -

führung klinischer 

Studie  

Supportive Therapie, 

Blasenkarzinom, Klinische 

Tätigkeit: Onkologie und 

Hämatologie sowie 

Palliativmedizin in jeder Entität, 

Beteiligung an Fort -/Ausbildung: 

Onkologische und 

Hämatologische Repetitorien  
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11.2  PICO-Fragestellungen  

Tabelle 10 : PICO-Fragestellungen  

Nr.  Schlüsselfrage  PICO-Nr  Population  Intervention  Comparision  Outcome  

1 Wie ist das Risiko -Nutzen -

Verhältnis zu verschiedenen 

Therapieformen bei Patienten mit 

Seminom im cs II A/B unter 

Berücksichtigung der 

Rezidivwahrscheinlichkeit und 

dem Nebenwirkungsprofil?  

8.1  Patienten mit Seminom 

im cs II A/B  

Strahlentherapie, 

Chemotherapie, Chemo -

Strahlentherapie, 

primäre RLA  

Strahlentherapie, 

Chemotherapie, Chemo -

Strahlentherapie, 

primäre RLA  

Rezidivwahrscheinlichkei

t, Gesamtüberleben (3 -, 

5-, 10 -Jahre), Adverse 

Events, Lebensqualität, 

Akut - und 

Langzeittoxizität    

2 Welche Effekte hat Überwachung 

als alleinige Therapie bei Patienten 

im Stadium I auf die Rezidivrate, 

die Lebensqualität und das 

Gesamtüberleben im Vergleich zur 

Strahlentherapie oder 

Chemotherapie?  

8.2  Patienten mit Seminom 

oder Nicht -Seminom im 

Stadium I  

Überwachung  Strahlentherapie oder 

Chemotherapie  

Rezidivrate, 

Lebensqualität, Adverse 

Events, 

Gesamtüberleben (3 -, 5 -, 

10 -Jahre),  

3 Bei Patienten mit Keimzelltumoren 

des Hodens, führt die roboter -

assistierte RPLND im Vergleich zur 

offenen RPLND zu vergleichbaren 

chirurgischen Ergebnissen und 

einem vergleichbaren Überleben?  

8.3  Patienten mit 

Keimzelltumoren mit 

indizierter RPLND  

roboter -assistierte 

RPLND 

offene RPLND  Rezidivrate, 

Gesamtüberleben (3 -, 5 -, 

10 -Jahre), 

Lebensqualität, Adverse 

Events,  

4 Wie erfolgt die Therapie der 

Patienten in der schlechten 

Prognosegruppe unter 

Einbeziehung spezieller Aspekte 

(primär ossärer, cerebraler und 

mediastinaler Tumorlokalisation)?  

8.4  Patienten der schlechten 

Prognosegruppe mit 

spezieller 

Tumorlokalisationen  

(primär ossär, zerebral, 

mediastinal)  

Standardtherapie  

intensivierte Therapien 

lokale Therapie  
Gesamtüberleben (3 -, 5 -, 

10 -Jahre), 

Progressionsfreies 

Überleben (3 -, 5 -, 10 -

Jahre), Langzeittoxizität, 

Krebsspezifisches 

Überleben (3 -, 5 -, 10 -

Jahre),  

5 Ändert sich das Therapievorgehen 

in der intermediären 

Prognosegruppe?  

8.5  Patienten mit KZT der 

intermediären 

Prognosegruppe  

Adaptierte Therapie 

(prognoseadaptierte 

Therapie)  

Standardtherapie 

(verschiedene 

Gesamtüberleben (3 -, 5 -, 

10 -Jahre), 

Progressionsfreies 
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Nr.  Schlüsselfrage  PICO-Nr  Population  Intervention  Comparision  Outcome  

Chemotherapie -

Regime)  

Überleben (3 -, 5 -, 10 -

Jahre), Krebsspezifisches 

Überleben (3 -, 5 -, 10 - 

Jahre) , Langzeittoxizität  

6 Gibt es Unterschiede in der 

Therapie von Patienten mit HIV 

und Keimzelltumorerkrankungen?  

8.6  Patienten mit HIV und 

Keimzelltumorerkrankun

gen in allen Stadien  

Standardtherapie  Patienten ohne HIV und 

Keimzelltumorerkrankun

gen  

Gesamtüberleben (3 -, 5 -, 

10 -Jahre), 

Krebsspezifisches 

Überleben (3 -, 5 -, 10 -

Jahre), 

Progressionsfreies 

Überleben (3 -, 5 -, 10 -

Jahre),  

7 Welchen Stellenwert hat das 

Einsetzen einer Hodenprothese 

nach radikaler Orchiektomie auf 

die Lebensqualität und die 

Therapiesicherheit bei 

Keimzelltumorpatienten?  

8.7  Männer mit 

Keimzelltumor nach 

radikaler Orchiektomie  

Implantation einer 

Hodenprothese  

Keine Hodenprothese  Lebensqualität, Adverse 

Events 

8 In welchen Intervallen sollte die 

Nachsorge bei Seminom - und 

Nicht -Seminom - Patienten in 

Abhängigkeit des primären 

klinischen Stadiums und der 

durchgeführten Therapieform 

sattfinden?  

11.1  Patienten mit Seminom 

oder Nicht -Seminom 

nach Abschluss der 

Primärtherapie  

Nachsorgeuntersuchunge

n in verschiedenen 

Intervallen, angepasst an 

Tumortyp, Stadium und 

Therapieform  

Vergleich 

unterschiedlicher 

Nachsorgeintervalle 

(verschiedene Abstände)  

Gesamtüberleben, 

Krebsspezifisches 

Überleben, Zeitdauer bis 

zum Rezidiv, Rezidivrate, 

Strahlenbelastung  

9 Entsteht für Patienten mit 

Keimzelltumoren des Hodens und 

einem Tumormarkeranstieg ohne 

bildgebendes Korrelat in der 

Nachsorge ein Nachteil durch eine 

Einleitung der Therapie erst bei 

Nachweis eines bildgebenden 

Korrelats?  

11.2  Patienten mit 

Keimzelltumor und 

Tumormarkeranstieg 

ohne bildgebendes 

Korrelat  

Therapieeinleitung bei 

bildgebendem Korrelat, 

unabhängig von 

Tumormarkern  

Therapieeinleitung 

bereits bei 

Markeranstieg ohne 

bildgebendes Korrelat  

Gesamtüberleben, 

Krebsspezifisches 

Überleben, 

Toxizitätsreduktio n, 

falsch positiver 

Markeranstieg, 

Spezifität, Sensititvität 

des Markeranstiegs  
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Nr.  Schlüsselfrage  PICO-Nr  Population  Intervention  Comparision  Outcome  

10  Ist die MRT im Vergleich zur CT 

bei der Nachsorge von Patienten 

mit Keimzelltumor des Hodens 

hinsichtlich der Detektionsrate von 

Rezidiven und der diagnostischen 

Genauigkeit in allen Stadien 

gleichwertig?  

11.3  Patienten mit 

Keimzelltumor des 

Hodens nach Abschluss 

der Primärtherapie  

MRT-Abdomen/Becken  CT-Abdomen/Becken  Sensitivität, Spezifität, 

Zeitdauer bis zum 

Rezidiv, Rezidivrate, 

Strahlenbelastung  

11  Welche Nachsorgestrategie (z. B. 

Bildgebung, klinische 

Untersuchung, neuer 

Tumormarker, miRNA) ist bei 

Patienten mit markernegativem 

Keimzelltumor des Hodens am 

effektivsten zur frühzeitigen 

Detektion eines Rezidivs?   

11.4  Patienten mit 

markernegativem 

Keimzelltumor des 

Hodens  

Bildgebende Verfahren 

(CT, MRT, Ultraschall), 

Klinische Untersuchung 

mit/ohne 

Labordiagnostik, 

Zeitintervalle  

Nachsorge analog der 

Empfehlungen der 

aktuellen Leitlinien (S3 

und EAU) 

Gesamtüberleben, 

Krebsspezifisches 

Überleben, Zeitdauer bis 

Rezidiv, Sensitivität, 

Spezifität  

12  Welche Untersuchungen und 

Untersuchungsparameter sollen in 

der Nachsorge von 

Keimzelltumoren des Hodens zum 

Nachweis einer Spättoxizität in 

Abhängigkeit der angewandten 

Therapie durchgeführt und erfasst 

werden und in welchen 

Intervallen?  

11.5  Patienten mit 

Keimzelltumor des 

Hodens in der Nachsorge  

Durchführung 

spezifischer 

Nachsorgeuntersuchung

en und Erhebung 

definierter 

Untersuchungsparamete

r zum Nachweis einer 

therapieabhängigen 

Spättoxizität in 

unterschiedlichen 

Intervallen  

bestehende 

Nachsorgeempfehlungen 

analog zu den aktuellen 

Leitlinien (S3 und EAU)  

Sensitivität, Spezifität  

13  Welchen Stellenwert hat die 

miRNA-371 in der Nachsorge des 

Keimzelltumors des Hodens?  

11.6  Patienten mit 

Keimzelltumor des 

Hodens in der Nachsorge  

miRNA-371 

Serumtumormarker  

Tumormarker  Krebsspezifisches 

Überleben, Sensitivität, 

Spezifität, Zeitdauer bis 

Rezidiv  

14  Welchen Stellenwert hat der 

Röntgenthorax in der Nachsorge 

des Keimzelltumors des Hodens?  

11.7  Patienten mit 

Keimzelltumor des 

Hodens in der Nachsorge  

Röntgenthorax  

alternative bildgebende 

Verfahren (z. B. MRT, CT), 

keine Thorax -Bildgebung  

Gesamtüberleben, 

Krebsspezifisches 

Überleben, Sensitivität, 

Spezifität, 
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Nr.  Schlüsselfrage  PICO-Nr  Population  Intervention  Comparision  Outcome  

Strahlenbelastung, 

Detektion von Rezidiven  
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11.3  Recherchen , Auswahl der Literatur  und 

Evidenztabellen  

11.3.1  PRISMA-Flowchart Systematische Übersichtsarbeiten   
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11.3.2  Evidenztabelle  Systematische Übersichtsarbeiten  

11.3.2.1  Kapitel 8  

 

Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

Pierorazio, 

2021  

PMID:  

32915080  

 

Systematic review  

n=82 studies  

published 

between January 

1980 & August 

2018  

Study design  

¶ n=11 RCT  

¶ n=55 

observation

al studies  

¶ n=16 case 

series  

Study location  

Europe, North 

America, Asia, 

Australia, New 

Zealand  

 

Search date  

August 2018  

 

To synthesize 

evidence 

regarding the 

comparative 

effectiveness of 

stage specific 

management 

outcomes for 

men with early 

stage (I to IIB) 

TGCT. 

¶ 96400 

patients 

with CS I 

to IIB 

Seminom

a 

¶ 15814 

patients 

with CS I 

to IIB 

NGCST 

¶ 8057 

patients 

with CS I 

to IIB and 

both 

subtypes  

 

Sample size  

54 -33094 

patients  

 

Median age  

25.2 -42 yrs  

 

Follow -up  

¶ Surveillance  

¶ CT 

¶ RT 

¶ RPLND 

¶ RPLND + CT 

 

à there were no 

comparison groups  

Seminoma (n=27)  

Surveillance  

¶ OS: 97% (91.6%-100%), 61 months (34 -180)  

¶ CSS: 99.7%  (97%-100%), 60.5 months (34 -

180)  

¶ Relapse rate: 15% (6.7%-26.9%), 60.5 months 

(24 -180)  

 

RT 

¶ OS: 98% (90.3 -100%), 60 months (51 -152.4)  

¶ CSS: 99.5%  (96.8 -100%), 60 months (51 -120)  

¶ Relapse rate: 3.7% (0.8 -10.3%), 73.2 months 

(36 -144)  

 

CT 

¶ OS: 99.2%  (91.2 -100%), 60 months (24 -120)  

¶ CSS: 100%  (100 -100%), 60 months (24 -120)  

¶ Relapse rate: 2% (0-5.8%), 37.4 months (24 -

64.8)  

 

NSGCT (n=15)  

Surveillance:  

¶ OS: 99.7% (94.5 -100%), 63 months (24 -180)  

¶ CSS: 100%  (98.6e100%), 64 months (24 -180)  

¶ Relapse rate: 20.5%  (9.3 -31.7%), 65.1 

months (24 -180)  

¶ each 

management 

option offers a 

profile that 

accounts for risk 

of recurrence, 

need for 

subsequent 

therapy, short 

and long -term 

toxicities, and 

patient reported 

outcomes  

¶ Selection of a 

management 

strategy should 

include 

discussion of the 

management 

specific profile 

and resultant 

survivorship 

considerations  

LoE 1 (RCT) 

LoE 3 (cohort 

studies)  

LoE 4 (case series)  

 

Quality 

assessment:  

Was performed, 

but no summary 

for RoB is 

available.  

 

Heterogeneity  

high, 

heterogeneity of 

data, study design 

and variation in 

reported 

recurrence rates  

 

Limitations  

¶ Multimodal 

therapy and 

associated 
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Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

3-34 yrs  

 

 

RPLND 

¶ OS: 100%  (93.9 -100%), 60 months (18 -92)  

¶ CSS: 100%  (96.9 -100%), 60.6 months (56 -92)  

¶ Relapse rate: 11.1%  (0-50%), 61.2 months 

(56.4 -92)  

 

CT 

¶ OS: 99.5%  (92 -100%), 86.5 months (60 -149)  

¶ CSS: 100%  (94 -100%), 81 months (40 -149)  

¶ Relapse: 3.3% (0.9 -11%), 68.7 months (36 -

122)  

 

RPLND + CT 

¶ OS: 97.9%, 61.2 months  

¶ CSS: 99% (99 -99%), 72 months (61.2 -82.8)  

¶ Relapse rate: 7.1% (6.8 -7.5%), 58.6 months 

(36 -82.8)  

 

Second primary TGCT  

¶ 1.1% (follow -up 29 -156 months), no 

difference based on treatment  

 

Short -Term Toxicities  

RT (n=15)  

Dermatologic toxicities  

¶ Acute dermatitis: mean 11%  

¶ Late effects (fibrosis, dermatosis, etc.): mean 

3.5% 

 

Gastrointestinal toxicities  

toxicities not 

discussed  

¶ High RoB in 

included 

studies  

¶ High 

heterogeneity  

¶ Lack of high 

quality RCT  

 

 

AMSTAR-2 

¶ No conflicts 

of interest not 

reported  

 

Conflicts of 

interest:  

Not reported  

 

Funding/support 

and role of the 

Sponsor  

Not reported  
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Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

¶ Mild nausea/vomiting: mean 33%  

¶ Moderate/severe nausea/vomiting: mean 5%  

¶ Mild diarrhoea, late bowel irritation: mean 6%  

 

Hematologic toxicities  

¶ Low grade leukopenia: mean 11%  

 

CT (n=12)  

Cumulative toxicity  

¶ 80 -95% of men  

 

Dermatologic toxicities  

¶ Low-grade alopecia: mean 31%  

¶ High -grade alopecia: mean 17%  

¶ Dermatitis: 0 -4.6% 

¶ Stomatitis: mean 5.7%  

 

Gastrointestinal toxicities  

¶ Decreased appetite: 80% (3 cycles BEP)  

¶ Obstructive symptoms: mean 4%  

¶ Diarrhea: mean 4%  

¶ Nausea/vomiting: mean 17.6%  

¶ Low grade toxicities (grade 1 -2): mean 1%  

 

Hematologic toxicities  

¶ Low-grade anemia: mean 24%  

¶ High -grade anemia: mean 0.8%  

¶ Low-grade neutropenia/leukopenia: mean 

16.5% 

¶ High -grade neutropenia/leukopenia: mean 

10.3%  

¶ Neutropenic fever: 0 -2.3% 

¶ Low-grade thrombocytopenia: mean 6%  

¶ High -grade thrombocytopenia: mean 3.6%  
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Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

¶ Low-grade bleeding: 1.4 -4.1% 

¶ Deep venous thrombosis/pulmonary emboli: 

0-1.1% 

 

Neurologic toxicities  

¶ Neuropathy, neurotoxicity and parasthesias: 

mean 41%  

 

Auditory toxicities  

¶ Acute tinnitus 8% (2 cycles BEP)  

 

Pulmonary toxicities  

¶ Low grade acute pulmonary toxicity: mean 

7% 

Renal toxicities  

¶ Grade 1: 0.7 -3% 

¶ Grade 2: 0%  

¶ Grade 3: 0 -1% 

 

RPLND n=18  

Overall  

¶ Total complications: mean 16%  

¶ Minor complications: mean 18.5%  

¶ Major complication: mean 8.7%  

¶  

Dermatologic toxicities  

¶ Stomatitis: 1.1 -9.6% 

¶ Keloids: 0.7 -10% 

Gastrointestinal toxicities  

¶ Decreased appetite: 87%  

¶ Low grade toxicities: 72%  

¶ Bowel obstruction/ileus/ 

constipation/obstipation: mean 2.9%  
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Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

¶ Major small bowel obstruction: 0.4 -2% 

¶ Low-grade diarrhea: 3.2 -10.6% 

¶ Low-grade nausea: 3.1 -15% 

¶ Vomiting: mean 12.5%  

¶ Low-grade vomiting: mean 24%  

¶  

Gennitourinary toxicities  

¶ Antegrade ejaculation: mean 73% (81% with 

non -nerve -sparing excluded)  

¶ Urinary Tract Injuries: mean 0.9%  

¶ Urinary Tract Infections: mean 0.6%  

¶  

Hematologic toxicities  

¶ Low-grade anemia: mean 16%  

¶ High -grade anemia: mean 2.4%  

¶ Bleeding: mean 2.1%  

¶ Hematoma: mean 1.2%  

¶ deep venous thrombosis, pulmonary emboli: 

mean 0.5%  

¶  

Infections  

¶ systemic infections: mean 3.1%  

¶ wound infections: mean 3%  

¶ ventral/hernia: mean 1.3%  

¶  

Lymphatic toxicities  

¶ Lymphocele, lymphedema: mean 1.9%  

¶ chylous ascites and hydrothorax: mean 1.5%  

¶  

Neurologic toxicities  

¶ Acute neuropathy and parasthesias: mean 

1.4% 

¶  

Pulmonary toxicities  

¶ Pneumonia, atelectasis and pleural effusion: 

mean 2.4%  

 

Renal toxicities  
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¶ Mean 1% 

 

Other surgical complications  

¶ Coversersion to O -RPLND: mean 2% 

¶ Vascular injuries: mean 1.5 -3.9% 

¶ Utureal injuries 0 -0.7% 

 

QoL 

¶ Emotional function, physical function, 

general strain and sexual function were 

similar among management options  

¶ fatigue, global QOL, role function and social 

function were transiently worse during CT, 

and returned to baseline levels within 1 year  

 

Long -Term Toxicities  

¶ CT: auditory toxicity ( 5-12%), hypogonadism 

(4%), cardiovascular toxicity, nephrotoxicity, 

neuropathy (~ 10%), pulmonary toxicity, 

Raynaud phenomenon (~ 10%), secondary 

malignancies ( 1%), infertility  

¶ RT: gastrointestinal toxicity (< 2%), 

cardiovascular toxicity, nephrotoxicity, 

secondary malignancies ( 2-3%), infertility  

¶ RPLND: infertility  

 

Fertility:  

CT 

¶ Successful conception: 38 -67% 

¶ Fatherhood: 7 -8% 

 

RT 

¶ Successful conception: 9 -82% 

¶ Fatherhood: 13 -30% 
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RPLND 

¶ Successful conception: 77%  

¶ Fatherhood: 7 -75% 

 

Surveillance  

¶ Successful conception: 65 -85% 

Fatherhood: 19 -46% 

Mercieca -

Bebber, 

2021  

PMID: 

38701185  

 

Systematic review  

n=41 studies  

no publication 

date restrictions  

 

Study design  

¶ n=22 cross -

sectional   

¶ n=8 longitudinal 

non -randomised 

studies  

¶ n=5 randomised 

controlled trials  

¶ n=2 case -control 

studies  

¶ n=2 retrospective 

studies  

¶ n=1 pilot study  

¶ n=1 pooled 

analysis of RCT 

data  

 

Study location  

Europe, UK, 

Australia/New 

To summarise 

patient reported 

outcome data 

concerning the 

impact of various 

treatments for 

testicular cancer.  

14519 

patients with 

TGCT (all 

stages)  

Sample size  

14 -1409 

patients  

 

Median age  

At diagnosis/ 

treatment  

27.1 -35.6 yrs  

Follow -up  

Median age at 

survey  

31 -61 yrs  

 

¶ CT 

¶ RT 

¶ Surgery  

¶ Surveillance  

¶ Chemo - and RT  

 

à there were no 

comparison groups  

CT Dose -Induced Neurotoxicity and  

Raynaud -Like Phenomena  

Oldenburg (2007) et al.  

¶ Increase in paraesthesia and Raynaud -

like phenomena increased by 1.3 for 

every step of 100 mg/m2 cumulative 

cisplatin  

¶ cumulative dose of cisplatin was 

significantly associated with tinnitus 

(p<0.001) and hearing impairment (p 

<0.001)  

 

Samputen et al.  

¶ SCIN score was positively associated 

with administered cisplatin dose 

(p=0.016) in univariate but not 

multivariate analyses  

 

Glendenning et al.  

¶ 4 cycles BEP had higher mean scores for 

numbness or pins and needles, 

compared to 3 cycles of BEP (p=0.003)  

 

¶ many studies 

found that short 

term adverse 

effects resolved 

within 12 months 

of treatment  

¶ there were clearly 

long -term 

effects, often 

dose dependent, 

associated with 

CT and RT.  

LoE 1 (RCT) 

LoE 3(cohort 

studies)  

 

Quality 

assessment:  

Quality was 

assessed using 

Qual -Syst criteria. 

29 of 41 met the 

threshold of > 65% 

and were 

accordingly 

classified as high 

quality  

 

Heterogeneity  

¶ different 

treatment 

regimens  

¶ 27 different 

PRO 

measures  

¶ Different time 

points for 
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Zealand, North 

America, Japan, 

Eastern Europe  

 

Search date  

March, 2020  

Oldenburg (2006) et al.  

¶ òhighó SCIN scores: 28ð37% low -dose 

group, 63 ð72% high -dose CT group  

¶ òLowó SCIN: 53ð54% of men in the low -

dose group, 46 ð47% in the high -dose 

group  

 

De Wit et al.  

¶ Higher tinnitus when treated 4 cycles 

BEP over 3 days vs 5 days (p=0.0002)  

 

Differences in Neurotoxicity and 

Raynaud -Like Phenomena by Treatment 

Type  

Difference by CT regimen  

¶ EP x 4 cycles vs. BEP X 3 cycles were 

similar (p=0. 05), except for Raynaud 

phenomenon (11.6% v 21.4%; P = 0.01), 

peripheral neuropathy (29.2% v 21.4%; 

p= 0.02), and obesity (25.5% v 33.0%; 

p= 0.04) (Fung et al.)  

¶ Higher prevalence and severity of 

Raynaudõs phenomenon after 3 cycles 

of BEP vs 4 cycles of EP (Kerns et al.)  

 

Differences by treatment type  

¶ CT associated with more neurotoxic 

symptoms compared to RT, surveillance 

and RPLND (n=2)  

¶ higher proportion with òpain, 

paresthesias in the feet/toesó in RT vs 

surgery alone (Oldenburg et al., 2006)  

¶ 10% of the RT group reported òvery 

muchó tinnitus or impaired hearing 

(Oldenburg et al., 2006)  

¶ Worse hearing loss with cisplatin vs 

age-matched controls (Skalleberg et al.)  

data 

collection  

 

Limitations  

¶ Only 14 PRO 

validated  

¶ CT more 

prevalent in 

studies than 

other 

treatment 

types  

¶ Some 

treatments no 

longer 

represent 

standard of 

care 

¶ No separation 

by stage  

 

AMSTAR-2 

¶ Did not establish 

methods prior to 

publication  

¶ Did not perform 

data -extraction in 

duplicate  

 

Conflicts of 

interest:  

Dr Rebecca 

Mercieca -Bebber 

reports grants 

from Patient Voice 

Matters, outside 

the submitted 

work. The authors 

report no other 
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Functional and Symptom Scales  

¶ survivors diagnosed Ó 5 yrs ago , 

treated with CT  had the poorest scores  

(vs. RT or surgery) on the following SF-

36  measures (Kim et al.):  

o Physical component score: p = 

0.0032  

o Mental component score: p = 0.039  

o Physical functioning: p = 0.027  

o Role physical: p = 0.0044  

o General health: p = 0.0001  

o Vitality:  p = 0.011  

o Social functioning: p = 0.016  

o Mental health: p = 0.028  

¶ Patients treated with CT reported worse 

functioning (physical functioning, 

social functioning and functional 

wellbeing) and worse fatigue (n=2 

studies) this difference disappeared 

after 12 -118 months  

 

Functional and Symptom Scales by CT Dose 

or Concurrent Treatment  

¶ CT dose or concurrent treatment was 

related to higher levels of self -reported 

toxicity (n=3)  

¶ Three cycles of BEP (versus four cycles 

of BEP) were associated with better 

scores at three months for (differences 

decreased to no significance at 12 

months):  

o Physical function (p = 0.008)  

o Role function (p = 0.03)  

o Cognitive function (p = 0.04)  

o Fatigue (p = 0.003)  

o Nausea/vomiting (p = 0.008)  

o Appetite loss (p = 0.001)  

o Overall QoL (QOL) (p = 0.03)  

¶ 4 cycles of CT for 3 days resulted in 

more nausea/vomiting (assessed by 

QLQ-C30) compared 3 cycles for 3 days, 

at three months. The lowest mean 

conflicts of interest 

in this work  

 

Funding/support 

and role of the 

Sponsor  

Not reported  
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nausea/vomiting scores were observed 

with 3 cycles for 5 days.  

 

Functional and Symptom Scales Associated 

with RT  

¶ Jones et al.: Patients receiving 30 Gy for 

15 fractions (vs.  20 Gy for 10 fractions) 

reported at four weeks after starting RT 

(Similar after 12 weeks):  

o Moderate/severe lethargy: 20% vs. 5%  

o Inability to carry out normal work: 

46% vs. 28% 

¶ Bowel side -effects (Caffo et al.): 

Diarrhoea 4%, low grade of blood in the 

stools 3% low grade of blood in the 

stools  

¶ No impact on body image in the first 6 

weeks after RT (Wortel et al.)  

 

Studies Reporting No Differences by 

Treatment  

¶ no differences on Memorial Symptom 

Assessment Scale ðShort Form scale, 

among survivors treated with surgery 

versus RT versus CT (Oechsle et al.)  

¶ no significant differences in any SF -36 

scale score between patients treated 

with CT versus surveillance (Miyake et 

al.)  

¶ no significant differences on any QLQ -

C30 scale at 3 -yrs post -treatment 

between BEP vs. RPLND (Flechtner et al.)  

 

Cognitive Functioning  

¶ CT was significantly associated with 

cognitive problems in two of the 29 

studies  

¶ Skaali et al.: More severe cognitive 

problems were reported in the first 12 

months since diagnosis among: 1 cycle 
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CT (29%), multiple cycles of CT (25%), 

no CT (3%) 

¶ 11 yrs post diagnosis patients who had 

5 or more cycles of CT were at 

increased risk of self -reported language 

difficulties vs. men who had fewer 

cycles or no CT (Skoogh et al.)  

 

Sexual Functioning  

¶ no relationship between type of 

treatment and modification of sexual 

life among survivors an average of 11 

yrs since diagnosis (n=1 study)  

 

Jonker-Poole et al.  

¶ surveillance had the lowest impact on 

sexual functioning and activity a mean 

of 6.7 yrs post -diagnosis.  

¶ CT was associated with problems with 

libido (p=0.03), orgasm (p=0.010), 

ejaculation (p=0.04), and sexual activity 

(p=0.005) after age adjustment  

¶ Ejaculation problems were worse 

among men who had CT + RPLND 

compared to men who had RT 

(p=0.002)  

 

Huddart et al.  

¶ chemo -RT more than five yrs previously 

were more likely to report less interest 

in sex (p=0.01) vs.  CT alone, RT or 

surveillance  

¶ Men who had RT reported less sexual 

activity (p=0.051) and reduced sexual 

enjoyment (p=0.05) vs.  surveillance  

¶ patients with CT vs. men who had 

surveillance, reported more worries 

about fathering children (p=0.009)  
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Wortel et al.  

¶ Quality of erections decreased from 

post -orchidectomy to 6 months postRT 

(p=0.016).  

¶ No other impacts of RT were seen at six 

months post -RT for sexual interest 

(p=0.07), maintaining erections 

(p=0.08), or quality of spontaneous 

erections (p=0.88)  

 

Caffo et al.  

RT impacts: 23% low degree of libido, 13% 

poor sexual capacity, 75% reported an 

erection sufficient for sexual intercourse, 

73% reported a good capacity to achieve 

orgasm. Sexuality was considered a 

significant problem by 11%  

Melao, 

2024  

PMID: 

38701185  

Systematic review 

and meta -

analysis  

 

n=7 studies  

no publication 

date restrictions  

 

Study design  

¶ n=4 

prospective 

case series  

¶ n=2 

retrospectiv

e case series  

¶ n=1 

retrospectiv

e cohort 

study  

To evaluate 

RPLND as an 

alternative option 

for patients with 

CS IIA/B 

seminomas.  

331 male 

patients with 

CS IIA/B 

Seminoma 

who 

underwent 

primary 

RPLND 

 

Sample size  

13 -94 patients  

 

Median age  

37 (34 -42.5) 

yrs  

 

¶ Primary RPLND 

 

à there were no 

comparison groups  

¶ Recurrence rate (n=7 studies): 17.69%  

(95% CI 12.31 ð24.75)  

¶ 2-year RFS (n=5 studies): 81% (95% CI 

0.77ð0.86)  

¶ complication rate (n=5 studies): 9.16%  

(95% CI 6.16ð13.42)  

¶ complication rate Clavien -Dindo grade 

> 2 (n=5 studies): 8.83%  (95% CI 5.76ð

13.31)  

¶ retrograde ejaculation rate (n=3 

studies): 7.01%  (95% CI 3.54ð13.4)  

¶ mean operative time (n=7 studies): 

174.68 minutes (95% CI 122.17 ð

249.76 minutes)  

median hospital: 4.62 days  (95% CI 3.17ð

6.73 days)  

RPLND to treat CS 

IIA/IIB seminomas 

demonstrated 

favourable RFS rates 

with low recurrence 

rates and 

complications  

LoE 3 

 

Quality 

assessment:  

ROBINS-I was used 

to assess quality. 

Prospective studies 

rated as low RoB. 

Retrospective 

studies rated as 

moderate RoB.  

 

Heterogeneity  

Recurrence rate 

was the only 

outcome with 

significant 

heterogeneity no 

single study could 
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Study location  

North America, 

Canada, Europe  

 

Search date  

February, 2024  

 

Follow -up  

17ð79 months  

be identified as 

source of 

heterogeneity  

 

Limitations  

¶ No quality RCT 

available for 

comparison of 

RPLND with other 

treatment 

modalities  

 

AMSTAR-2 

¶ Did not investigate 

publication bias  

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

None  

 

Kardoust, 

2024  

 

PMID: 

38360519  

Systematic review 

and meta -

analysis  

 

n=8 studies  

To assess the 

safety and 

oncological 

outcomes of 

primary RPLND in 

patients with CS II 

355 male 

patients with 

CS II pure 

Seminoma  

 

¶ Primary RPLND 

 

à there were no 

comparison groups  

OS 

¶ one study 5 yrs OS, 155 patients: 94.2% 

(CS IIA: 91.8% vs. CS IIB: 92.3%, P = 

0.907)  

¶ 6 studies OS: 100%, 21.2 to 56 months 

follow -up  

¶ Current show 

evidence of 

favourable 

oncologic 

outcomes with 

primary RPLND in 

patients with CS II 

seminoma  

LoE 3 (cohort 

studies)  

LoE 4 (case series)  
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 no publication 

date restrictions  

 

Study design  

¶ n=5 

retrospectiv

e cohort 

studies  

¶ n=3 

prospective 

case series  

 

Study location  

Europe, North 

America  

 

Search date  

July 2023  

seminomatous 

TGCT. 

Sample size  

4-155 patients  

 

Median age  

33.5 (median) 

to 41.8 

(median)  

 

Follow -up  

22 -79 months 

(median 38 

months)  

 

Meta analysis  

¶ Recurrence rate (n=7 studies): 0.14  

(95% CI: 0.08 0.22)  

¶ infield recurrence rate (n=7 studies): 

0.04  (95% CI: 0.00 0.11)  

¶ Ó Clavien Dindo grade III complications 

(n=7 studies): 0.04  (95% CI: 0.01 0.10)  

Antegrade ejaculation (n=6 studies): 0.98  

(95% CI: 0.95 1.00)  

¶ benefits of a 

primary RPLND 

include the 

accurate 

pathological 

lymph node 

staging and a 

reduction in late 

side effects 

compare with CT 

and RT 

¶ long -term results 

of randomized 

phase III trials in 

high -volume 

centres are 

needed  

Quality 

assessment:  

No quality 

assessment 

performed  

 

Heterogeneity  

No significant 

heterogeneity 

detected  

 

Limitations  

¶ limited follow -up 

periods  

¶ small samples 

sizes  

¶ lack of data on 

criteria 

categorizing 

ejaculation status  

¶ variability in RPLND 

templates used  

¶ lack of high quality 

RCT 

 

AMSTAR-2 

¶ Did not establish 

methods prior to 

publication  

¶ RoB not 

investigated. RoB 

not accounted for 

in Meta -analysis 

and Discussion  
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Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

None  

Liu, 2025  

 

PMID: 

39448381  

 

Systematic review  

 

n=6 studies  

no publication 

date restrictions  

 

Study design  

¶ n=2 

Prospective 

cohort 

studies  

¶ n=3 

Prospective 

case series  

¶ n=1 

Retrospectiv

e cohort 

study  

 

Study location  

USA, Canada, 

Germany  

To critically 

appraise the 

current literature 

to determine the 

role of primary 

RPLND in stage II 

testicular 

seminoma and its 

associated 

oncological, 

functional, and 

peri -operative 

outcomes.  

385 patients 

with CS IIA/B 

Seminoma 

who 

underwent 

primary 

RPLND 

 

Sample size  

33 -155 

patients  

Median age  

34 -42 yrs  

 

Follow -up  

18.5 - 37 

months  

¶ Primary RPLND 

 

à there were no 

comparison groups  

Perioperative outcomes n=4 studies:  

¶ median operating time: 187 (125 ð233) 

min  

¶ median estimated blood loss: 150 (50 ð

150) mL  

¶ median length of stay: 4 (3 ð6) days  

¶ complications Ò ClavienðDindo grade 3: 

6.1% of patients (chyle leak (n = 5), 

retroperitoneal lymphocele (n = 3), ileus 

(n = 2), pulmonary embolism (n = 2), 

urine leak (n = 1) and pleural effusion 

(n = 1))  

 

Oncological Outcomes n=5 studies:  

¶ patients pN0: 7.8% (18 out of 230)  

¶ recurrence rate: 15.6% (36 out of 230 

patients)  

o bilateral RPLND, 13.7% (13 out of 95), 

2 in -field  

o unilateral RPLND, 17% (23 out of 

135), 7 in field  

 

Functional outcomes n=3 studies:  

anejaculation: 4.9% (9 out of 184 patients)  

¶ primary RPLND 

can be safely 

performed by 

high -volume 

surgeons with 

good peri -

operative 

surgical 

outcomes  

¶ higher 

recurrence rates 

when compared 

to standard 

treatment  

LoE 3 (cohort 

studies)  

LoE 4 (case series)  

 

Quality 

assessment:  

MINORS Tool for 

RoB assessment 

with scores 

ranging from 

11/16 to 14/16  

 

Heterogeneity  

¶ stage IIA and 

IIB 

seminomas  

¶ combination 

of 

synchronous 

and 

metachronou

s lymph node 

involvement  

¶ variability in 

surgical 

techniques  
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Search date  

November, 2023  

¶ different 

study 

inclusion 

criteria  

 

Limitations  

¶ short follow -

up  

¶ lack of RCT  

¶ small sample 

size  

 

AMSTAR-2 

¶ Did not use an 

adequate tool for 

RoB assessment  

¶ Did not account for 

individual Studiesõ 

RoB in discussion 

of results  

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

None  

Heinzelbec

ker, 2021  

 

Systematic review  

 

n=7 studies  

To summarize 

the available 

evidence 

regarding the 

different 

treatment 

5049 patients 

with CS IIA/B 

(CS IIA: 2840; 

CS IIB: 2209) 

Seminoma  

¶ RT  

¶ CT  

¶  

à there were no 

comparison groups  

Outcome for  relapse and  survival  

Relapse rate (n=2 studies):  

RT 

¶ Overall: 10.2% and 24.2%  

¶ RT and CT 

represent equally 

effective 

treatment 

options 

especially for CS 

IIA patients  

LoE 3 

 

Quality 

assessment:  
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PMID:  

34779882  

 

 

published 

between January 

2010 & February 

2021  

 

Study design  

¶ n=1 

prospective 

cohort 

study  

¶ n=6 

retrospectiv

e cohort 

studies  

 

Study location  

USA, France, 

Sweden, Great 

Britain, Canada  

 

Search date  

2021  

modalities of CS 

IIA/B seminoma 

including 

associated acute 

and long -term 

toxicities.  

 

Sample size  

36 -1885 

patients  

 

Follow -up  

3.8 -10  yrs  

¶ CS IIA: 0ð10.3% 

¶ CS IIB: 28.6% 

 

CT 

¶ Overall: 0%  

 

5-year Relapse free survival (n=2 studies):  

 

RT 

¶ Overall: 91.7%  

¶ CS IIA: 88.7% 

 

CT 

¶ Overall: 95.5%%  

¶ CS IIA/B: 100%  

 

OS 

Kollmannsberger et  al.  

¶ RT, 5-year OS: 92.3%  

¶ CT, 5 -year OS: 90.7%  

 

Domont et  al.  

¶ RT, 5-year OS (CS IIA/B): 82% 

¶ CT, 5 -year OS (CS IIA/B): 88% 

 

Patel et  al.  

¶ Overall, 5 ð15 -year OS (CS IIA): 95.8 ð

94.1% 

¶ Overall, 5 ð15 -year OS (CS IIB): 95.9ð

87.2% 

¶ in CS IIB 

seminomas, CT 

may be beneficial 

in terms of 

reduced RRs  

RoB was assessed 

with 4 studies 

rated acceptable 

and 3 studies as 

not acceptable  

 

Heterogeneity  

¶ treatments 

and 

diagnostic 

approaches  

 

Limitations  

¶ most studies 

retrospective  

¶ level of 

evidence 

downgraded 

in multiple 

studies  

¶ small case 

numbers  

¶ treatment 

data rarely 

reported  

¶ treatments 

did not always 

reflect 

standard of 

care 

 

AMSTAR-2 

¶ No protocol 

available  

 

Conflicts of 

interest:  
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Other studies (n=4)  

¶ RT, 5-year OS: 96ð100% 

¶ RT, 5-year OS (CS IIB): 95.2ð100% 

¶ CT (no RT), 5 -year OS: 88ð100% 

¶ CT (no RT), 5 -year OS (CS IIB): 90ð100% 

 

CSS 

Tandstad et  al.  

¶ 5-year CSS, RT/CT, CS IIA/B: 100%  

 

Patel et  al.  

¶ 5-15 -year CSS (CS IIA): 98.1% 

¶ 5-15 -year CSS (CS IIB): 98ð95.9% 

 

Ahmed et  al.  

¶ RT, 5-year CSS (CS IIA): 97% 

¶ RT, 5-year CSS (CS IIB): 98% 

¶ CT (no RT), 5 -year CSS (CS IIA): 96% 

¶ CT (no RT), 5 -year CSS (CS IIA): 98% 

 

Toxicity  

RT 

¶ 92% grade 1/2 nausea  

¶ 51% grade 1/2 diarrhea  

¶ 8% grade 3/4 nausea  

¶ 22% grade 3/4 neutropenia  

¶ 11% late toxicities  

 

CT 

¶ 15% grade 3/4 febrile neutropenia in  

None  

 

Funding/support 

and role of the 

Sponsor  

Open Access 

funding enabled 

and organized by 

Projekt DEAL. This 

work is based on a 

clinical guideline 

program, which 

was funded by the 

German Cancer Aid 

Foundation (DKH)  
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¶ 27% Late toxicities (neuropathy, fertility 

disorders, pulmonary fibrosis and 

nephrotoxicity)  

 

Secondary malignancies  

Domont et  al.  

¶ CT: 7% 

¶ RT: 8% 

 

Patel et  al.  

¶ CT: 0.4% 

¶ RT: 0.9% (RlR: 1.84)  

Rohoznean

u, 2023  

PMID: 

37241148  

Systematic review  

 

n=30 studies  

published 

between 1970 & 

December 2022  

 

Study design  

¶ n=2 

randomized 

studies  

¶ n=25 non -

randomized 

studies  

¶ n=3 clinical 

practice 

guidelines  

 

Search date  

To assess the 

difference 

between one 

versus two 

administered 

cycles of CT in 

stage one TGCT 

with reference 

to overall and 

disease -free 

survival, short -

term and long -

term toxicities.  

4468 patients 

with CS I 

TGCT 

including  

 

Sample size  

22 -573 

patients  

 

Follow -up  

22.1 -186 

months  

1 cycle 

Carboplati

n (n= 1873 

patients or 

BEP 

(n=887 

patients)  

 

 

2 

cycles 

Carbop

latin 

(n=881 

patient

s) or 

BEP 

(n=827 

patient

s) 

CS I Seminoma  

2005, Oliver et al.  

¶ Carboplatin non -inferior to RT for CS I 

seminoma  

¶ Relapse rate for single cycle CT group 

after median 4 yrs follow -up arm was 

4.7% 

 

2016, Dieckmann et al.  

¶ 1 cycle of Carboplatin, tumor 

dimension > 4 cm can predict a higher 

risk of relapse vs. < 4 cm (6.8% vs.  

2.3%) 

¶ risk of relapse was statistically higher 

for tumor sizes >5 cm (9.3%)  

¶ number of relapses not significantly 

lower for the patients treated with two 

courses of Carboplatin vs. 1 cycle (1.5% 

versus 5%; p = 0.2048)  

 

Chau et al.  

¶ relapse -free survival of 97.4% after one 

cycle of Carboplatin  

¶ all treatment 

options for 

clinical stage I 

testicular cancer 

provide similar 

survival 

outcomes  

¶ there is not 

enough evidence 

to support the 

superiority of two 

cycles of CT 

instead of one  

LoE 2 (RCT) 

LoE 3 (cohort 

studies)  

 

Quality 

assessment:  

No quality 

assessment 

performed  

 

Heterogeneity  

¶ study design  

¶ diffferent tumor 

types  

¶ different 

eligibility 

criteria  

¶ treatment 

period 1970 ð

December 2022  

¶ follow -up 

period  



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

67  

Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

December, 

2022  

¶ relapse rate higher patients with tumor 

size > 4 cm (5.9% versus 3.3%)  

 

1994, Oliver et al.  

¶ no significant correlation between 

tumor size and risk of relapse  

¶ no additional benefit for cycles of 

Carboplatin vs. one cycle, but increased 

acute and late toxicities  

 

2000, Dieckmann et al.  

¶ no relapses after 2 cycles Carboplatin 

vs.  8.6% with 1 cycle (p = 0.088)  

 

Reiter et al.  

¶ 107 patients treated with one cycle 

carboplatin with no relapse  

 

Steinner et al.  

¶ 5-year relapse -rate after 2 cycles 

Carboplatin: 1.85%  

¶ more hematological toxicity than 

previously reported: 44.4% 

thrombocytopenia (2.8% grade 4)  

 

Aparicio et al.  

¶ Relapse rate: 3.3% at median 36 -month 

follow -up; 5 -year OS: 100% after 2 

cycles of Carboplatin (AUC 7).  

¶ Rete testis invasion: significantly 

correlated with relapse (DFS 99.2% vs. 

91.6%; p = 0.0108).  

 

CS I non-seminoma  

 

Limitations  

¶ lack of 

comparative 

studies  

¶ low case 

numbers  

 

AMSTAR-2 

¶ Did not 

establish 

methods prior 

to publication  

¶ Only a single 

database was 

searched  

¶ Did not assess 

RoB 

¶ no study 

selection/data 

extraction in 

duplicate  

¶ Did not 

sufficiently 

address 

heterogeneity  

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

None  
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2004, Oliver et al.  

¶ median follow -up of 33 months, 

relapses rate 1 cycle vs 2 cycles BEP: 

6.5% vs. 3.6% 

 

Tandstad et al.  

¶ BEP reduces the risk of relapse by 90% 

vs. surveillance with and without 

lymphovascular invasion  

¶ 2 cycles of BEP RFS after median follow -

up of 60 months: 100%; no significant 

additional adverse events vs.  one cycle 

of BEP except for obstipation  

 

Gilbert et al.  

¶ 1 cycle BEP: no relapses after a median 

follow up of 10.2 yrs  

 

Vidal et al.  

¶ 1 cycle BEP relapse rate: 2.5%  

 

Westerman et al.  

¶ 1 cycle BEP relapse rate: 2.7%  

 

Albers et al.  

¶ Reduced relapse rate with one cycle BEP 

vs RPLND after a median follow -up of 

4.7 yrs (p = 0.0011)  

 

2020, Cullen et al.  

¶ 1 cycle BEP Median 49 months follow -

up, 2 yrs metastatic recurrence of 1.3%, 
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similar to 2 cycles of BEP with low levels 

of serious adverse events  

 

1996, Cullen et al.  

¶ median follow -up of 4 yrs, 2/114 

patients relapsed with no long -term 

toxicity on fertility and lung function 

observed  

 

Maroto et al.  

¶ two cycles of BEP, only two 2/231 

reoccurrences observed  

¶ 1/19 patients who fathered a child 

needed cryopreserved semen  

¶ 1.3% developed a tumor affecting the 

contralateral testicle  

 

Studer et al.  

¶ RFS of 97.5% after 2 cycles of BEP after 

median follow -up of 42 months; no late 

toxicities reported  

 

Pont et al.  

¶ 2/42 relapses after 2 cycles of BEP for 

high -risk stage I NSGCTT; no significant 

acute or late adverse events vs. control 

group  

 

Guney et al.  

¶ 4/71 relapses after 2 cycles of BEP  

 

Bohlenet al.  

¶ 1/59 patients relapsed after median 93 

months follow -up  
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¶ 1 case of transient nephrotoxicity, 1 of 

neurotoxicity, 1 of cardiotoxicity were  

 

Chevreauet al.  

¶ median follow -up of 113.2 months, no 

relapses in 40 patients receiving 2 

cycles of CT  

¶ 2 patients developed a second cancer in 

the contralateral testis  

¶ no impact on fertility was observed  

 

Bamias et al.  

¶ 1/142 patients relapsed after median 

79 months follow -up  

 

 

Grogg, 

2022  

PMID: 

35821265  

 

  

 

Systematic review  

and meta -

analysis  

 

n=32 studies  

no publication 

date restrictions  

 

Study design  

Case-series  

 

Study location  

To summarize 

the published 

literature of 

Testis sparing 

surgery (TSS) in 

patients with 

TGCT. 

285 patients 

with TGCT 

treated with 

TSS 

 

Sample size  

1-73  

Mean age  

31 yrs (±5 SD)  

Follow -up  

38 months 

(IQR 18ð57)  

¶ Testis sparing 

surgery (46% 

received 

adjuvant 

treatment)  

o TSS in single 

testis > 24 

months after 

treatment of 

contralateral 

testis (42%) 

(uTSS-s) 

o TSS in single 

testis with 

simultaneous 

orchiectomy in 

contralateral 

testis (18%) 

(uTSS-bi)  

o TSS in both 

testis (7%) 

(bits -bi)  

o TSS with 

healthy 

contralateral 

Local recurrence (n= 

270 patients)  

¶ 13% recurrence, median 38  months 

follow -up (IQR 8ð29)  

o Pure seminoma 38%, mixed GCT 18%, 

pure Teratoma 3%, not specified 41%  

¶ Recurrence by clinical scenario: uTSS -s 

11%, uTSS-u 7%, uTSS-bi 6%, bits -bi 5% 

¶ 87% no recurrence after a median of 

38  months (IQR 18 ð57)  

¶  

Treatment and  outcome after  local 

recurrence  

¶ (n=30 patients) Salvage radical 

orchiectomy: no recurrence after 

median 47 months (IQR 36 ð80)  

¶ (n=3 patients) repeat TSS: one patient 

additional RT; all disease free after 54, 

65 ND, respectively  

¶ One patient died after no additional 

treatment  

¶ the presented 

results should be 

regarded as 

hypothesis -

generating  

¶ offering TSS only 

in well -informed 

patients with a 

singular testicle, 

excellent 

compliance, a 

singular tumor 

less than 2  cm 

located at the 

lower pole of the 

testicle, and 

normal 

preoperative 

endocrine 

function  

¶ Unless patients 

plan to father a 

child within a 

short time frame, 

adjuvant 

LoE 4 

 

Quality 

assessment:  

No quality 

assessment 

performed  

 

Heterogeneity  

¶ Patient 

characteristic

s (treatment, 

follow -up, 

tumor type)  

 

Limitations  
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Europe, North 

America, Asia  

 

Search date  

April, 2020  

testis (5%) 

(uTSS-u) 

 

à there were no 

comparison groups  

 

Adjuvant treatment to  prevent local 

recurrence  

¶ (n=63 patients) recurrence RT vs. no 

adjuvant treatment: (1/43 (2%) vs. 

10/20 (50%), p<0.001)  

¶ (n=47 patients) recurrence RT vs. no 

adjuvant treatment: (5/17 (29%) vs. 

6/30 (20%), p<0.493)  

¶  

Distant recurrence (n= 285 patients)  

¶ 2% recurrence, median 19  months 

follow -up (IQR 9ð38)  

o Pure seminoma 13%, mixed GCT 19%, 

pure Teratoma 6%, not specified 63%  

 

Treatment and  outcome after  distant 

recurrence (n=16 patients)  

¶ 6/16 CT, 2/16 RPLND, 1/16 RT:  

o 15/16 patients: No evidence of 

disease after median 52 months 

follow -up (IQR 27ð88)   

o 1/16 patient: Death after 24 months  

 

Functional outcomes  

¶ Gonadal function (n=37 patients)  

o Normogonadism 41%, 

hypergonadotropic normogonadism 

32%, hypogonadism 27%  

o Patients with adjuvant RT (n=20): 40% 

hypogonadism  

¶ Fertility (n=63 patients)  

o 52% were able to father a 

child/preserved fertility  

o 18% new azoospermia/inability to 

father a child  

o 30% preexisting infertility  

 

testicular RT 

should be 

recommended 

after TSS 

¶ Missing 

descriptions of 

outcomes  

¶ Lack of RCT  

¶ lack of 

correlated 

individual 

patient data  

¶ High RoB  

¶ Limited follow -

up data  

¶ possible 

selection and 

publication bias  

AMSTAR-2 

¶ Did not 

establish 

methods prior 

to publication  

¶ Did not assess 

RoB 

¶  

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

Open access 

funding provided 

by University of 

Zurich  
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Pape, 2025  

PMID: 

39189883  

 

 

Systematic review 

and meta -

analysis  

 

n=30 studies  

published 

between 2000 & 

December 2022  

 

Study design  

¶ n=10 

prospective 

observation

al studies  

¶ n=8 

retrospectiv

e 

observation

al studies  

¶ n=12 

registry 

analysis  

 

Study location  

Europe (n=25), 

USA (n=4), Asia 

(n=1)  

 

Search date  

December, 2022  

To establish a 

literature 

platform on the 

gonadal toxicity 

of different 

cancer group ð

specific 

therapies.  

13718 men 

with unilateral 

testis cancer  

Sample size  

17 -4846 

patients  

Mean age  

¶ 29.7 yrs 

(10ð82) 

at 

diagnosi

s 

¶ 35.4 yrs 

(14ð85) 

at 

evaluatio

n 

Follow -up  

mean 6.5 yrs 

(1-30 yrs)  

¶ Surveillance 

(32.7%) 

¶ Standard/low -

dose CT (33.7%)  

¶ High -dose CT 

(1.4%) 

¶ RT (23.1%) 

 

à there were no 

comparison groups  

 

¶ (n=23 studies) Infertility: 14% (95% CI: 

9%ð21%) 

¶ Infertility in good prognosis patients 

(n=9 studies): 4% (95% CI: 2%ð10%) 

¶ Azoospermia: 8% (95% CI: 6%ð12%) 

¶ Azoospermia after CT: 11% (95% CI: 

6%ð17%) 

 

Despite the relatively 

low prevalence of 

infertility, it is still 

recommended to 

undergo sperm 

cryopreservation 

because of the 

uncertainty 

surrounding post -

surgery therapy and 

the lack of 

comprehensive 

longitudinal data on 

individual treatment 

effects  

LoE 3 

 

Quality 

assessment:  

Quality was 

assessed using the 

Newcastle -Ottawa 

scale. n=1 study 

high, n=23 studies 

poor, n=6 studies 

fair  

 

Heterogeneity  

¶ Evaluation at 

different time 

points  

¶ Differences 

within one 

treatment 

type (e.g. 

different CT 

regimens)  

¶ Different 

tumor types  

 

Limitations  

¶ Poor quality 

of studies, 

mostly 

retrospective  

¶ Lack of 

stratification 

precluded 

further 

subgroup 

analysis  

¶ Selection bias 

due to data 
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acquisition 

(questionnair

e, registry 

data)  

¶ Azoospermia -

recovery may 

take longer 

than follow -

up data 

account for  

¶ Patients not 

separated 

into stages  

 

AMSTAR-2 

¶ No 

investigation 

of publication 

bias  

¶ Did not 

address 

impact of 

individual 

studiesõ RoB 

on result of 

meta -analysis  

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

Swiss Cancer 

League (Grant 

number: KLS -5650 -

08 -2022)  
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Ruf, 2022  

PMID: 

36107211  

 

  

 

Systematic review  

 

n=32 studies  

published 

between January 

2010 & February 

2021  

 

Study design  

¶ n=24 

retrospectiv

e cohort 

studies  

¶ n=7 

prospective 

cohort 

studies  

¶ n=1 RCT  

 

Study location  

Spain, Turkey, 

Germany, 

Austria, China, 

Norway, USA, 

Japan, Jordan, 

Denmark, 

Canada, India, 

Slovakia, Sweden, 

UK 

 

Search date  

February, 2021  

To summarize 

the results of 

the most recent 

studies 

regarding 

relapse rates 

and OS in 

various 

subgroups of 

CSI patients.  

Sample size  

74 -11206 

patients with 

CS I TGCT 

Median age  

18.4 -73.3 yrs  

Follow -up  

33 -135.7 

months  

 

¶ Surveillance  

¶ RT 

¶ CT 

¶ RPLND 

 

à there were no 

comparison groups  

Non -Seminoma  

Relapse rate  

¶ Surveillance  

o n=7 comparative studies: overall: 12 -

25%; high risk (LVI+): 60%; low risk 

(LVI-): 13 -17.3% 

o n=4 retrospective case series:  overall 

19 -37%; high risk: 42.4 -78%; low risk: 

14 -17.3% 

¶ CT (2 × BEP or CVB): 0 -5.6% 

¶ RPLND (n=2 studies): 0 -11.8% 

 

OS 

¶ Surveillance: 10 yrs: 94.2 -95.8%; 5 yrs: 

95 -97.3% 

¶ CT: 10 yrs: 91.7 -95.1%; 5 yrs: 95 -97.3% 

¶ RPLND: 10 yrs: 97 -97.5%; 97.8 -99.1% 

 

Seminoma  

Relapse rate  

¶ Surveillance  

o n=17 comparative studies: overall: 7 -

22.3%; high risk (Ó4cm): 7.8-16.3%; 

low risk (<4cm): 4 -14.8% 

o n=5 retrospective case series:  overall 

12 -18.8%; high risk (Ó3cm): 20.3% (1 

study); low risk (<3cm): 12.2% (1 

study)  

 

OS 

¶ Surveillance: 10 yrs: 92.2 -100%; 5 yrs 

95 -99%; 3 yrs 100%  

¶ CT: 10 yrs: 98.5 -100%; 5 yrs: 92.3 -

99.2%; 3 yrs: 10%  

¶ RT: 10 yrs: 91.4 -99.4%; 5 yrs: 97.2 -

98.7% 

¶ Active 

surveillance is a 

safe treatment 

option in non -

metastasized 

GCTs that is 

usually well 

tolerated by the 

patients  

¶ OS rates are not 

different among 

the various 

treatment 

modalities  

¶ Although the 

evidence is still 

limited to date, 

the overall 

burden of long -

term toxicity may 

be lower in high -

risk CSI non -

seminoma 

patients 

receiving 

adjuvant therapy 

than in those on 

surveillance  

LoE 3 

 

Quality 

assessment:  

QA was performed 

using the 

Cochrane RoB tool 

for randomized 

and SIGN for 

cohort studies. 13 

not acceptable, 19 

rated acceptable  

 

Heterogeneity  

¶ Follow -up 

times  

¶ Study periods  

¶ Sample sizes  

¶ CS I is an 

inherently 

heterogenous 

population  

 

 

Limitations  

¶ Mostly 

retrospective 

studies  

¶ Risk 

stratification 

not reported 

in most 

studies  

¶ small sample 

sizes  
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AMSTAR-2 

¶ No protocol 

available  

¶ Did not 

indicate 

weather study 

selection or 

data 

extraction 

were 

performed in 

duplicate  

¶ Did not 

sufficiently 

discus 

heterogeneity  

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

funded by the 

German Cancer Aid 

Foundation (DKH) 

(Reference No.  

70112789)  

Siracusano, 

2018  

PMID: 

27791233  

 

Systematic review  

 

n=10 studies  

published 

between July 

The aim of this 

review is to 

clarify the state 

of art of 

adjuvant AUC7 

carboplatin.  

4.271 patients 

with CS I 

Seminoma  

Sample size  

68 -1447 

patients  

¶ 1 × AUC7 

Carboplatin  

 

à there were no 

comparison groups  

Outcomes  

Oliver et al (2005,2011):  

¶ AUC7 noninferior to RT  

¶ relapse rates 5.3 vs 4% (HR 1.25, not 

significant)  

Chau et al.  

One cycle of AUC 7 

carboplatin is an 

effective, feasible, and 

safe adjuvant option 

to be discussed with 

stage I seminoma 

patients  

LoE 2 (RCT) 

LoE 3 (cohort 

studies)  

 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

76  

Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

  

 

2005 & April 

2016  

 

Study design  

¶ n=2 RCT  

¶ n=1 

Retrospectiv

e Survey 

¶ n=4 

Retrospectiv

e cohort 

studies  

¶ n=2 

prospective 

cohort 

studies  

¶ n=1 review  

 

Study location  

UK, Italy  

 

Search date  

April, 2016  

Median age  

35 -40 yrs  

Follow -up  

22 -108 

months  

¶ AUC7 relapse rate: 5% at 5 yrs (median 

follow -up 47.2 months)  

Diminutto et al.  

¶ AUC7 relapse rate: 5.2% at (median 

follow -up 22.1 months)  

 

Toxicities  

Diminutto et al.  

¶ AUC7 1535 mg (median follow -up 

22.1): No nephrotoxicity, no infections, 

seldom hematologic toxicities >G2, 

1.7% grade 4 thrombocytopenia  

Powles et al.  

1 or 2 × AUC7 (median follow -up 9 yrs): No 

excess in overall mortality, death from 

circulatory disease, or incidence of second 

nontestis cancers  

Quality 

assessment:  

No QA performed  

 

Heterogeneity  

¶ Follow -up 

times  

¶ Sample sizes  

 

Limitations  

¶ Limited 

follow -up 

data  

¶ Limited 

studies 

available  

¶ Lack of 

prospective 

data  

 

AMSTAR-2 

¶ No protocol 

available  

¶ Only one 

database 

searched  

¶ Unclear if 

screening and 

data 

extraction 

were 

performed by 

multiple 

reviewers  

¶ No RoB 

assessment 

performed  
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¶ Heterogeneity 

not discussed  

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

None  

Haarsma 

2020  

 

PMID: 

32173176  

Systematic review  

 

n=33 studies  

published 

between  

1998 & 2019  

 

Study design  

n=33 

Retrospective 

cohort studies  

 

Study location  

USA, Europe 

 

Search date  

To give a more 

comprehensive 

overview of the 

clinical outcome 

of PC-RPLND. 

¶ 463 

patients 

with 

NSGCT 

¶ 2379 

patients 

with 

NSGCT 

undergoi

ng O -

RPLND 

Sample size  

12 -432 

patients  

Follow -up  

12 -125 

months  

 

 

O-RPLND 

 

MI-RPLND 

(combine

d robotic 

and 

laparosco

pic)  

 

O-RPLND 

¶ n= 23 studies 11.4% relapses  

¶ n=21 studies 4.6% retroperitoneal 

relapses  

 

MI-RPLND 

¶ n= 13 studies 3.0% relapses  

¶ n=13 studies 1.7% retroperitoneal 

relapses  

 

O-RPLND vs. MI_RPLND 

¶ Li et al., O -RPLND vs. R-RPLND: 19% vs. 

10% relapses  

 

Postoperative complications  

¶ n= 14 studies: O -RPLND 21.8% 

complication rate (majority Clavien -

Dindo Grade I or II, 2 grade IV, 1 grade 

V complication)  

¶ n= 14 studies: MI -RPLND 15.9% 

complication rate (majority Clavien -

¶ modified 

template 

dissection is 

oncologically 

safe, but patient 

selection is 

important  

¶ Long -term data 

on the 

oncological 

outcome of MI -

RPLND are 

lacking  

¶ For optimal 

outcomes 

patients should 

be treated at 

high -volume 

expert centres.  

LoE 3 

 

Quality 

assessment:  

Was performed, 

but no summary 

for RoB is available  

 

Heterogeneity  

¶ Selection 

criteria (age, 

IGCCCG 

prognosis, 

tumour 

characteristic

s) 

¶ population 

size  

¶ treatment 

period  

¶ median 

length of 

follow -up  
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July, 2019  Dindo Grade I or II; no grade V 

complications)  

¶ MI-RPLND: average conversion rate 

4.3% 

 

¶  

Limitations  

¶ studies with 

small sample 

size  

¶ studies are 

retrospective 

in nature  

¶ likely 

publication 

bias  

 

AMSTAR-2 

¶ data 

extraction in 

not 

performed 

duplicate  

 

Conflicts of 

interest:  

None  

Funding/support 

and role of the 

Sponsor  

Not reported  

Yuan, 2023  

 

PMID: 

38169835  

 

  

Systematic review 

and meta -

analysis  

 

n=8 studies  

no publication 

date restrictions  

To gain further 

insights into the 

clinical value of R -

RPLND for TGCT, 

especially in 

NSGCT. 

Sample size  

R-RPLND: 8-

269 patients  

NR-RPLND: 10-

2851 patients  

Median age  

R-RPLND 

(n= 453 

patients)  

NR-RPLND 

(n=3422 

patients)  

Total operative time (n=5 studies)  

No significant difference: mean difference =  

-1.22 (95% CI -62.47 to 60.04; P = 0.97)  

 

Amount of blood loss (n=5 studies)  

¶ R-RPLND 

demonstrates 

advantageous 

attributes such as 

reduced blood 

loss, decreased 

overall surgical 

complications, 

and shorter 

hospitalization 

periods, 

facilitating 

LoE 3 

 

Quality 

assessment:  

Was performed 

using MINORS -tool. 

4 studies were 

rated as low RoB. 
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Stuy design  

¶ n=6 

retrospectiv

e 

observation

al studies  

¶ n=2 

prospective 

observation

al studies  

 

Study location  

Turkey, USA, 

Sweden, UK, 

China  

 

Search date  

April, 2023  

2.8 -68.5 

months  

 

Follow -up  

2.8 -68.5  

Reduction in blood loss with R -RPLND vs NR-

RPLND difference = -436.39 ml (95% CI -

707.60 to -165.19; P = 0.002)  

Transfusion rate (n=5 studies)  

Decrease in R -RPLND vs. NR-RPLND 

OR = 0.06 (95% CI 0.01 to 0.26; P = 0.0001)  

 

Length of hospital stay (n=5 studies)  

Decrease in length of stay for R -RPLND vs. 

NR-RPLND mean difference = -3.74 (95% CI -

4.69 to -2.78; P<0.00001)  

 

Lymph node yield (n=5 studies)  

No significant difference (mean difference = 

-0.05; 95% CI -4.40 to 4.30; P = 0.98)  

 

Relapse rate (n=5 studies)  

No significant difference (mean difference = 

0.70; 95% CI 0.27 to 1.79; P = 0.46)  

 

Complications  

¶ Reduction in overall complications with 

R-RPLND odd ratio = 0.39 (95% CI 0.21 

to 0.70; P = 0.002)  

¶ Clavien -Dindo grade Ó III: No significant 

difference (mean difference = 0.52; 95% 

CI 0.26 to 1.07; P = 0.08)  

¶ postoperative abnormal ejaculation: no 

significant difference: OR = 0.17 (95% 

CI 0.01 to 2.76; P = 0.22)  

quicker patient 

recovery when 

compared to 

patient -specific 

O-RPLND or L-

RPLND 

¶ R-RPLND is a safe 

and efficacious 

treatment option 

for testicular 

cancer patients, 

comparable to 

NR-RPLND 

And four as 

moderate RoB   

 

Heterogeneity  

¶ operative 

time, 

estimated 

blood loss, 

length of 

hospital stay, 

mean lymph 

node yield, 

and abnormal 

postoperative 

ejaculation  

¶ sample size  

¶ follow -up 

length  

 

 

Limitations  

¶ small -scale, 

single -

institution 

studies that 

need more 

adequate 

comparisons 

with L -RPLND 

or O -RPLND 

¶ short follow -

up  

¶ small sample 

sizes  

¶ potential 

publication 

bias  
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AMSTAR-2 

¶ did not 

address 

individual 

studiesõ RoB 

in discussion  

 

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

Natural Science 

Foundation of 

Gansu Province 

(No. 18JR3RA405); 

Natural Science 

Foundation of 

Gansu Province 

(No. 

21JR11RA008); 

and Innovation and 

Entrepreneurship 

Talent Project of 

Lanzhou (No. 

2021 -RC-106)  

Ge, 2023  

 

PMID: 

36917132  

Systematic review 

and meta -

analysis  

 

To compare L -

RPLND (including 

traditional 

laparoscopic and 

robotic -assisted 

laparoscopic) and 

579 patients 

with CS I/II 

GCT (78 CS I, 

501 CS II)  

 

O-RPLND L-RPLND 

(both 

robotic 

and 

laparosco

Operation time (n=3 studies)  

R-RPLND vs. O-RPLND: no significant 

difference  

¶ No statement 

specifically for R -

RPLND 

¶ L-RPLND reduces 

the LOS and time 

to oral intake 

after surgery, has 

LoE 3 

 

Quality 

assessment:  
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n=9 studies  

no publication 

date restrictions  

 

Study design  

¶ n=7 

retrospectiv

e studies  

¶ n=1 

prospective 

study  

¶ n=1 

propensity 

matched 

score  

 

Study location  

Germany, Japan, 

USA, Italy  

 

Search date  

October, 2022  

O-RPLND to find a 

more favourable 

surgical modality 

for low -stage 

TGCTs and 

provide more 

evidence for 

clinical practice.  

Sample size  

28 -117 

patients  

 

Median age  

25.3 -30.3 yrs  

pic; L -

RPLND) 

(WMD =  0.42, 95% CI:  1.73 to 0.89, 

P>0.05)  

 

Length of stay (n=3 studies)  

R-RPLND resulted in shorter stay vs. O -

RPLND (WMD =  3.67, 95% CI:  5.05 to  

2.29, P< 0.05)  

 

Estimated blood loss (n=3 studies)  

R-RPLND resulted in lower blood loss vs. O -

RPLND (WMD =  0.73, 95% CI:  1.25 to  

0.21, P<0.05)  

 

Overall complications (n=3 studies)  

R-RPLND vs. O-RPLND: no significant 

difference  

(OR = 0.68, 95% CI: 0.39 ð1.20, P> 0.05)  

 

Lymph node yields (n=3 studies)  

R-RPLND vs. O-RPLND: no significant 

difference  

(WMD =  0.05, 95% CI:  0.28 to 0.19, P> 

0.05)  

 

Recurrence rate during follow -up (n=3 

studies)  

less EBL, and has 

fewer overall 

complications.  

¶ There was no 

difference in the 

recurrence rate 

during follow -up  

¶ L-RPLND is a safe 

and feasible 

technique that 

deserves clinical 

promotion  

Quality was 

assessed using the 

Newcastle -Ottawa 

scale. All studies 

were rated as high 

quality  

 

Heterogeneity  

¶ The results 

showed that 

there was a 

stable source 

of 

heterogeneity 

in Operation 

time and 

length of stay  

¶ EBL, oral 

intake after 

surgery, and 

lymph node 

yields were 

unstable, and 

results varied 

after 

excluding one 

study  

¶ Possible 

sources: 

differences in 

template 

anatomy, 

medical 

standards and 

the surgeonõs 

proficiency, 

levels of 

postoperative 

care 

¶ Different -

follow up 

times  
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R-RPLND vs. O-RPLND: no significant 

difference  

(OR = 0.47, 95% CI: 0.10 ð2.18, P>0.05)  

Limitatons  

¶ unable to 

further 

analyse 

perioperative 

outcomes 

based on CS  

¶ small sample 

sizes  

¶ possible 

impact of 

transperitone

al or 

extraperitone

al approach  

¶ lack of 

oncological 

outcomes in 

included 

studies  

 

 

AMSTAR-2 

¶ did not 

address 

publication 

bias  

¶  

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

Sichuan Province 

Science and 

Technology 
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Planning Project 

under Grant 

Number 

2020YFS0320  

Rosenvilde, 

2021  

 

PMID: 

33819117  

 

  

 

Systematic review  

 

n=28 studies  

past 20 yrs  

 

Study design  

¶ n=23 

retrospectiv

e studies  

¶ n=5 

prospective 

studies  

¶  

Search date  

23 October, 

2020  

To evaluate the 

incidence of 

surgical 

complications 

and recurrences 

after post -CT 

retroperitoneal 

surgery 

conducted with 

available surgical 

techniques.  

Paients with 

NSGCT 

 

Sample size  

1-408 patients  

 

Follow -up  

10 -125 

months  

PC-RPLND 

(bilateral, 

unilateral 

template 

oresectio

n of 

residual 

mass 

only)  

 

Robotic - 

PC-RPLND 

(bilateral, 

unilateral 

template 

or 

resection 

of 

residual 

mass 

only)  

 

O-RPLND 

Bilateral template  

¶ Recurrence rate (n=7 studies, 321 

patients): 11% (0 -22%; 2% in 

retroperitoneum)  

¶ Complication (n=4 studies, 277 

patients): 52% experienced 

complications, 17% ÓClavienðDindo 

grade III, 1% death due to complications  

 

Unilateral template  

¶ Recurrence rate (n=7 studies, 522 

patients): 12% (3 -23%; 3% in 

retroperitoneum)  

¶ Complication (n=4 studies, 347 

patietns): 29% experienced 

complications, 8% ÓClavienðDindo 

grade III, 1/347 death due to 

complications  

 

Residual mass only resection  

¶ Recurrence rate (n=3 studies, 226 

patients): 14% (3% in retroperitoneum)  

¶ Complication (n=1 study, 109 patients): 

55% experienced complications, 17% 

ÓClavienðDindo grade III  

 

R-RPLND 

Bilateral template  

¶ Recurrence rate (n=4 studies, 9 

patients, 18 months median follow -up): 

0%  

Studies on laparoscopic 

and robotic surgery are 

characterised by being 

small with short follow -

up time and these 

techniques should not 

be used outside clinical 

studies with clear 

patient selection  

LoE 3 

 

Quality 

assessment:  

Quality was 

assessed using the 

Newcastle -Ottawa 

scale. One study 

was rated as high 

quality with all 

others evaluated 

as moderate 

quality   

 

Heterogeneity  

¶ Clinical 

stages  

¶ Sample sizes  

¶ IGCCCG 

classifications  

¶ Treatment 

periods  

¶ Follow -up  

 

Limitations  

¶ Small sample 

sizes  

¶ Limited 

follow -up 

data makes 

recurrence 

rate data less 

meaningful  
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Unilateral template  

¶ Recurrence rate (n=3 studies, 12 

patients, 55 months median follow -up): 

0%  

¶ Complication (n=2 studies, 10 

patients): 40% experienced 

complications, 10% ÓClavienðDindo 

grade III  

 

Residual mass only resection  

¶ Recurrence rate (n=2 studies, 48 

patients, 30 months median follow -up): 

2%  

¶ Complication (n=2 studies, 48 

patients): 4% experienced 

complications, 2% ÓClavienðDindo 

grade III  

 

 

¶ Lack of 

quality RCT  

¶ patient 

selection 

suggests that 

only patients 

with small 

tumours with 

specific 

locations 

were included  

¶ very few 

studies 

reported 

postoperative 

complications 

by Clavien ð

Dindo grade  

 

AMSTAR-2 

¶ No protocol 

available  

¶ did not 

address 

individual 

studiesõ RoB 

in discussion  

¶ Did not offer 

explanation 

for 

heterogeneity  

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  
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supported by the 

Rigshospitalet  

Tselos, 

2018  

 

PMID: 

29474141  

  

  

 

Systematic review  

 

n=11 studies  

published 

between 2006 & 

2018  

 

Study design  

Retrospective 

cohort studies  

To summarize 

the current 

evidence on the 

use of Robot -

assisted RPLND, 

with emphasis on 

oncological 

outcomes and 

safety along with 

a comparison to 

the open and 

laparoscopic 

approach  

116 patients 

with NSGCT 

staged I -IIB 

 

Sample size  

1-49 patients  

 

Mean age  

29 (18 -67 yrs)  

 

Follow -up  

5-49 months  

¶ R-

RPL

ND 

 

¶ O-

RPL

ND 

Laparosco

pic -R-

PLND 

Oncological outcomes  

¶ R-RPLND (n=9 studies, 111 patients, 

21.2 months mean follow -up)  

o Lymph node yield: 24.2 (IQR 22 -26), 

26% (IQR 24-29%) positivity  

o No retroperitoneal relapse  

¶ O-RPLND (n=3 studies)  

o Lymph node yield: 28 -38, 19 -30% 

positive  

¶ L-RPLND (n=1 study)  

o Lymph node yield: 16, 25% positive  

 

Peri- and postoperative outcomes  

¶ R-RPLND (n=11 studies)  

o Mean operating time: 263 min (IQR 

293 - 235)  

o Estimated blood loss: 76 ml (IQR 75 -

50)  

o Length of stay: mean 1.3 days  

¶ O-RPLND (n=3 studies)  

o Mean operating time: 186/188/270 

min  

o Estimated blood loss: 184/450 ml  

o Length of stay: 3.3/4.1/6.6 days  

¶ L-RPLND (n=3 studies)  

o Mean operating time: 185/204/291 

min  

o Estimated blood loss: 50/125/184 ml  

o Length of stay: 2 -3.3 days  

 

Complications  

¶ R-RPLND (n=11 studies)  

o 8% overall, 4% minor complications, 

4% major complications  

o 5.5% conversion rate  

o 4.5% retrograde ejaculation  

¶ O-RPLND (n=4 studies)  

o 7-24% overall  

¶ R-RPLND appears 

to have an 

acceptable safety 

profile when 

compared to 

open surgery  

¶ antegrade 

ejaculation was in 

acceptable 

percentage in 

experienced 

surgical centres  

¶ the curative 

potential of this 

novel minimally 

invasive 

procedure are 

encouraging, 

although larger 

cohort studies 

with adequate 

follow -up are 

needed  

LoE 3 

 

Quality 

assessment:  

No QA performed  

 

Heterogeneity  

¶ includes both 

CS I and II  

¶ treatment 

(e.g. inclusion 

of PC-RPLND) 

¶ length of 

follow -up  

 

Limitations  

¶ All data 

retrospective  

¶ not all the 

studies use 

standardized 

tools of 

reporting  

¶ multiple 

surgeons with 

varying levels 

of experience 

and training  

¶ Data from 

early 

development 

of R-RPLND 

may not be 

representativ

e of the 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

86  

Referenz  Studiencharakt

eristika  

Studienziel  Patientenme

rkmale  

Intervent

ion  

Kontrol

le 

Ergebnisse  Schlussfolgerungen 

des Autors  

Methodische 

Bemerkungen  

procedure 

today  

¶ Heterogeneity 

precluded 

more specific 

comparison  

¶ Low sample 

size  

 

AMSTAR-2 

¶ No protocol 

available  

¶ Only searched 

single 

database  

¶ Did not 

assess RoB 

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

Not reported  

Garg, 2023  

 

PMID: 

36754376  

 

  

Systematic review 

and meta -

analysis  

 

n=42 studies  

no publication 

date restrictions  

To summarise the 

accumulated 

evidence on R -

RPLND and its 

comparative 

outcomes with O -

RPLND. 

Sample size  

1-2851 

patients 

staged I -IIA 

 

Median age  

18 -43 yrs  

¶ R-

RPL

ND 

 

¶ O-

RPL

ND  

L-RPLND 

Perioperative Outcomes after R -RPLND: 

Single -Arm Studies  

 

after Primary R -RPLND (n=19 studies, 271 

patients)  

¶ Mean/median operating time: 175 -540 

min  

¶ Mean estimated blood loss: 5 -45 ml  

¶ Conversion to O -RPLND: 2.2% 

¶ R-RPLND is safe 

and feasible with 

acceptable 

perioperative 

outcomes when 

performed by 

expert robotic 

surgeons in 

selected patients  

¶ Post-CT R-RPLND 

is associated with 

a modest rate of 

LoE 3 (cohort 

studies)  

LoE 4 (case series)  

 

Quality 

assessment:  

Quality was 

assessed using a 
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Study design  

¶ n=5 

comparative 

studies  

¶ n=37 case 

series/case 

report  

 

Study location  

USA, Canada, 

Germany, Italy, 

India, China  

 

Search date  

March 2020  

 

Follow -up  

3-60 months  

¶ Complication rate: 16.7%  

¶ ClavienðDindo Grade ÓIII complication 

rate: 4.1%  

¶ Median lymph node yield: 11 -58.5  

¶ Median hospital stay: 1 -4 days  

 

after Post -CT R-RPLND (n=21 studies, 188 

patients)  

¶ Mean/median operating time: 134 -550 

min  

¶ Mean estimated blood loss: 43 -230 ml  

¶ Conversion to O -RPLND: 9% 

¶ Complication rate: 22.2%  

¶ ClavienðDindo Grade ÓIII complication 

rate: 8.4%  

¶ Median lymph node yield: 3 -52  

¶ Median hospital stay: 1 -8 days  

 

Oncological Outcomes After R -RPLND 

¶ Primary RPLND recurrence rate: 6.7% (3 -

47 months follow -up)  

¶ Post CT recurrence rate: 2.2% (4 -49 

months follow -up)  

 

Functional Outcomes After R -RPLND 

¶ Primary RPLND: 69 -71.7% antegrade 

ejaculation  

¶ Post CT RPLND: 29.3 -52.3% antegrade 

ejaculation  

 

Comparative Studies of R -RPLND vs O-

RPLND 

¶ Operative Time (n=3 studies): 150 vs 

240 min (P < 0.001)  

¶ Blood Loss: significantly lower in R -

RPLND 

conversion to 

open surgery and 

major 

complications vs. 

primary R -RPLN 

¶ In comparison 

with O -RPLND, R-

RPLND is 

associated with a 

lower blood 

transfusion rate, 

fewer overall 

complications, 

and a shorter 

hospital stay  

modified 

Newcastle -Ottawa 

scale for 

comparative 

studies and RoB 

assessment by 

knoll et al. 

developed behalf 

of the European 

Association of 

Urology and 

modified by Murad 

et al. for case 

series. 20 case 

series were rated 

as low - and 17 as 

high RoB. Of the 

comparative 

studies 3 were 

rated as goo, 1 as 

fair and 1 as poor  

 

Heterogeneity  

¶ Considerably 

heterogenous 

outcomes  

¶ Patient 

characteristic

s (tumour 

type, clinical 

stage, age, 

BMI) 

¶ Treatment 

types 

(primary, post 

CT) 

 

Limitations  

¶ Retrospective 

data  

¶ Lack of RCT  
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¶ Transfusion Rate (n=3 studies): 0.9% vs 

14.5% (odd ratio (OR) 0.06, 95% CI 

0.01ð0.26, P <0.001)  

¶ Overall complication Rate (n=3 studies): 

7.8% vs 18.5% (OR 0.28, 95% CI 0.13 ð

0.64, P = 0.002)  

¶ Grade ÓIII complication rate (n=3 

studies): No significant difference 

(10.3% vs 17.6%, OR 0.51, 95% CI 0.23 ð

1.12, P = 0.10)  

¶ Lymph Node Yield (n=3 studies): No 

significant difference  

¶ Length of Hospital Stay (n=1 study): 2 

vs. 6 days (P = 0.001)  

¶ Oncological Outcomes (n=3 studies):  

o Li et al.: 10% vs. 19% (P = 0.28)  

o Bergdahl et al.: 6.8% vs. 8.6%  

o Lloyd et al.: no recurrences in both  

¶ Antegrade ejaculation (n=2 studies):  

o Lloyd et al.: 100% vs. 58.3%  

o Bergdahl et al.: 41.4% vs 72.4%  

 

¶ risk of case 

selection bias  

¶ variation in 

the reporting 

of surgical 

complications  

¶ unaddressed 

confounding 

factors  

¶ potential 

duplication 

bias for 10 

patients due 

to separating 

case series 

from multi -

institution 

series  

¶ Surgeon skill 

limits 

generalizabili

ty  

¶ Small sample 

size  

¶ Limited follow 

up times  

 

AMSTAR-2 

¶ did not 

address 

individual 

studiesõ RoB 

in discussion  

¶ Did not 

sufficiently 

address 

heterogeneity  

¶ Did not 

address 

publication 

bias  
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Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

supported by 

Stanley and Sandra 

Rosenberg 

Endowed Chair in 

Urologic Research 

(Dharam Kaushik)  

Ge, 2023  

 

PMID: 

37222676  

 

  

 

Systematic review 

and meta -

analysis  

 

n=7 studies  

no publication 

date restrictions  

 

Study design  

n=7 retrospective 

cohort studies  

 

Study location  

USA, Germany, 

China  

 

To provide a 

preliminary 

comparison of 

the safety and 

efficacy of R -

RPLND with O -

RPLND/L-RPLND. 

862 patients 

with TGCT  

 

Sample size  

37 -363 

patients  

 

Patient age  

28 -34.5 yrs  

¶ R-

RPL

ND 

 

¶ O-

RPL

ND 

L-

RPLND 

Operation time  

¶ R-RPLND vs NR-RPLND (n=6 studies, 

499 patients): no significant difference 

(WMD difference = 0.06, 95% CI (  0.22, 

0.33), P > 0.05)  

¶ R-RPLND vs. O-RPLND (n=4 astudies, 

403 patients): no significant difference 

(WMD =0.02, 95% CI (  0.33, 0.37), P> 

0.05)  

¶ R-RPLND vs. L-RPLND (n=2 studies, 96 

patients): no significant difference 

(WMD =0.18, 95% CI (  0.42, 0.78), 

P>0.05)  

 

Length of stay  

¶ R-RPLND vs NR-RPLND (n=5 studies, 

732 patients): favours R -RPLND (WMD = 

 1.03, 95% CI (  1.51,  0.54), P<0.05)  

¶ R-RPLND vs O-RPLND (n=4 studies, 673 

patients): favours R -RPLND (WMD =  

1.21, 95% CI (  1.66,  0.76), P< 0.05)  

¶ R-RPLND vs L-RPLND (n=1 study): no 

significant difference (WMD =  0.20, 

95% CI (  0.71, 0.31), P> 0.05)  

¶ Robotic -assisted 

and non -R-RPNLD 

had similar 

results in 

operative time, 

lymph node 

positivity rate, 

recurrence 

during follow -up, 

and 

postoperative 

ejaculatory 

disorders  

¶ R-RPLND appears 

to have a shorter 

LOS, less EBL, and 

lower OC 

compared with O -

RPLND 

R-RPLND is a safe 

and effective 

technique. 

However, more 

large -sample, 

multicentre studies 

are needed for 

further validation  

LoE 3 

 

Quality 

assessment:  

Quality was 

assessed using the 

Newcastle -Ottawa 

scale. All studies 

were rated as high 

quality.  

 

Heterogeneity  

¶ All outcomes 

except overall 

complications 

and 

recurrence 

rate  

¶ Different 

surgical 

templates 

used  
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Search date  

February, 2023  

 

Estimated blood loss  

¶ R-RPLND vs NR-RPLND (n=6 studies, 

499 patients): favours R -RPLND (WMD = 

 0.60, 95% CI (  0.94,  0.26), P<0.05)  

¶ R-RPLND vs O-RPLND (n=4 studies, 403 

patients): favours R -RPLND (WMD =  

0.69, 95% CI (  1.07,  0.32), P<0.05)  

¶ R-RPLND vs L-RPLND (n=2 studies, 96 

patients): no significant difference 

(WMD =  0.37, 95% CI (  1.15, 0.41), 

P>0.05)  

 

Overall complications  

¶ R-RPLND vs NR-RPLND (n=7 studies, 

862 patients): favours R -RPLND (OR = 

0.49, 95% CI (0.31, 0.76), P< 0.05)  

¶ R-RPLND vs O-RPLND (n=5 studies, 766 

patients): favours R -RPLND (OR = 0.45, 

95% CI (0.28, 0.73), P< 0.05)  

¶ R-RPLND vs L-RPLND (n=2 studies, 96 

patients): no significant difference (OR 

= 0.85, 95% CI (0.24, 2.97), P>0.05  

 

ClavienðDindo grade <III  

¶ R-RPLND vs NR-RPLND (n=3 studies, 

247 patients): no significant difference 

(OR =1.06, 95% CI (0.53, 2.12), P>0.05)  

 

ClavienðDindo grade ÓIII 

¶ R-RPLND vs NR-RPLND (n=4 studies, 

347 patients): no significant difference 

(OR =0.75, 95% CI (0.37, 1.50), P>0.05)  

 

Postoperative ejaculation disorders  

 

Limitations  

¶ Lack of 

randomized 

studies  

¶ current 

studies 

comparing 

pre -CT versus 

RPLND after 

CT are 

insufficient 

for meta -

analysis  

¶ few studies 

comparing 

robots with 

laparoscopy  

¶ learning curve 

and cost of 

robots not 

accounted for  

¶ low sample 

sizes  

¶ short follow 

up  

 

AMSTAR-2 

¶ Did not 

investigate 

publication 

bias due to 

low number 

of included 

studies  

 

 

Conflicts of 

interest:  
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¶ R-RPLND vs NR-RPLND (n=3 studies, 

159 patients): no significant difference 

(OR =0.24, 95% CI (0.02, 3.14), P>0.05)  

 

Recurrence during follow -up  

¶ R-RPLND vs NR-RPLND (n=3 studies, 

159 patients): no significant difference 

(OR =0.63, 95% CI (0.28, 1.40), P>0.05)  

 

None  

 

Funding/support 

and role of the 

Sponsor  

Sichuan Province 

Science and 

Technology 

Planning Project 

under Grant 

number 2020Y -

FS0320 

Scalia, 

2024  

PMID: 

39727674  

 

  

 

Systematic review  

 

n=11 studies  

No publication 

date restrictions  

 

Study design  

¶ n=6 Case 

report/ case 

series  

¶ n=5 

Retrospectiv

e cohort 

studies  

 

Search date  

September, 2024  

To consolidate 

existing 

evidence on 

prognosis and 

therapeutic 

strategies 

specifically for 

NSGCT patients 

with spinal 

metastases. By 

focusing on 

survival, 

neurological 

preservation, 

and treatment 

efficacy.  

164 patients 

with NSGCT 

and spinal 

metastases  

Sample size  

1-65 patients   

 

Age range  

23 -40 yrs  

 

Follow -up  

3-93 months  

¶ CT  

¶ Surgery  

¶ RT 

 

Ą there were no 

comparison groups  

Therapeutic Approaches  

¶ CT (100% of patients),  

¶ RT (32.3% of patients),  

¶ laminectomy (4.3% of patients),  

¶ vertebrectomy (3.7% of patients)  

 

Outcomes  

¶ Complete remission rate: 2.4%  

¶ Patient deaths: 20.1%  

¶ Progressive improvement: 56.7%  

¶ Partial response: 59.1  

¶ Stable disease: 11.6%  

alive at 18 months: 38%  

While CT remains 

central to treatment, 

surgical interventions 

are sometimes 

necessary to address 

spinal compression 

and instability, and RT 

may be beneficial in 

selected cases  

LoE 3 (cohort 

studies)  

LoE 4 (case series)  

 

Quality 

assessment:  

No QA was 

performed  

 

Heterogeneity  

¶ clinical 

outcomes  

¶ treatment 

protocols  

¶ follow -up 

durations  

¶ tumour type  
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Limitations  

¶ Small sample 

size  

¶ Incomplete 

data  

¶ Limited 

follow -up  

¶ Retrospective 

data may 

introduce 

bias  

¶ Lack of RCT  

 

AMSTAR-2 

¶ No protocol 

available  

¶ Not indicated 

if study 

selection was 

performed in 

duplicate  

¶ Did not 

assess RoB 

 

Conflicts of 

interest:  

None  

 

Funding/support 

and role of the 

Sponsor  

No external 

funding  
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Smith 2025  

 

PMID: 

40393258  

 

Systematic 

Review 

 

¶ n=20 studies 

published 

between 1995 & 

2022  

 

¶ Time frame  

¶ 7

1 

¶ Study design  

not reported  

 

¶ Study locations:  

Finland, UK, 

Australia, 

Netherlands, 

Turkey, 

Denmark, 

Canada, New 

Zealand, USA, 

Sweden, 

Norway, 

Germany, 

Slovakia, Japan, 

Spain, China  

 

¶ Seach date  

until 08/2024  

 

LoE: 3  

 

Analysis of 

diagnostic 

yield for 

detecting 

recurrence 

in patients 

with stage 1 

germ cell 

tumors 

(GCTs) 

treated with 

active 

surveillance 

(AS) after 

orchiectomy

, particularly 

with regard 

to the role 

of routine 

physical 

examination

. 

 

¶ n=11.414 patients;  

of these, n=2.232 

(20%) patients had 

a relapse  

 

¶ stage 1 testicular 

GCT 

¶ Seminoma  

¶ Nonseminomatous 

GCT 

 

¶ classification into  

o Older cohort  

   (1976 -1989)  

   n=6.643  

   patients (58%)  

o Modern cohort  

   (1990 -2020)  

   n=4.771     

   patients (42%)  

¶ physical 

examination   

 

¶ Other 

modality  

o imaging  

o serum  

   tumor  

   markers  

o clinical  

   symptoms  

 

All surveillance programs had increased 

frequency of surveillance items in years 1 -2 

and decreased frequency of surveillance 

between years 3 and 5 (and beyond). There 

were small variances in the timing of 

investigations from study to study.  

 

Relapses Detected  

¶ imaging alone: n=1.345 patients (60%)  

¶ serum tumor markers alone: n=532 patients 

(24%) 

¶ combination of imaging and serum tumor 

markers: n=326 patients (15%)  

¶ clinical symptoms only: n=9 patients (0,4%)  

¶ physical examination only:  n=33 patients 

(1,5%) 

 

Relapses Detected by Physical Examination 

vs. Other Modality  

¶ Modern cohort  

o Physical Exam: n=2 patients (0,27%)  

o Other Modality: n=726 patients (99,73%)  

o Relapses Total: n=728 patients  

 

¶ Older cohort  

o Physical Exam:  n=31 patients (2,06%)  

o Other Modality:  n=1.473 patients (97,04%)  

o Relapses Total: n=1.504 patients  

 

¶ Total  

o Physical Exam: n=33 patients (1,48%)  

o Other Modality: n=2.199 patients (98,52%)  

o Relapses Total: n=2.232 patients (p=0.001)  

 

Relapses Detected by CT vs. Other Modality  

¶ Modern cohort  

o CT Relapses: n=513 patients (70,47%)  

o Other Modality: n=215 patients (29,53%)  

o Relapses Total: n=728 patients  

 

¶ Older cohort  

o CT Relapses:  n=832 patients (55,32%)  

o Other Modality:  n=672 patients (44,68%)  

o Relapses Total: n=1.504 patients  

 

Almost all relapses are 

detected by routine 

imaging, serum tumor 

markers or a 

combination of these 

methods. Physical 

examination alone 

rarely identified 

relapses, particularly 

in the Modern cohort 

which we hypothesize 

was driven by 

improvement in 

imaging t echniques. 

AS can be conducted 

safely without 

mandatory physical 

examination.  

 

Quality assessment  

¶ was not performed  

 

Limitations  

¶ there was some 

variation in 

surveillance programs 

used; the main 

difference was the 

number of diagnostic 

CT scans performed in 

the first 2 years  

¶ several of the Older 

Cohort data sets 

included some 

patients entering AS 

after 1990 which may 

have skewed the data 

in favor of imaging in 

the Older Cohort  

¶ some studies with 

high numbers 

detected by 

examination do not 

specify whether the 

patients had 

symptoms in addition 

to physical 

examination findings; 

therefore, the physical 

examination alone 

detection numbers 

may be an 

overestimate  

 

AMSTAR -2 

¶ no study protocol  

¶ no study selection in 

duplicate  

¶ no data extraction in  

duplicate  

¶ included research 

designs not described  

¶ no RoB assessment 

was performed  
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¶ Total  

o CT Relapses: n=1.345 patients  

o Other Modality: n=887 patients  

o Relapses Total: n=2.232 patients 

(p<0.00001)  

 

¶ no investigation of 

heterogeneity  

 

Conflicts of interest  

none  

 

Funding/Support and 

role of the sponsor  

no information 

available  

Chakiryan 

2021  

 

PMID: 

33617328  

 

Systematic 

Review 

  

¶ n=36 studies 

published 

between 1986 & 

2016  

 

¶ Time frame  

1970 -2010  

 

¶ Study design  

¶ n=35  

retrospective  

¶ n=1 RCT (with  

differing 

surveillance 

protocols in 

each arm; each 

arm of this trial 

was treated as 

a separate 

study)  

 

¶ Study locations:  

not reported  

 

¶ Seach date  

Search in the 

databases 

without time 

filter  

 

 

LoE: 2  

Assessing 

the 

reliability of 

serum 

tumor 

markers 

(STM) as a 

test for 

detecting 

recurrence 

during 

active 

surveillance 

(AS) in 

clinical 

stage I 

nonsemino

matous 

germ cell 

tumor (CS -I 

NSGCT) 

¶ n= 8.545 patients;  

of these, n=2.254 

patients had a 

relapse  

 

¶ CS-I NSGCTs of  

  the testicle  

 

¶ Sample size  

22 -1.366 patients  

 

¶ median number of 

patients per study  

113 (IQR 77 ð247)  

 

¶ median follow -up  

between 29 & 180 

months  

 

¶ median time to 

relapse  

3-13 months  

 

¶ median relapse 

rate  

  28% (IQR 25.0ð          

29.9, range 4.5 ð

48.0)  

¶ STM ¶ CT 

¶ history 

and/or 

physical 

examination  

Recurrence Detection  

STMs  

¶ percentage of patients who had elevated 

STMs at the time of relapse  

28% to 75% (median 64.4%, IQR 46.6% ð69.6%) 

 

¶ percentage of patients whose relapse was 

detected only by STMs  

4% to 39% (median 14.15%, IQR 8.3% ð24.0%) 

 

CT 

¶ percentage of patients whose relapse was 

detected on CT  

37.8% to 95.6% (median 62.35%, IQR 43.15% ð

79.85% 

 

¶ percentage of patients whose relapse was 

detected only on CT  

7.4% to 59.1% (median 31.2%, IQR 18.2% ð

35.0%) 

 

History / physical examination  

¶ percentage of patients whose relapse was 

detected on history and/or physical 

examination  

0% to 31.0% (median 8.5%, IQR 2.85% ð17.5%) 

 

STM Status at Time of Diagnosis and at 

Relapse (n=6 studies)  

¶ normal STM rate before orchiectomy  

¶ 28% to 88% (median 

36.0%, IQR 31.75%ð

51.25%)  

¶  

¶ normal STM rate at the time of relapse  

In patients with CS -I 

NSGCTs managed by 

AS, the use of 

conventional STM 

cannot obviate the 

need for CT.  

 

Quality assessment:  

¶ the overall RoB from 

the studies was high  

¶ only 4 of the studies 

were free from any 

high RoB  

¶ only 9 of the studies 

included an a priori 

protocol  

 

Heterogeneity:  

¶ substantial 

heterogeneity of 

reported outcomes 

between the studies 

for CT and STM 

positivity at the time 

of relapse  

 

Limitations:  

¶ due to a lack of 

patient -level data, it 

was not possible to 

analyze STM positivity 

in recurrences for 

patients with normal 

or abnormal STMs 

prior to orchiectomy  

¶ due to a lack of 

patient -level data, it 

was not possible to 

analyze the 

relationship between 

the histology of the 

primary tumor and the 

detection of 

recurrences with STMs  
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 ¶ 30% to 72% (median 

48.0%, IQR 36.75%ð

59.25%)  

¶  

there was a strong but statistically 

nonsignificant correlation between the rate of 

normal pre -orchiectomy STMs and normal 

STMs at the time of relapse (R
2

=0.58, p=0.08)  

¶ the available data were 

not adequate for 

assessing whether 

time to recurrence 

was associated with 

rates of STM or CT 

detection of 

recurrence  

 

AMSTAR -2 

¶ no study protocol  

¶ no data extraction in  

duplicate  

¶ no satisfactory 

method was used to 

assess the RoB in the 

RCT (allocation 

assessment missing)  

 

Conflicts of interest:  

no information 

available  

 

Funding/Support and 

role of the sponsor:  

no information 

available  

Nicholson  

2019  

 

PMID: 30658216  

 

Systematic 

Review 

  

¶ n=9 studies 

published 

between 1978 & 

2008  

 

¶ Study design  

not reported  

 

¶ Study locations  

not reported  

 

¶ Seach date  

not reported  

 

LoE: 2  

Summary of 

evidence on 

the 

diagnostic 

accuracy of 

-h

fetoprotein 

(AFP), 

human 

chorionic 

gonadotropi

n (HCG), and 

lactate 

dehydrogen

ase (LDH) in 

blood for 

surveillance 

of testicular 

cancer 

¶ adults during 

follow -up after 

surgery for primary 

testicular cancer 

(patients who were 

treated with 

curative intent)  

¶  

¶ Seminoma  

¶ NSGCT 

¶  

¶ Sample size  

¶ 5

4

s 

¶ no restriction was 

made on the period 

of follow -up.  

¶ AFP (blood)  

¶ HCG (blood)  

¶ LDH (blood)  

 

Ÿ there were no  

    comparison groups  

The results of each study included in this 

overview are presented below, stratified by 

primary tumor type.  Results are presented at 

per patient level unless stated.  

SEMINOMA (n=3 studies)  

HCG (n=1 study)  

¶ n=151 patients, n=7 recurrences  

¶ median age: 37 yrs  

¶ Stage & Treatment received  

o I-II: Orc, Rt Abdo.  

o III: Orc, Rt Chest Abdo.  

o IV: Cx, Rt, Surgery  

¶ Definition of recurrence & Reference 

standard: not stated  

¶ HCG 

o fixed 10 u/l cut -off  

o TP: 4; FP: 2; FN: 3; TN: 142  

o Sensitivity: 57% [95% Cl 25 -84]  

o Specificity: 99% [95% Cl 95 -100]  

¶ Little evidence was 

found for optimal 

testing with 

biomarkers routinely 

used in follow -up 

care after testicular 

cancer recurrence.  

¶  

¶ Without these data, 

no definitive 

conclusions can be 

made about the 

appropriateness of 

testing intervals, 

biomarkers, 

biomarker cut -

points, or patient 

groups.  

Quality assessment:  

¶ was performed using 

QUADAS-2 

¶ there were few 

applicability concerns, 

with studies generally 

using an appropriate 

patient group, index 

test and reference 

standard to match the 

research question  

¶ RoB was high or 

unclear in at least one 

domain for each of the 

included studies  

¶ two major concerns 

relate to the 

consistency and 

timing with which the 

reference standard 

(typically, an 
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recurrence 

in adults.  
 

 

 

 

o PPV: 67%; NPV: 98% 

 

LDH (n=1 study)  

¶ n=55 patients, n=10 recurrences  

¶ median age: 36 yrs  

¶ Stage & Treatment received  

o I: Surveillance  

¶ Definition of recurrence: unclear; Reference 

standard: Physical, CXR, CT, 

lymphangiography  

¶ LDH 

o Cut -point: 114 U/l  

o TP: 5; FP: 12; FN: 5; TN: 33  

o Sensitivity: 50% [95% Cl 24 -76]  

o Specificity: 73% [95% Cl 59 -84]  

o PPV: 29%; NPV: 87% 

 

HCG & LDH (n=1 study)*  

*Approximate numbers, estimated from those  

reported in paper after assigning relapse as 

the  

outcome of interest  

 

The following study was not used for 

comparison purposes because it was reported 

at the sample level rather than at the patient 

level (an average of approximately four 

follow -up examinations per patient to 

measure biomarkers).  

 

¶ n=726 patients, n=recurrences not stated  

¶ median age: not stated  

¶ Stage & Treatment received  

o I-III (neg AFP): Orc +/ - Rt +/ - Cx +/ - Surgery  

¶ Definition of recurrence & Reference 

standard: not stated  

¶ HCG 

o Cut -point: 6 U/l  

o TP: 19; FP: 71; FN: 15; TN: 2685  

o Sensitivity, Specificity, PPV, NPV: Per sample 

ð Not estimable  

¶ LDH 

o Cut -point: not stated  

o TP: 15; FP: 62; FN: 12; TN: 1944  

o Sensitivity, Specificity, PPV, NPV: Per sample 

ð Not estimable  

 

SEMINOMA & NSGCT (n=3 studies)  

AFP, HCG & AFP or HCG (n=1 study)  

 

appropriate imaging 

modality) was 

implemented to 

confirm or refute an 

elevation in biomarker 

levels as an indicator 

of tumour recurrence 

(described in detail in 

the study; for further 

information, see the 

study)  

 

Heterogeneity:  

¶ high clinical 

heterogeneity in the 

included studies  

 

Limitations:  

¶ small sample sizes in 

the included studies  

¶ high heterogeneity 

precluded meta -

analysis  

¶ only studies 

containing a complete 

2 × 2 table were 

included; this 

excluded a 

considerable number 

of studies that only 

reported sensitivity 

data.  

¶ current data is lacking  

 

 

AMSTAR -2 

¶ included research 

designs not described  

 

Conflicts of interest:  

none  

 

Funding/Support and 

role of the sponsor:  

This article presents 

independent research 

funded by the 

National  
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¶ n=40 patients, n=21 recurrences  

¶ median age: not stated  

¶ Stage & Treatment received  

o Mixed stage: Treatment unclear  

¶ Definition of recurrence: Abdo lymph nodes / 

metastases; Reference standard: unclear  

¶ AFP 

o Cut -point: not stated  

o TP: 18; FP: 0; FN: 3; TN: 19  

o Sensitivity: 86% [95% Cl 65 -95]  

o Specificity: 100% [95% Cl 84 -100]  

o PPV: 100%; NPV: 86% 

¶ HCG 

o Cut -point: not stated  

o TP: 18; FP: 1; FN: 3; TN: 18  

o Sensitivity: 86% [95% Cl 65 -95]  

o Specificity: 95% [95% Cl 75 -99]  

o PPV: 95%; NPV: 86% 

¶ AFP or HCG 

o TP: 21; FP: 1; FN: 0; TN: 18  

o Sensitivity: 100% [95% Cl 85 -100]  

o Specificity: 95% [95% Cl 75 -99]  

o PPV: 95%; NPV: 100% 

 

HCG (n=1 study)  

¶ n=362 patients, n=22 recurrences  

¶ median age: not stated  

¶ Stage & Treatment received  

o I-III: Orc +/ -Rt +/ - Cx +/ - RLND 

¶ Definition of recurrence & Reference 

standard: not stated  

¶ HCG 

o Cut -point: 2 pmol/l  

o TP: 13; FP: 19; FN: 9; TN: 321  

o Sensitivity: 59% [95% Cl 39 -77]  

o Specificity: 94% [95% Cl 91 -96]  

o PPV: 41%; NPV: 97% 

 

LDH (n=1 study)  

¶ n=449 patients, n=13 recurrences  

¶ median age: not stated  

¶ Stage & Treatment received  

o All stages  

o I: Surveillance  

o II+: òtreatmentó 

¶ Definition of recurrence: Active disease; 

Reference standard:  

   Radiology or pathology  

¶ LDH 

o Cut -point: 1.5x upper normal limit  

Institute for Health 

Research (NIHR) 

Diagnostic Evidence 

Co-operative, Oxford, 

and the NIHR 

Community Healthcare 

Medtech and In Vitro 

Diagnostics 

Cooperative. The 

views expressed are 

those of the authors 

and not necessarily 

those of the NHS, the 

NIHR or th e 

Department of Health 

and Social Care.  
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o TP: 6; FP: 41; FN: 9; TN: 393  

o Sensitivity: 40% [95% Cl 20 -64]  

o Specificity: 91% [95% Cl 87 -93]  

o PPV: 13%; NPV: 98% 

 

NSGCT (n=3 studies)  

AFP, HCG, AFP or HCG (n=1 study)  

¶ n=126 patients, n=22 recurrences  

¶ median age: not stated  

¶ Stage & Treatment received  

o I: Orc and surveillance  

o II: adjuvant Cx  

o III: combined Cx  

¶ Definition of recurrence: Active disease after 

complete remission; Reference standard: CXR, 

CT and echography  

¶ AFP 

o Cut -point: 20 g˃/l  

o TP: 8; FP: 0; FN: 14; TN: 104  

o Sensitivity: 36% [95% Cl 20 -57]  

o Specificity: 100% [95% Cl 96 -100]  

o PPV: 100%; NPV: 88% 

¶ HCG 

o Cut -point: 2 g˃/l  

o TP: 13; FP: 2; FN: 9; TN: 102  

o Sensitivity: 59% [95% Cl 39 -77]  

o Specificity: 98% [95% Cl 93 -99]  

o PPV: 87%; NPV: 92% 

¶ AFP or HCG 

o TP: 19; FP: 2; FN: 3; TN: 102  

o Sensitivity: 86% [95% Cl 67 -95]  

o Specificity: 98% [95% Cl 93 -99]  

o PPV: 90%; NPV: 97% 

 

AFP or HCG (n=1 study)  

¶ n=102 patients, n=22 recurrences  

¶ median age: not stated  

¶ Stage & Treatment received  

o I (low risk): Orc and surveillance  

¶ Definition of recurrence: unclear; Reference 

standard: CT Chest and Abdo  

¶ AFP or HCG 

o Cut -point: AFP 15 g˃/l or HCG 10 IU/l  

o TP: 8; FP: 4; FN: 14; TN: 76  

o Sensitivity: 36% [95% Cl 20 -57]  

o Specificity: 95% [95% Cl 88 -98]  

o PPV: 67%; NPV: 84% 

 

AFP & HCG (n=1 study)  

¶ n=13 patients, n=1 recurrence  
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¶ median age: 30 yrs  

¶ Stage & Treatment received  

o I: Radical inguinal Orc  

¶ Definition of recurrence: unclear; Reference 

standard: Physical, CXR, CT  

¶ AFP 

o Cut -point: 8.5 ng/ml  

o TP: 1; FP: 0; FN: 0; TN: 4  

o Sensitivity: 100% [95% Cl 21 -100]  

o Specificity: 100% [95% Cl 51 -100]  

o PPV: 100%; NPV: 100% 

¶ HCG 

o Cut -point: 10 IU/l  

o TP: 0; FP: 0; FN: 1; TN: 4  

o Sensitivity: 0% [95% Cl 0 -79]  

o Specificity: 100% [95% Cl 51 -100]  

o PPV: -; NPV: 80% 

Aldossari 2025  

 

PMID: 39902018  

 

Systematic 

Review with 

Meta-Analysis  

 

This review 

included a total 

of four studies. 

Two of these 

studies 

exclusively 

examined 

patients in 

follow -up care. 

Therefore, only 

the results of 

these two 

studies are 

considered 

below.  

 

¶ n=2 studies 

published 

between 2009 & 

2020  

 

¶ Study design  

Prospective 

cohort study 

(n=1), 

Prospective 

Analysis of 

the 

diagnostic 

accuracy of 

magnetic 

resonance 

imaging 

(MRI) 

compared to 

computed 

tomography 

(CT) in 

identifying 

retroperiton

eal lymph 

node 

metastases 

in adult men 

with 

testicular 

cancer  

¶ n=102 patients  

  (Ó18 yrs)  

 

¶ Germ cell tumors 

of the testicle  

 

¶ Sample size  

50 -52 patients  

 

¶ Mean age  

33 -34 yrs  

MRI CT Identification of retroperitoneal lymph 

node metastases  

 

Prospective study (n = 52 patients)  

o n=30 patients with retroperitoneal nodes  (51 

retroperitoneal nodes)  

o Imaging technique used:  MRI and contrast -

enhanced CT  

o Reference standard test:  CT 

o Lymph node size cut -off value: 10 mm in short 

axis  

o Evaluator expertise:  Both CT and MRI by two 

experienced radiologists (10 yrs of 

experience) and one radiologist (1 year of 

experience)  

 

On the patient level  

¶ Sensitivity MRI  

97% (95% CI: 80 -100%) Ÿ experienced 

radiologist  

80% (95% CI: 61 -92%) Ÿ non -experienced 

radiologist  

 

On the lesion level  

¶ Sensitivity MRI  

96% (95% Cl: 87 -99%) Ÿ experienced 

radiologist  

78% (95% CI: 65 -88%) Ÿ non -experienced 

radiologist  

 

¶ These findings 

suggest both MRI 

and CT demonstrate 

comparable 

diagnostic accuracy 

in detecting 

retroperitoneal 

lymph node 

metastasis in 

testicular cancer.  

¶ MRI requires expert 

interpretation.  

 

Quality assessment  

¶ Newcastle -Ottawa 

Scale: Both studies 

were classified as 

high -quality, 

indicating a low risk of 

bias.  

 

Heterogeneity:  

 

Limitations  

¶ The number of articles 

that directly compared 

MRI and CT in the 

detection of 

retroperitoneal 

lymphadenopathy was 

limited, which 

restricted the scope 

and detail of the 

analysis.  

¶ One study was older 

(2009), which may 

affect the applicability 

of its findings in the 

current context.  

¶ The meta -analysis 

faced the challenge of 

combining data from 

studies with different 

units of analysis, such 

as patient -level and 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

100  

Referenz  Studien -

charakteris -

tika/ LoE  

Studienziel  Patienten -

merkmale  

Interventio

n 

Kontrolle  Ergebnisse  Schlussfolgerungen 

der Autoren  

Methodische 

Bemerkungen  

case-control 

(n=1)  

 

¶ Study locations:  

Finland, United 

Kingdom  

 

¶ Seach date  

until 01/2024  

 

 

LoE: 2  

 

¶ Sensitivity CT  

96% (95% CI: 87 -99%) Ÿ experienced 

radiologist  

82% (95% CI: 70 -90%) Ÿ non -experienced 

radiologist  

 

¶ Specificity MRI  

100% Ÿ experienced radiologist  

91% Ÿ non -experienced radiologist  

 

¶ Specificity CT  

100% Ÿ experienced radiologist  

96% Ÿ non -experienced radiologist  

 

¶ PPV MRI 

100% Ÿ experienced radiologist  

95% Ÿ non -experienced radiologist  

 

¶ PPV CT 

100% Ÿ experienced radiologist  

98% Ÿ non -experienced radiologist  

 

¶ NPV MRI 

92% Ÿ experienced radiologist  

66% Ÿ non -experienced radiologist  

 

¶ NPV CT 

92% Ÿ experienced radiologist  

71% Ÿ non -experienced radiologist  

 

Prospective study (n = 50 patients)  

o n = 46 patients with retroperitoneal 

metastases  

o Stage I, II, III, IV  

o Imaging technique used:  MRI with DWI and 

contrast -enhanced CT  

o Reference standard test: CT  

o Lymph node size cut -off value: 7 mm in short 

axis  

o Evaluator expertise:  Both CT and MRI by one 

experienced radiologist  

 

On the patient level  

¶ Sensitivity  

MRI: 98% (95% CI: 89 -100%) 

CT: 96% 

 

lesion -level data, 

which may have led to 

fluctuations in the 

pooled results.  

 

AMSTAR -2 

¶ no critical aspects 

were identified  

 

Conflicts of interest  

None  

 

Funding/Support and 

role of the sponsor  

The authors 

acknowledge that this 

project was an 

independent 

collaboration among 

colleagues from 

different countries, 

united by a shared 

interest in testicular 

cancer research (for 

further details, see 

study).  
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¶ Specificity  

MRI: 100% 

CT: 75% 

 

¶ PPV 

MRI: 100% 

CT: 98% 

 

¶ NPV 

MRI: 80% 

CT: 60% 

 

¶ Meta-Analysis Ÿ MRI vs. CT (n=1 study with 

50 patients)  

MRI: 45 Events; 50 Total  

CT: 44 Events: 50 Total  

OR: 1.23 (95% CI: 0.35 -4.32)  

 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

102  

 

11.3.2.3  PRISMA Flow Diagramm Literatursuche Hauptsuche  
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Glicksman , 

2025  

PMID:  

39778682  

 

Retrospective cohort 

study    

Canada 

Patients treated between 

1995 -2016  

 

To analyse 

oncologic 

outcomes of 

patients with 

seminoma with 

low volume 

retroperitoneal 

disease treated 

with radiation 

therapy and 

chemotherapy 

in a 

prospectively 

maintained 

large 

institutional 

database  

153 patients with CS 

II A/B Seminoma  

Median age   

36.4 (18.9 -83.0) yrs  

Follow -up   

7.1 (4.3 -9.9) yrs   

 

CT (n=33)  RT (n=120)  

5-year relapse rate  

¶ RT: 10% (95% CI, 6%- 18%); 

De novo disease only: 8%  

¶ CT: 3% (95% CI, 0%-23%); De 

novo disease only: 6%  

¶ Relapse rate for RT numerically 

higher than for CT (P=0.2)  

3 patients died due to CT related 

complications, 2 deaths were 

unrelated to treatment, 1 cause of 

death is unknown  

Radiation 

therapy and 

chemotherapy 

result in 

excellent 

oncologic 

outcomes for 

patients with de 

novo or 

Relapsed-

CSIIA/B 

seminoma. All 

patients should 

be informed 

about both 

management 

options. 

However, 

regional 

radiation 

therapy, with its 

high rates of 

dis ease control 

and no 

associated 

treatment -

related death, 

could be 

considered the 

treatment of 

choice for most 

patients, with 

disease 

characteristics 

such as those 

RoB assessment:   

Critical  

Limitations   

¶ Retrospective 

nature  

¶ Single -centre 

design  

¶ Small sample size  

¶ Non -randomized 

treatment 

selection  

¶ Only patients 

with LDH levels 

<2.5 times the 

upper limit of 

normal  

¶ No assessment of 

toxicity  

Conflicts of interest:   

Details reported in 

study  

Funding/support and 

role of the Sponsor   

Not reported  
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reported in this 

study, and 

particularly in 

patients at 

higher risk of 

chemotherapy 

complications  

 

Koyama , 

2025  

PMID:  

39467028  

 

Cross -sectional study  

Japan 

Patients enrolled 

between 2018 -2019  

 

To evaluated 

comorbidities 

after treatment 

for TC and 

analysed the 

impact of 

treatment 

among TC 

survivors.  

509 testicular cancer 

survivors  

Median age at 

response  

43 (35 ð51) yrs  

Median follow -up  

5.1 (2.1 ð9.2) yrs  

 

CT (1-2 cycles: 

n=34, 3 -4 

cycles: n=234, 

Ó5 cycles: 

n=88)  

No CT (n=153)  

Comorbidities no CT vs 1 -2 cycles 

vs 3 -4 cycles vs 5Òcycles 

¶ Diabetes: 5% vs 9% vs 4% vs 

10% 

¶ Stroke: 3% vs 0 vs 1% vs 1%  

¶ Cardiovascular disease: 1% vs 

3% vs 3% vs 3% 

o Relative risk vs no 

chemotherapy: 1 ð2 cycles 

RR 2.3 (95% CI, 0.2 ð24.1); 

Ó3 cycles RR 2.6 (95% CI, 

0.6ð12.2); Ó5 cycles RR 2.6 

(95% CI, 0.4ð15.3)  

¶ Ophtalmic disease: 3% vs 6% vs 

3% vs 2% 

¶ Respiratory disease: 5% vs 3% 

vs 6% vs 0  

¶ Digestive disease: 5% vs 3% vs 

5% vs 2% 

¶ Blood disease: 2% vs 3% vs 3% 

vs 2% 

The prevalence 

of kidney 

disease in TC 

survivors was 

increased with 

increasing 

number of 

cycles of 

chemotherapy. 

Urologists need 

to pay particular 

attention to the 

occurrence of 

comorbidities 

after TC 

treatment, 

especially TC 

survivors with 

more than three  

cycles of 

chemotherapy 

after 5 years  

RoB assessment:   

Limitations  

¶ No data on 

comorbidities 

before treatment  

¶ Patient reported 

outcomes  

¶ Short follow -up  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

None  
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¶ Kidney disease: 1% vs 0 vs 6% 

vs 9% 

o Prevalence increased with 

number of CT cycles (p < 

0.05)  

o Patients with Ó3 cycles, 
prevalence was higher Ó5 

yrs after chemotherapy than 

within 5 yrs  

¶ Muscoskeletal disease: 3% vs 

3% vs 3% vs 3% 

¶ Skin disease: 10% vs 0 vs 9% vs 

3% 

¶ Nervous system disease: 2% vs 

0 vs 2% vs 6% 

¶ Mental disease: 3% vs 0 vs 3% 

vs 6% 

Endocrine disease: 1% vs 6% vs 2% 

vs 1% 

Heidenreich, 

2024  

DOI: 

https://doi.o

rg  

/10.1007/s0

0120 -024 -

02435 -y   

Retrospective cohort 

study  

Germany  

Patients treated between 

2018 ð2022  

 

Berichten der 

Ergebnisse 

einer 

konsekutiven 

Kohorte von 

Patienten mit 

einem Seminom 

bzw. NSKZT im 

klinischen 

Stadium IIA/B, 

die einer 

primären RPLA 

76 patients with CS 

IIA/B TGCT (n=34 

seminoma, n=42 

NSGCT) 

Median age  

30 (17 ð62) yrs  

Follow -up   

29,3 (3 ð72) months  

 

RPLND for 

Seminoma  

RPLND for 

NSGCT 

¶ Rezidivrate: 13.2%  

o Seminom allein: 4/34 

(11.8%) 

Zeit bis Rezidiv (Seminom): 4, 6, 

9, 12 Monate  

Die 

nervschonende 

RPLA resultiert 

in einer hohen 

Kurationsrate 

bei geringer 

Komplikationsra

te ohne 

adjuvante 

Chemotherapie. 

Bei 

markernegative

n KZT im KS 

IIA/B sollte 

RoB assessment:  

serious  

Limitations  

¶ Retrospective 

design  

¶ Small sample size  

¶ Experience from 

specialised 
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zugeführt 

wurden.  

diese 

chirurgische 

Therapieoption 

in das 

therapeutische 

Armentarium 

integriert 

werden  

centres may not 

be generalisable  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

Nicht angegeben  

 

Roen, 2024  

PMID:  

37717783  

 

Retrospective cohort 

study  

USA 

Patients treated between 

2001 -2022  

 

We sought to 

evaluate RT for 

CS II seminoma 

in a modern 

cohort  

73 patients with CS II 

A/B Seminoma (n=38 

De novo, n=35 

relapsed)  

Median age  

38.4 (34.6 -45.6) yrs  

Follow -up  

4.8 (2.3 -8.1) yrs  

 

RT (De novo 

CS II) 

RT (relapsed CS 

II) 

¶ 15% of patients experienced 

recurrence  

¶ 2-year RFS: 90% 

o De Novo cases only: 83% 

(72% 96%) 

¶ 5-years RFS: 82% 

o De Novo cases only: 73% 

(59% 90%) 

¶ Median time to recurrence for 

de novo CS II was 9.8 months  

¶ 5-year OS: 96% 

¶ 2 patients experienced 

secondary malignancies  

 

despite the 

common 

uniform 

approach to de 

novo CS II and 

relapsed CS II 

testicular 

seminoma 

patients, these 

2 populations 

may have 

different 

outcomes after 

RT. Specifically, 

5-year RFS was 

higher (92%) in 

relapsed 

patients and 

lower (73%) in 

de novo 

patien ts. 

Relapsed CS II 

patients 

comprise a 

significant 

portion of all CS 

II patients post -

2012/NCCN 

guideline 

changes, and, 

RoB assessment:  

serious  

Limitations  

¶ Retrospective 

design  

¶ Small sample size  

¶ Lower than 

expected RFS due 

to earlier drop -

out of recurrence 

free patients  

¶ Limited statistical 

possibilities due 

to low number of 

events  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

Not reported  
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consequently, 

differences 

between de 

novo versus 

relapsed CS II 

treated with 

radiation have 

not been 

retrospectively 

or prospectively 

evaluated.  

Khan, 2025  

PMID:   

40272552  

 

Retrospective cohort 

study  

Ireland  

Patients treated between 

2006 -20023  

 

To assess the 

point 

prevalence of 

late sequelae in 

TCS and also to 

provide a 

model of care  

81 TGCT survivors 

(44 CS I, 19 CS II, 18 

CS III) 

Median age  

33 (16 ð61) yrs  

Time since diagnosis  

129 (60 ð304) months  

 

Surveillance 

(n=26)  

CT (n=69), RT 

(n=4), RPLND 

(n=14)  

Late toxicities CT vs no CT  

¶ Raynaudõs phenomenon: 12% 
vs 0% 

¶ Renal impairment: 6% vs 0%  

¶ Peripheral neuropathy: 21% vs 

2% 

¶ Transient ischaemic attack: 1% 

vs 0% 

¶ Tinnitus: 15% vs 0%  

¶ Hearing impairment: 20% vs 1%  

¶ Dyslipidaemia: 39% vs 6%  

¶ High BMI: 34% vs 8%  

¶ Raised LH or FSH: 35% vs 3% 

¶ Low testosterone: 25% vs 3%  

¶ Impaired blood glucose: 6% vs 

1% 

TCS are facing a 

spectrum of 

physical, 

psychological 

and social 

challenges after 

the cure of 

cancer. Serious 

deficiencies can 

be seen in the 

survivorship 

care as most 

cancer centres 

do not offer any 

follow -up at the 

end of 

surveillance.  

RoB assessment:   

serious  

Limitations   

¶ Database likely 

did not include 

low risk 

surveillance 

patients  

¶ Participants who 

experienced late 

effects were 

more likely to 

participate in 

study  

¶ Retrospective 

nature  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

Funding provided by 

the IReL Consortium  
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¶ Hypertension: 26% vs 6%  

¶ Coronary artery disease: 4% vs 

0% 

¶ Second malignant neoplasm: 

5% vs 0% 

¶ Metachronous TC: 1% vs 0%  

Late recurrence of TC: 0% vs 1%  

 

Orszaghova , 

2025  

PMID:   

39701870  

 

Retrospective cohort 

study  

Slovakia   

Pati

ent

s 

trea

ted 

bet

wee

n 

199

2-

201

3 

 

To conduct a 

prospective 

longitudinal 

assessment of 

cognitive 

function in 

TGCT survivors 

to identify 

potential 

cognitive 

changes over a 

5-yr period  

151 TGCT survivors  

Median age  at follow 

up visit  

39 (25 -62) yrs  

Median time to 1st 

follow -up visit   

8 (4 -24) yrs  

 

Surveillance 

(n=21)  

CT (n=109), RT 

(n=11), CT + RT 

(n=10)  

Overall cognitive score (at final 

follow -up)  

¶ Active Surveillance (n=15)  

o CogPCI (Perceived cognitive 

impairmen): 66.07 (p=0.53)  

o CogQOL (Quality of life 

affected by cognitive 

impairment): 15.73 

(p=0.03)  

o CogOth (Cognitive 

impairment perceived by 

others): 15.87 (p=0.33)  

o CogPCA (perceived cognitive 

abilities): 23.93 (p=0.96)  

o Overall: 121.6 (p=0.64)  

¶ CT (n=77)  

o CogPCI: 61.40 (p=0.73)  

o CogQOL: 14.22 (p=0.68)  

Cognitive 

impairment 

among TGCT 

survivors 

persisted 

without 

significant 

change over 

longterm 

follow -up. 

Survivors who 

received both 

CT and RT 

consistently had 

the worst 

cognitive 

performance at 

all follow -up 

visits over a 

period of 5 yrs. 

In addition, 

surv ivors who 

received a 

higher dose of 

cisplatin -based 

CT had worse 

cognitive 

RoB assessment:   

critical  

Limitations   

¶ Loss to follow -up 

may have biased 

results  

¶ Lack of cognitive 

data before 

treatment  

¶ Small sample 

sizes for 

surveillance, RT 

and RT + CT  

¶ minimal clinically 

important 

differences have 

only been 

described in 

breast cancer 

survivors and 

only for CogPCI  
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o CogOth: 15.05 (p=0.88)  

o CogPCA: 21.33 (p=0.48)  

o Overall: 111.89 (p=0.57)  

¶ RT (n=7)  

o CogPCI: 61.14 (p=0.32)  

o CogQOL: 14.86 (p=0.35)  

o CogOth: 15.71 (p=0.15)  

o CogPCA: 19.86 (p=0.52)  

o Overall: 111.57 (p=0.39)  

¶ CT, Cisplatin < 400 mg/m2 

(n=32)  

o CogPCI: 61.17 (p=0.12)  

o CogQOL: 14.26 (p=0.06)  

o CogOth: 15.13 (p=0.07)  

o CogPCA: 21.99 (p=0.32)  

o Overall: 112.55 (p=0.08)  

¶ CT, Cisplatin Cisplatin Ó 400 
mg/m2 (n=52)  

o CogPCI: 60.68 (p=0.18)  

o CogQOL: 13.95 (p=0.018)  

o CogOth: 15.05 (p=0.18)  

function at all 

follow -up visits.  

¶ Age differences 

between 

treatment groups  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

supported by the 

Slovak Research and 

Development Agency; 

the Scientific Grant 

Agency of the Ministry 

of Education, Science, 

Research and Sport of 

the Slovak Republic; a 

National Oncology 

Institute grant; and an 

R4 Fellowship for 

Excellence in Research  
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o CogPCA: 20.60 (p=0.18)  

o Overall: 110.27 (p=0.07)  

¶ CT + RT (n=7)  

o CogPCI: 55.0 (p=0.52)  

o CogQOL: 12.43 (p=0.61)  

o CogOth: 15.43 (p=0.39)  

o CogPCA: 20.00 (p=0.69)  

Overall: 102.86 (p=0.73)  

Breekveldt , 

2024  

PMID:  

38151749  

  

Cross -sectional study  

Netherlands  

Patients treated for 

TCGT between 1967 -

200; Colonoscopy 

received between 2020 -

2022  

 

To evaluate the 

yield of 

colonoscopy in 

testicular 

cancer 

survivors 

treated with 

platinum -based 

chemotherapy  

137 TGCT survivors  

¶ <50 yrs of age  

¶ Ó3 cycles of 
platinum -based 

chemotherapy  

¶ Treatmetn 

administered >8 

yrs ago  

¶ Survivor age Ó35 

and Ò75 yrs 

¶ excluded if 

undergoing 

surveillance 

colonoscopy for 

other indications 

or colonoscopy 

in past 3 yrs  

CT (n=137)  No intervention 

(n=24,193)  

¶ 181 colorectal neoplasia in 

74/137 patients (54%) in TGCT 

cohort  

o 8.8% advanced neoplasia  

¶ 22,193 colorectal neoplasia in 

22,819/24,193 patients 

(35.5%) 

o 5.5% advanced neoplasia  

Comparison CT vs no Treatment  

¶ Significantly increased risk in 

CT group in all age group: s 

(54.0% vs 35.5%, P < .0001)  

¶ Significantly increased risk for 

ages s 40 ð49, 50 ð59 and 60 ð

69 yrs  

Testicular 

cancer survivors 

treated with 

platinum -based 

chemotherapy 

have a higher 

prevalence of 

any colorectal 

neoplasia and 

advanced 

neoplasia 

compared to 

matched 

average -risk 

individuals. This 

increased risk 

already emerges 

at ages when 

population -

based  screening 

is not yet 

offered. These 

results support 

epidemiological 

observations 

RoB assessment:   

Limitations   

¶ Comparison 

cohort is from 

different country  

¶ Low colonoscopy 

participation rate 

of testicular 

cancer survivors  

¶ Exclusion of 

testicular cancer 

survivors who 

developed 

colorectal cancer 

prior to study  

Conflicts of interest:  

All authors except 

Manon C. W. Spaander 
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Median age  at 

treatment  

27.5 (23 ð34) yrs  

Time since treatment  

20.0 (16 ð26) yrs  

 

 

¶ Largest difference in age 

group 50 -59 (62.8% vs 35.6%, 

P=0.0002)  

¶ After propensity score 

matching  

o No lesion  

o Non -advanced lesion: 45.2% 

vs 5.5% (P<0.0001)  

o Advanced colorectal 

neoplasia 8.7% vs 1.7% 

(P=0.0002)  

46.0% vs 92.9% (P<0.0001)  

showing that 

platinum -based 

chemotherapy 

increases the 

risk of 

colorectal 

neoplasia in 

testicular cancer 

survivors.  

declare no competing 

interests  

Funding/support and 

role of the Sponsor  

research support from 

Sysmex, Sentinel and 

Norgine  

 

Dinh, 2024  

PMID:  

39141447  

 

Cross -sectional study  

USA, Canada 

To 

comprehensivel

y identify all 

factors 

affecting 

cognitive 

function in 

long -term TC 

survivors after 

cisplatin -based 

chemotherapy  

678 testicular cancer 

survivors  

Age at diagnosis:  

31 (26, 39) yrs  

Follow -up  

2-7 yrs  

 

 

CT  

Risk factors associated with 

cognitive dysfunction in TGCT 

survivors treated with CT  

¶ Hearing damage/impairment: 

OR 2.02, 95% CI 1.05 -4.0, 

P=0.04  

¶ Neuropathic pain: OR 2.06, 

95% CI 1.8 -3.91, P=.028  

¶ Fatigue: OR 6.11, 95% CI 3.34 -

11.39, P<0.001  

¶ Anxiety and/or depression: OR 

1.96, 95% CI 1.07 -3.60, 

P=0.029  

 

As most TC 

survivors lead 

long lives, a 

critical clinical 

question will be 

to determine 

the extent to 

which 

aggressively 

treating HL, 

neuropathic 

pain, fatigue, 

and 

anxiety/depress

ion might result 

in improved 

cognition. 

Importantly, the 

provision of 

hearin g aids 

should not only 

improve 

patientsõ 

RoB assessment:   

Limitations  

¶ Only self -

reported Cog -Dys 

¶ inability to assess 

causality between 

cognitive 

dysfunction and 

risk factors  

¶ Self-reported 

data  

Conflicts of interest:  

Detailed description in 

sudy  

Funding/support and 

role of the Sponsor  

supported by the 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

112  

Referenz   Studiencharakteristik

a  

Studienziel   Patientenmerkmale

  

Inter -vention   Kon -trolle   Ergebnisse   Schlussfolgeru

ngen des 

Autors   

Methodische 

Bemerkungen   

hearing and 

their ability to 

function socially 

and emotionally 

but also lessen 

listening fatigue  

National Cancer 

Institute  

 

Du, 2024  

PMID:  

37857140  

 

Retrospective cohort 

study    

China  

Patients treated between 

2004 -2019  

 

To investigate 

changes in the 

use of 

surveillance, 

CHT, and 

RPLND over 

time and 

compare the 

prognostic 

differences 

among various 

treatment 

methods using 

a propensity 

score matched 

competing -risks 

regression 

model  

3008 patients with CS 

I mixed TGCT  

Median age  at 

diagnosis  

28 (23 -35) yrs  

Follow -up  

74 (31 -125) yrs  

 

Surveillance 

(n=1858)  

RPLND (n=575), 

CT (n=575)  

Surveillance vs active treatment  

¶ 10 -y cancer specific mortality 

(2.0% versus 2.1%, P=0.96)  

o RPLND: 0.9% 

o CT: 3.4% 

¶ 10 -y other cause mortality 

(1.9% versus 2.0%, P=0.451)  

o RPLND: 1.6% 

o CT: 1.7% 

vs surveillance, active treatment 

was not an independent factor for 

cancer specific mortality (HR 

0.986, 95% CI 0.595 -1.63, P=0.96) 

and other cause mortality (HR 1.2, 

95% CI 0.711 -2.02, P=0.5)  

There was no 

significant 

difference in 

cancer specific 

mortality when 

comparing 

surveillance to 

active 

treatment. 

However, the 

cancer specific 

mortality of 

RPLND was 

notably lower 

than that of CT 

in the active 

treatment 

group, 

suggesting that 

the 

implement ation 

of RPLND in 

patients with CS 

I mixed TGCT 

warrants 

reconsideration  

RoB assessment:  

serious  

Limitations  

¶ Some prognostic 

variables are 

missing in SEER 

database  

¶ lack of tumour 

recurrence 

information  

¶ No information 

histology and 

tumour markers  

¶ No information 

on RPLND 

complications  

¶ Retrospective 

nature  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

Supported by the 

Medical Research 

Projects of Sichuan 
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Suining Central 

Hospital Institutional 

Research Project  

 

Orszaghova , 

2024  

PMID:  

38555680  

 

Prospective cohort study  

Slovakia  

Patients enrolled 

2015 -2019  

To evaluate 

CIPN in 

association 

with QOL using 

specialized 

questionnaires 

in our cohort of 

GCT survivors 

treated at the 

National Cancer 

Institute in 

Slovakia  

151 GCT survivors  

Median age  

40 (23 -64) yrs  

Follow -up  

10 (4 -30) yrs  

Surveillance 

(n=22)  

CT (n=106), RT 

(n=13), CT + RT 

(n=10)  

Chemotherapy -Induced Peripheral 

Neuropathy and Cancer Treatment  

¶ Any treatment vs surveillance: 

higher CIPN scores (mean 

score ± SEM: 24.50 ± 0.56 vs 

21.59 ± 0.40, P=0.04)  

¶ Any treatment vs surveillance: 

higher motor symptoms (9.26 

± 0.18 vs. 8.27 ± 0.18, P=0.03)  

¶ Any treatment vs surveillance: 

non -significantly increased 

sensory symptoms (P = 0.054)  

¶ CT resulted in more motor 

symptoms vs surveillance 

(12.54 ± 1.29 vs. 9.82 ± 0.27, 

P=0.03)  

¶ RT + CT more autonomy 

symptoms vs surveillance 

(4.50 ± 0.50 vs. 3.50 ± 0.18, 

P=0.03)  

¶ RT + CT had higher CIPN score 

vs surveillance e (26.00 ± 2.50 

vs. 21.59 ± 0.40, P=0.02)  

¶ No difference in CIPN score in 

0 vs <400 mg/m
2 

and 0 vs 

Ó400 mg/m
2 

Cisplatin  

CIPN is a strong 

predictor of 

impairment in 

QOL among 

GCT survivors. 

Survivors with 

high CIPN 

scores 

experienced 

decreased 

global QOL, 

physical, role, 

emotional, 

cognitive, and 

social 

functioning 

compared to 

survivors with 

low CIPN scores. 

Furthermore, 

sur vivors with 

high CIPN 

scores 

perceived more 

fatigue, nausea, 

pain, dyspnea, 

sleeping 

disorders, 

appetite loss, 

and financial 

problems  

RoB assessment:  

serious  

Limitations  

¶ Loss to long term 

follow -up  

¶ Insufficient 

clinical data on 

smoking history, 

alcohol 

consumption, 

drug abuse 

issues, patientsõ 

comorbidities, 

chronic 

medication, and 

employment 

status from all 

survivors  

¶ Small sample size 

for surveillance, 

RT and RT+ CT 

groups  

¶ Age imbalance 

between 

surveillance and 

other treatments  

Conflicts of interest:  

None  
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Quality of Life and Cancer 

Treatment  

¶ Any treatment vs surveillance: 

worse global health, physical 

and role functioning (all 

P<0.05)  

¶ CT vs surveillance: worse 

physical (P = .04) and role 

functioning (P = 0.01)  

¶ RT vs surveillance: worse role 

functioning (P = 0.01)  

¶ CT + RT vs surveillance: worse 

physical functioning (P = 

0.002)  

¶ No differences in emotional, 

cognitive, or social functioning  

¶ Work/daily activities: not 

limited 76.16%, slightly 

18.54%, quite a bit 4.64% (CT), 

very much 0.66% (CT+RT)  

¶ Hobbies/leisure: not limited 

78.15%, slightly 15.89%, quite 

a bit 4.64% (CT, RT), very much 

1.32% (CT/CT+RT)  

¶ Any treatment vs surveillance: 

higher pain (P = 0.03)  

¶ CT vs surveillance: higher pain 

(P < 0.05)  

Funding/support 

and role of the 

Sponsor  

supported by Slovak 

Research and 

Development 

Agency; Scientific 

Grant Agency of The 

Ministry of 

Education, Science, 

Research and Sport 

of the Slovak 

Republic; and the 

National Oncology 

Institute grant  
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¶ RT vs surveillance: more pain 

and diarrhoea vs surveillance p 

(P < 0.005 and P = 0.01)  

¶ CT + RT vs surveillance: higher 

fatigue, more sleeping 

disorders (all P<0.05)  

¶ No significant difference 

between treatment groups: 

nausea and vomiting, appetite 

loss, constipation, dyspnea  

¶ Cisplatin 0 vs Ó400 mg/m2

: 

worse physical and role 

functioning (P=0.01 and 

P<0.05)  

Chemotherapy -Induced Peripheral 

Neuropathy in Association with 

Quality of Life  

¶ High CIPN: worse global health 

vs low CIPN (SEM 67.17 ± 2.00 

vs. 86.18 ± 1.76; P<0.00001)  

¶ High CIPN: worse physical, 

role, emotional, cognitive, and 

social functioning vs low CIPN 

(all P<0.00001)  

¶  High CIPN: more fatigue, 

nausea, pain, dyspnea, sleep 

disorders, and appetite loss 

(all P<0.004) vs low CIPN  

¶ No significant differences 

between CIPN high vs. low 

survivors in scales of 
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constipation and diarrhea 

(P=0.26 and P=0.46)  

¶ negative correlation of overall 

CIPN20 score with QLQ -C30 

global health status (R = 0.53, 

P<0.0001)  

 

Tapia, 2024  

PMID:  

38421563  

 

Retrospective cohort 

study  

Spain 

Patients treated between 

2000 -2020  

 

to describe the 

cumulative 

incidences of 

hypogonadism, 

hypertension, 

and 

dyslipidaemia 

in patients with 

CS I seminoma 

treated with a 

risk -adapted 

strategy at a 

Spanish 

testicular 

cancer referral 

centre. RFS was 

estimated a 

secondary 

analysis.  

147 patients with CS I 

seminoma  

Median age  at 

diagnosis  

35 yrs  

Follow -up  

8.2  (4.8ð10.4) yrs  

 

Surveillance 

(n=84)  

1 cycle 

carboplatin 

(n=3), 2 cycles 

carboplatin 

(n=33)  

¶ No significant difference in 

hypogonadism, hypertension 

and dyslipidaemia for all 

treatment groups  

¶ 5-year RFS 

o Surveillance: 85.9% (95% CI: 

78.5ð94.0)  

o 1x Carboplatin: 92.4% (95% 

CI: 82.7 ð1.00)  

o 2x Carboplatin: 96.7% (95% 

CI: 90.4 ð1.00)  

¶ 10 -year RFS 

o Surveillance: 83.3% (95% CI: 

74.7ð92.8)  

o 1x Carboplatin: 84.0% (95% 

CI: 67.6 ð1.00)  

2x Carboplatin: 96.7% (95% CI: 

90.4ð1.00)  

There are no 

statistical 

differences in 

the 10 -year 

cumulative 

incidences of 

hypogonadism, 

hypertension, 

and 

dyslipidaemia in 

S1S patients 

treated with a 

risk -adapted 

strategy. In a 

high -risk 

population, 

carboplatin two 

cycles 

maintained a 

high percentage 

of RFS up to 

10  years, but 

further 

investigation is 

required.  

RoB assessment:  

moderate  

Limitations  

¶ Small sample size  

¶ Retrospective 

nature  

¶ Single -centre 

design  

Conflicts of interest  

Detailed description 

inside study  

Funding/support and 

role of the Sponsor  

None  

 

A

k

d

a

g

Retrospective cohort 

study  

Turkey  

To investigate 

treatment 

choices, long -

term survival 

140 patients with CS I 

seminoma  
Surveillance 

(n=91)  

CT (n=41),  

RT (n=5),  

CT + RT (n=2)  

Oncological outcomes surveillance 

vs adjuvant treatment  

Recurrence rate  

In our study, 

there was a 

significant DFS 

difference 

RoB assessment:  

serious  

Limitations  
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Patients treated between 

2001 -2022  

 

outcomes, 

recurrence, and 

factors 

affecting 

survival in 

stage -I 

seminoma 

patients 

followed in our 

center. Thus, 

by examining 

the long -term 

survival results, 

recurrence was 

aimed to 

determine the 

factors that 

may be 

effective in 

deciding on 

active 

surveilla nce or 

adjuvant 

treatment.  

Median age  

36 (19 ð63) yrs  

Follow -up  

37  (5ð194) months  

 

¶ No significant difference in 

recurrence rate (p=0.67)  

¶ Overall recurrence rate: 13%  

Disease free survival  

¶ 5-year DFS: 82% vs 89%  

¶ 10 -year DFS: 81% vs 80% 

¶ 5-year DFS rate, Surveillance 

with vs without 

lymphovascular invasion: 60% 

vs 93% (p=0.003)  

Overall survival  

¶ No significant difference in OS 

(p= 04)  

¶ 5-year OS: 97% vs 100%  

¶ 10 -year OS: 89% vs 100%  

Prognostic factors  

¶ lymphovascular invasion was 

an independent poor 

prognostic factor for DFS in 

the surveillance group (HR 

0.13, 95%CI: 0.02 ð0.64, 

p=0.005)  

lymphovascular invasion was an 

independent poor prognostic 

factor for recurrence in the 

surveillance group (OR 11, 95%CI: 

2.2ð52.8, p=0.003)  

between the 

patients in the 

adjuvant 

treatment group 

and the patients 

in the AS group 

in case of 

lymphovascular 

invasion. 

Therefore, poor 

prognostic risk 

factors such as 

lymphovascular 

invasion, which 

we found in our 

study, may 

guide the 

adjuvant 

treatment  

decision. In 

patients without 

lymphovascular 

invasion, 

surveillance 

may become a 

preferred 

management 

option  

¶ Retrospective 

nature  

¶ Short follow -up  

¶ Small number of 

RT patients  

Conflicts of interest:  

None  

Funding/support 

and role of the 

Sponsor  

None  
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Fossa, 2023  

PMID:  

37739265  

 

 

Cohort study  

Norway  

Patients treated 

between 1980 -1994  

To quantify 

prevalence rates 

and changes in 

self -reported 

AHOs in TCSs 

and their 

association with 

HrQoL assessed 

w1 and 3 

decades after 

treatment.  

To compare 

HrQoL stratified 

for treatment and 

between TCSs 

and Norms.  

To identify any 

subgroup of 

TCSs with a 

particularly 

high risk of 

long -term AHOs 

and/or of 

reduced HrQoL.  

997 treated for 

unilateral TGCT (417 

evaluable, 330 non -

evaluable)  

Median age  at 

diagnosis  

evaluable TGCT:  

31 (15 -64) yrs  

Non -evaluable TGCT:  

29 (15 -64) yrs  

Post diagnosis 

interval  

At 1
st

 survey wave:  

evaluable TGCT:  

(surgery only: 12 (5 -

20) yrs; CT: 12 (6 -20) 

yrs)  

Non -evaluable TGCT:  

11 (5 -20) yrs  

At last survey wave  

evaluable TGCT:  

28 (21 -36) yrs  

Surgery only 

(n=155)  

Platinum based 

CT (n=272 

standard CT, 

n=5 high dose)  

Adverse health outcomes (surgery 

only vs standard CT vs high dose 

CT) 

¶ Peripheral Sensory Neuropathy  

o 1
st

 survey wave: 16% vs 21% 

vs 44% 

o Last survey wave: 18% vs 

32% vs 44% 

¶ Raynaudõs phenomenon 

o 1
st

 survey wave: 13% vs 33% 

vs 54% 

o Last survey wave: 12% vs 

35% vs 49% 

¶ Tinnitus  

o 1
st

 survey wave: 12% vs 12% 

vs 38% 

o Last survey wave: 19% vs 

25% vs 50% 

¶ Hearing loss  

o 1
st

 survey wave: 13% vs 14% 

vs 28% 

o Last survey wave: 18% vs 

23% vs 34% 

¶ Sexual dysfunction  

Before start of 

standard PBCT 

patients with TC 

should be 

informed about 

the possibly 

increasing 

prevalence of 

AHOs in the 

decades 

following 

treatment. They 

should, 

however, also 

know that their 

long -term 

global HrQoL 

will generally 

not differ from 

that of age-

similar men 

from the 

general 

population. By 

contrast, the 

PBCT-high dose 

therapy 

identifies TCSs 

with the 

greatest 

prevalence of 

AHOs and an 

increased risk 

of reduced 

physical and 

mental HrQoL. 

In particular, in 

this subgroup, 

multidisciplinar

y post -

tr eatment 

RoB assessment:  

moderate  

Limitations  

¶ Survey bias  

¶ Use of older, less 

comprehensive 

questionnaires 

due to long -term 

nature  

¶ Fertility concerns 

were not 

sufficiently 

assessed  

¶ Treatment 

burden today is 

in general lower 

than in this 

cohort  

Conflicts of interest:  

None  

Funding/support 

and role of the 

Sponsor  

supported by the 

Radium Hospital 

Foundation  
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o 1
st

 survey wave: 10% vs 9% 

vs 10% 

o Last survey wave: 28% vs 

25% vs 35% 

¶ Pain 

o 1
st

 survey wave: 1% vs 3% vs 

8% 

o Last survey wave: 8% vs 10% 

vs 14% 

¶ Chronic fatigue  

o 1
st

 survey wave: 17% vs 13% 

vs 22% 

o Last survey wave: 19% vs 

27% vs 44% 

¶ Depression  

o 1
st

 survey wave: 1% vs 8% vs 

8% 

o Last survey wave: 10% vs 

11% vs 12% 

¶ Anxiety  

o 1
st

 survey wave: 17% vs 19% 

vs 14% 

o Last survey wave: 16% vs 

21% vs 18% 

¶ All intergroup differences 

except hearing loss at last 

rehabilitation 

should be 

initiated early 

and maintained 

during longterm 

follow -up to 

achieve and 

preserve health 

conditions 

associated with 

the most 

optimal HrQoL.  
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survey wave were significant 

(p<0.05)  

Health related quality of life  

¶ At both survey waves: No 

clinically important differences 

for physical or mental health 

between the entire TCS cohort 

and norms  

¶ Significant differences between 

norm and high dose CT group: 

(Physical health: D: 3.7 points; 

Mental health: D 2.5 points)  

¶ Increased number of adverse 

health outcomes was 

significantly related with lower 

physical and mental 

component scores in both 

survey waves  

 

Mahmoud  

Sayed, 2023  

PMID:  

36924377  

 

 

Retrospective cohort 

study  

Egypt  

Patients treated between 

2005 -2019  

 

To review our 

experience and 

changes in 

patterns of 

care, in the 

treatment of CS 

I seminoma, 

over time  

35 patients with CS I 

seminoma  

Median age  

35 (19 -52) yrs  

 

Surveillance 

(n=14)  

RT (n=8),  

1x Carboplatin 

(n=10),  

2x Carboplatin 

(n=1)  

 

 

¶ 5-year OS: 100% 

¶ 5-year DFS (p=0.03) : 

o Active treatment: 100%  

o Surveillance: 93%  

 

stage I 

seminoma can 

be treated by 

different 

adjuvant 

modalities with 

similar 

outcomes in 

terms of DFS, 

LRC and OS. 

Active 

surveillance 

remains an 

appealing 

treatment 

option given 

RoB assessment:  

serious  

Limitations  

¶ Retrospective 

nature  

¶ Selection bias 

(reserving active 

treatment for 

fitter individuals)  

¶ Heterogenous 

patient groups  
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similar survival 

compared to 

active treatment 

and complete 

cure after 

salvage with 

chemotherapy 

in relapsing 

patients  

¶ Lack of QoL 

assessment  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

Not reported  

 

 

Haq, 2025  

PMID: 

40067494  

retrospective cohort 

study    

UK 

  

Patients treated between 

2017 -2023  

 

to suggest a 

number of set 

parameters that 

can be used in 

case selection 

for RRPLND. We 

also report on 

our morbidity 

and short -term 

oncological and 

functional 

outcomes for 

cases selected 

using these 

criteria in a 

high -volume 

tertiary referral 

centre, allow ing 

us to offer an 

assessment of 

the validity of 

the selection 

tool  

114 patients with 

GCC selected via B -

SAFE criteria 

(uniform, well -defined 

border; Ò5 cm; Ò2 

involved of para -

caval/inter -

aortocaval/para -

aortic; analysis of 

fibrosis likelihood; 

<5% contact with 

great vessels)  

Median age   

31 (14 ð64) yrs  

Follow -up  

25 (1ð81)  months  

 

R-RPLND (n=57)  

(n=16 primary 

RPLND; n=41 

post -

chemotherapy 

RPLND) 

O-RPLND (n=57)  

Intra -operative variables R -RPLND 

vs. O-RPLND 

¶ average blood loss: 130 ml 

(20ð600) vs 865 ml (80 ð4000); 

P<0.05  

¶ operative time: 4.5 h vs. 4.6 h; 

P=0.5  

¶ Median length of stay: 2 days 

(1ð5) vs. 6 days (4 ð23)  

Complications R -RPLND vs. O-

RPLND 

¶ Clavien -Dindo 1 -5: 15.7 % vs. 

17 %; P= 0.85  

¶ Clavien -Dindo Ó3: 10.5 % vs. 

8.45 %; P= 0.7  

o R-RPLND: n=5 patients 

lymph leaks, n=1 patient 

embolisation via 

interventional radiology for 

a post -operative bleed   

B-Safe could 

offer a 

reference point 

to centres 

looking to build 

a RRPLND 

service. We have 

demonstrated 

the validity of 

this tool in 

robotic case 

selection, with 

no instances of 

open conversion 

and 

encouraging 

short -term 

oncological and 

functional 

outcomes . 

Analysis of a 

parallel open 

cohort has 

confirmed a 

more 

challenging 

surgical field 

with larger, 

ROBINS-I assessment:  

Serious  

Limitations   

¶ retrospective 

nature  

¶ small sample size  

¶ O-RPLND cohort 

contained more 

challenging 

cases, thus direct 

comparison is 

limited  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

None  
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¶ No open conversions  

Functional Outcomes (n=36 

patients)  

¶ Retrograde ejaculation rate: 

36% 

o Primary -RPLND: 27 % 

o Post-chemotherapy: 40 %  

¶ Erectile dysfunction: 2% (1 

patient)  

 

 

 

more extensive 

lesions that 

were deemed 

unsuitable for 

robotic surgery 

using our 

selection tool  

Lievore , 

2025  

PMID:   

40587911  

retrospective cohort 

study    

Italy  

Patients treated between 

2001 -2023  

To address 

whether RA -

RPLND leads to 

better intra - 

and post -

operative 

outcomes  

143 patients with 

TGCT 

Median age   

¶ R-RPLND: 29 

(26ð36) yrs  

¶ O-RPLND: 28 

(24ð32) yrs  

Follow -up   

¶ R-RPLND: 68 

(33ð87) months  

¶ O-RPLND: 154 

(98ð193) months  

R-RPLND 

(n=52)  

O-RPLND (n=91)  

Intra -operative variables R -RPLND 

vs. O-RPLND 

¶ blood loss (ml): 50 (30 ð100) 

vs. 150 (52.5 ð200); P<0.01  

¶ operative time (min): 231 

(194.2 ð265) vs. 222 (189 ð

281.2); P=0.6  

¶ length of stay (days): 4 (4 ð6) vs 

5.5 (5 ð7); P<0.01  

Complications R -RPLND vs. O-

RPLND 

¶ Intra -operative complications, 

P=0.2  

Both in 

chemotherapy -

naïve and 

postchemothera

py setting, 

RPLND remains 

a technically 

challenging 

procedure with 

significant 

perioperative 

morbidity. 

However, the 

robot -assisted 

approach seems 

to lead to better 

perioperative 

outcomes, 

shorter LOS, 

lower nee d for 

ROBINS-I assessment:  

moderate  

Limitations   

¶ retrospective 

nature  

¶ Some differences 

in patient 

populations may 

not have been 

recorded in 

database  

¶ possible biases 

from unassessed 

covariates, such 

as patient 
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 o Grade 1: 1 (1.9%) vs 1 (1.1%)  

o Grade 2: 2 (3.8%) vs 1 (1.1%)  

o Grade 3: 1 (1.9%) vs 1 (1.1%)  

o Grade 4a: 0 vs 5 (5.5%)  

¶ post -operative complication 

rate, P=0.45: 26.9% vs 34.1%  

¶ Complication rate after 

discharge, P=0.49: 3.8% vs 

8.4% 

Oncological outcomes R -RPLND vs. 

O-RPLND 

¶ Recurrence rate: 3.8% (n=2) vs 

3.3% (n=3)  

 

 

 

pain killers and 

faster return to 

normal 

activities, while 

obtaining 

similar 

oncological 

results  

selection, 

preoperative 

functional and 

socioeconomic 

status, and social 

support  

¶ some 

complications 

may have been 

missed from 

patients who 

were lost to 

follow -up  

¶ O-RPLND group 

may represent 

more challenging 

cases 

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

None  

 

Pongratanak

ul , 2025  

PMID:  

40260829  

 

Retrospective cohort 

study    

Germany  

Patients treated between 

2010 -2024  

 

to specify 

indications and 

selection 

criteria for R -

RPLND and to 

report 

oncological 

safety in a 

matched -pair 

cohort of 

patients who 

159 patients with 

TGCT 

Seminoma CS II  

¶ R-RPLND (n=42)  

o Median age:  

39 (35 ð49) yrs  

R-RPLND 

(n=100)  

O-RPLND (n=59)  

Seminoma CS II R -RPLND vs O -

RPLND 

Oncological outcomes  

¶ Recurrences, P=1.0: 24% (10) 

vs 26% (6)  

¶ PFS: 20 (7.5 -43.5) vs 31 

(11.25 -51)  

in terms of 

oncological 

safety, RȤRPLND 

has been shown 

to be equivalent 

to OȤRPLND, 

offering less 

morbidity and a 

shorter hospital 

stay. However, 

more prospective, 

ROBINS-I assessment:  

moderate  

Limitations   

¶ Small subgroups  

Conflicts of interest:  

None  
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underwent O -

RPLND to 

strengthen the 

existing 

evidence for R -

RPLND 

o Follow -up: 25 

(14.25 ð48.5) 

months  

¶ O-RPLND (n=24)  

o Median age: 

37 (28 ð53) 

yrs   

o Follow -up: 46 

(30ð61) 

months  

Non -Seminoma CS II  

¶ R-RPLND (n=15)  

o Median age: 

35 (31 ð47) 

yrs   

o Follow -up: 24 

(9.5ð42.25) 

months  

¶ O-RPLND (n=6) 

o Median age: 

30 (21 ð39) yrs  

o Follow -up: 56 

(47.75 ð92) 

months  

Non -Seminoma CS I; 

high risk  

¶ R-RPLND (n=7) 

¶ Time to relapse: 10 (4.5 ð

14.25) vs 6 (3.75 ð9) 

Surgical outcomes  

¶ Operating time (min), P=0.74: 

168 (117 ð188) vs 150 (150 ð

165)  

¶ Estimated blood -loss (ml), 

P=0.17: 0 (0 ð50) vs 200 (62.5 ð

375)  

¶ Length of stay (days), P < 0.01: 

3 (2ð4) vs 6 (4 ð6) 

Complications  

¶ Antegrade ejaculation: 97% vs 

93% 

¶ Intra -operative complications  

o Satava I: Vascular injury 5 

(12%) vs none  

o Satava II: Conversion 1 (2%) 

vs none  

¶ Postoperative complications  

o Clavien -Dindo I: none vs 1 

(4%) incisional fracture  

o Clavien -Dindo II: 1 (2%) 

transfusion vs none  

and ideally 

comparative, 

studies with 

longer follow Ȥup 

are needed to 

define this 

minimally 

invasive 

technique as a 

standard 

treatment for 

highly selected 

patients.  

Funding/support and 

role of the Sponsor  

Open Access funding 

enabled and 

organized by Projekt 

DEAL 
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o Median age: 

51 (33 ð59) 

yrs   

o Follow -up: 32 

(13.5ð47) 

months  

¶ O-RPLND (n=2) 

o Follow -up: 

59.5 (43.75 ð

75.25) 

months  

Post-Chemotherapy  

¶ R-RPLND (n=34)  

o Median age: 

34 (27 ð42) yrs  

o Follow -up: 21 

(9ð35) months  

¶ O-RPLND (n=27)  

o Median age: 

25 (18 ð49) yrs  

Follow -up: 95 (54.5 ð

118) months  

o Clavien -Dindo IIIb: 2 (5%) 

ureter lesion, lymphocele vs 

none  

o Clavien -Dindo IV: none vs 2 

(8%) ileus, respiratory failure  

Non -Seminoma CS II R -RPLND vs 

O-RPLND 

Oncological outcomes  

¶ Recurrences, P=0.526: 3 vs 0  

¶ PFS: 17.5 (8.25 ð42.25 ) vs 56 

(47.75 ð92)  

¶ Time to relapse: 5 (4.5 ð8) vs 

ND 

Surgical outcomes  

¶ Operating time (min), P=0.98: 

150 (120 ð167) vs 150 (150 ð

180)  

¶ Estimated blood -loss (ml), 

P=0.24: 0 (0 ð50) vs 50 (50 ð

300)  

¶ Length of stay (days), P < 0.01: 

2 (2ð3) vs 6 (4.5 ð6) 

Complications  

¶ Antegrade ejaculation: 100% vs 

100% 
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¶ Intra -operative complications : 

None  

¶ Postoperative complications  

o Clavien -Dindo IIIb: 1 (4.5%) 

lymphocele vs none  

Non -Seminoma CS I, high risk, R -

RPLND vs O -RPLND 

Oncological outcomes  

¶ Recurrences, P=1.0: 1 vs 0  

¶ PFS: 32 (12.5 ð47) vs 59.5 

(43.75 ð75.25)  

¶ Time to relapse: 10 vs ND  

Surgical outcomes  

¶ Operating time (min), P=0.69: 

150 (117 ð170) vs 150 (150 ð

150)  

¶ Estimated blood -loss (ml), 

P=0.49: 0 (0 ð100) vs 250 

(175ð325)  

¶ Length of stay (days), P=0.23: 

2 (2ð2) vs 5 (4.5 ð5.5)  

Complications  

¶ Antegrade ejaculation: 100% vs 

100% 
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¶ Intra -operative complications : 

None  

¶ Postoperative complications: 

None  

Post -Chemotherapy, R -RPLND vs 

O-RPLND 

Oncological outcomes  

¶ Recurrences, P=1.0: 0 vs 0  

¶ PFS: 21 (9ð35) vs 95 (54.5 ð

118)  

Surgical outcomes  

¶ Operating time (min), P=0.37: 

198 (154 ð232) vs 155 (150 ð

180)  

¶ Estimated blood -loss (ml), 

P=0.068: 0 (0 ð50) vs 155 (50 ð

275)  

¶ Length of stay (days), P<0.01: 

3 (3ð4) vs 7 (6 ð8) 

Complications  

¶ Antegrade ejaculation: 88% vs 

94% 

¶ Intra -operative complications  

o Satava I: Vascular injury 3 

(9%) vs Vascular injury 3 

(11%) 
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o Satava II: Conversion 2 (6%) 

vs none  

¶ Postoperative complications  

o Clavien -Dindo I: 3 (9%) 

chylous ascites, 2 long 

recovery time vs none  

Clavien -Dindo IIIa: 2 (6%) 

lymphocele, chylous ascites vs 

none  

Chavarriaga , 

2024  

PMID:  

38278693  

 

retrospective cohort 

study    

Canada 

Patients between 1990 -

2022  

 

To compare the 

survival and 

perioperative 

outcomes of O - 

and R-RPLND 

178 patients with 

TGCT 

Median age   

¶ R-RPLND: 32.0 

yrs (20.8, 55.7)  

¶ O-RPLND: 31.6 

yrs (16.9, 55.1)  

Follow -up   

23.5 months (4.4 ð

59.2)  

R-RPLND 

(n=41)  

O-RPLND 

(n=137)  

Surgical Outcomes O -RPLND vs R-

RPLND 

¶ Operating time (min), P= 

<0.0001: 4.3 (3.3, 13.0) vs 8.8 

(7.0, 10.0)  

¶ Estimated blood -loss (ml), P= 

0.0324: 300.0 (0.0, 1400.0) vs 

200.0 (50.0, 500.0)  

¶ Length of stay (days), 

P<0.0001: 5.0 (1.0, 11.0) vs 

1.0 (1.0, 4.0)  

Oncological Outcomes O -RPLND vs 

R-RPLND 

¶ Relapses, P= 0.6404 : 3 (7.8%) 

vs 1 (3.8%) 

Complications O -RPLND vs R-RPLND 

¶ Overall, P=0.8141: 31 (22.6%) 

vs 10 (24.3%)  

primary R -

RPLND offers 

low morbidity 

and improved 

perioperative 

outcomes while 

maintaining the 

oncologic 

efficacy 

observed 

previously with 

the open 

approach. 

Primary R -

RPLND should 

be incorporated 

into guidelines 

provided that it 

is carried out by 

surgeons  with 

high -volume 

experience in 

RPLND and 

testis cancer 

management  

RoB assessment:  

moderate  

Limitations   

¶ Possibility of 

unmeasured 

confounding 

variables, 

selection bias, 

differences in 

surgical 

technique, 

postoperative 

management, 

and pathologic 

processing  

¶ No information 

on ejaculation 

recovery  

¶ surgical 

experience with 

high -volume 

experts may not 

be generalizable  
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¶ Clavien -Dindo Grade I; 

P=0.3356:  

o O-RPLND: 8,1% (6 Wound 

complications, 1 scrotal 

edema, 4 Lyphatic drainage)  

o R-RPLND: 12.2% (2 Wound 

complications, 1 scrotal 

edema, 1 Lyphatic drainage, 

1 muscle spasm)  

¶ Clavien -Dindo Grade II; P=  

0.2897 : 

o O-RPLND: 8.1% (6 Paralytic 

ileus, 1 Deep venous 

thrombosis, 1 Urinary tract 

infection, 1 Arrhythmia, 1 

Malignant hyperthermia, 1 

Pneumonia)  

o R-RPLND: 9.8% (1 Small 

segmental pulmonary 

embolism, 1 Paralytic ileus, 

1 Ascites, 1 Pneumothorax)  

¶ Clavien -Dindo Grade IIIa; 

P=0.7659:  

o O-RPLND: 1.4% (2 Ascites 

requiring paracentesis)  

o R-RPLND: 2.4% (1 Ascites 

requiring paracentesis)  

¶ Clavien -Dindo Grade IIIb:  

o O-RPLND: 1.4% (1 Intestinal 

obstruction requiring 

surgery, 2 Hematemesis 

¶ No cost analysis  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

None  
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requiring gastroscopy, 4 

Major bleeding requiring 

laparotomy)  

R-RPLND: none 

Casey, 2019  

PMID: 

30771201    

Retrospective cohort 

study    

USA 

Patients diagnosed 

between Feburay 2002 

and August 2017  

 

to evaluate the 

impact of RT on 

intracranial 

control and 

survival in 

patients with 

NSGCT BM, with 

the goal of 

identifying the 

necessary dose 

and technique 

of RT needed 

for long -term 

cure  

15 patients with 

NSGCT and brain 

metastasis  

Median age  at 

diagnosis  

31 (14 -62) yrs  

Follow -up   

3.6 yrs (1.5 months -

15.8 years)  

 

 

RT  

Intracranial control  

¶ Intracranial control (ICC) 

overall: 39.7 % (95 % CI 26.1 ð

53.3 %) 

¶ Combined WBRT + focal SRS 

boost (or cone -down) 

outperformed SRS or WBRT 

alone; 4 -year ICC: 74.1 % vs. 

32.8 % 

¶ Strong dose -response for ICC: 

4-year ICC was 0 % for BED < 

39 Gy; 17.9 % for BED å 39 Gy; 

55.0 % for BED 40 ð50 Gy; 75 % 

for BED Ó 50 Gy 

¶ Higher BED was significantly 

associated with better ICC (HR 

= 0.93, p = 0.03)  

Overall survival  

¶ Four -year OS: 30.1 % (95 % CI 

18.2ð42.0 %) 

¶ Patients with bone -systemic 

disease had worse overall 

survival (OS), while higher 

radiation dose (BED) was 

associated with better OS (HR 

= 3.01, p = 0.03; HR = 0.93, p 

= 0.005)  

RT plays an 

important role 

in achieving 

durable ICC and 

improving long -

term survival in 

patients with 

BM from 

NSGCT. 

Furthermore, an 

aggressive 

approach with a 

higher BED of 

RT (Ó 50 Gy) is 

needed for 

durable disease 

control in the 

brain  

ROBINS-I assessment:  

Serious  

Limitations   

¶ retrospective 

nature  

¶ possible 

confounding 

clinical factors 

affecting choice 

of RT dosing 

since no 

randomization  

Conflicts of interest:  

None   

Funding/support and 

role of the Sponsor   

NIH grant P30 CA 

008748  
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¶ Patients with intracranial 

control after RT had much 

better 4 -year OS (68.1 % vs. 0 

% in those with brain relapse; p 

< 0.0001)  

Toxicity  

¶ Toxicity (acute grade Ó2): 5 
patients ñ 2 with fatigue, 1 

nausea, 1 grade -3 dermatitis 

(after 50 Gy in 25 f), 1 grade -4 

hemorrhage (after 30.5 Gy in 

15 f)  

Late toxicity in the 19 long -term 

survivors consisted of short -term 

memory loss (n=3) and RT 

necrosis (n=2)  

Caso, 2021  

PMID:  

32882201   

Retrospective cohort 

study    

USA 

Patients treated 

between 1997 -2016  

we review a 

modern cohort 

of testicular 

GCT patients 

who underwent 

thoracic 

metastasectom

y after first -line 

chemotherapy 

alone versus 

salvage 

chemotherapy 

to determine 

oncologic 

outcomes and 

prognostic 

factors 

associated with 

progression -

free survival 

(PFS) and OS 

251 patients with 

TGCT (n=191 first -

line)  

11% mediastinum 

only (n=24), and 25% 

pulmonary and 

mediastinum (n=60) 

metastasis  

Median age  at surgery 

(first -line only)  

29 (24 ð36) yrs  

Follow -up   

3.45 (1 ð7.93) yrs  

 

Thoracic 

Metastasectom

y in first -line 

therapy  

Thoracic 

Metastasectomy 

during salvage  

Oncological outcomes (first -line 

only)  

¶ 5-year PFS:69% (95% CI, 

62%ð77%)  

¶ 5-year OS: 93% (95% CI, 

89%ð98%) 

¶ Progression or 

recurrence event: 46 

(24%) 

¶ Status at last follow -up:  

o No evidence of 

disease: 155 (81%)  

o Alive with disease: 24 

(23%) 

o Dead of disease: (10 

(5%) 

This cohort 

shows that 

thoracic 

metastasectomy 

can play a 

critical role in 

the 

management of 

GCT patients, 

regardless of 

premetastasect

omy 

chemotherapy 

(first -line only 

vs. salvage). 

Concordance of 

PC-RPLND and 

thoracic 

pathologic 

specimens may 

be common, but 

ROBINS-I assessment:  

Serious  

Limitations  

¶ retrospective 

nature  

¶ Outcomes may 

have been 

influenced by 

surgeon and 

institutional 

experience  

¶ Did not report on 

risk stratification 

with genomic 

profiling  
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o Dead of other cause: 2 

(1%) 

Prognostic 

factors for PFS  

¶ IGCCCG poor risk no 

statistical difference vs 

good risk: 1.68 (0.86 -

3.30); P=0.13  

Completeness of resection: 3.57 

(1.27 -10.02); P= 0.0016  

concordance 

cannot be 

assumed, and 

all 

postchemothera

py lesions 

should be 

resected 

whenever 

possible. 

Multiple lung 

lesions at 

diagnosis, brain 

metastasis at 

diagnosis, and 

viable 

malignancy are 

most predictive 

of adverse PFS 

following 

thoracic 

metastasect omy

. Our findings 

justify 

aggressive 

thoracic surgical 

management of 

patients with 

residual 

intrathoracic 

metastatic 

disease 

following 

chemotherapy 

for testicular 

GCT 

Conflicts of interest:  

Not reported  

Funding/support and 

role of the Sponsor  

Not reported  

 

Crooks, 

2023  

PMID:  3765

0572  

retrospective cohort 

study    

USA 

To describe the 

treatment 

trends in brain 

metastases 

from primary 

342 with TGCT and 

brain metastasis  

Median age   

28 (18 -83) yrs  

WBRT SRS 
¶ Significant predictors of better 

survival: receipt of SRS or 

chemotherapy vs. WBRT alone  

The results 

suggest a 

notable survival 

benefit in 

receiving either 

ROBINS-I assessment:  

Serious  

Limitations   
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Patients diagnosed 

between 2004 -2015  

testicular 

cancers  

¶ MedianOS: 16 months; 1 -year 

OS 59 %, 5-year OS 39 % 

¶ 1-year OS by treatment: WBRT 

56 %, SRS 68 %, chemotherapy 

64 % 

¶ 5-year OS by treatment: WBRT 

25 %, SRS 58 %, chemotherapy 

47 % 

¶ Median survival by primary 

tumor type: seminomatous 

50.2 months, non -

seminomatous 15.2 months  

¶ Median survival by treatment: 

WBRT 12.9 months, SRS 97.0 

months, no treatment 1.3 

months  

 

chemotherapy, 

WBRT, or SRS 

compared with 

no treatment, 

with SRS 

possibly 

offering 

superior 

outcomes to 

WBRT. In 

addition, the 

only clinically 

significant 

predictor of 

patients 

receiving SRS 

included the 

presence of 

extracranial 

disease at the 

time of 

diagn osis, 

making it 

apparent that 

the presence of 

distant 

metastases 

might impact 

therapeutic 

choices  

¶ retrospective 

nature  

¶ possible 

selection bias 

due to RT 

patients only  

¶ database does 

not specify the 

amount or size of 

brain metastases 

present at 

diagnosis  

¶ unknown if 

patients received 

surgical 

intervention  

¶ no information 

on the types of 

systemic agents 

used, or the 

number of cycles 

delivered  

¶ no information 

on local failure, 

toxicity, salvage 

therapy, and 

distant brain 

failure  

Conflicts of interest:   

Medical writing 

support was provided 

by the Health System 

Publication Support 

Office (HSPSO), an 

internal service 
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funded by Allegheny 

Health Network and to 

be used by 

researchers employed 

by Allegheny Health 

Network  

Funding/support and 

role of the Sponsor   

None  

 

Delaye, 2021  

PMID: 

34081032  

retrospective cohort 

study    

France 

Patients treated between 

2003 -2019  

 

To report the 

outcomes of all 

GCT patients 

with BM treated 

with high -dose 

chemotherapy 

(HDCT) in our 

French expert 

center for GCT  

35 patients with GCC 

and brain metastasis  

Median age   

29 (20 -54) yrs  

Follow -up   

24.5 (0.4 -117) 

months  

 

High -dose 

Chemotherapy 

with PBSCT 

33 patients 

recieved BEP/EP  

2 Patients 

recieved 

VeIP/other  

 

Oncological outcomes  

¶ 27 patients (77.1 %) had 

favourable extra -brain 

response: 6 CR, 19 PR, 2 SD  

¶ 25 patients (71.4 %) had 

favourable brain response: 5 

CR, 10 PR, and 10 SD). 9 (25.7 

%) had progressive brain 

disease after mobilization 

resulting in death  

¶ 20 patients (60 %) relapsed (20 

within first year); 10 (48 %) 

relapses involved brain 

metastases  

¶ Median PFS: 8 months; median 

OS: 12 months; 2 -year OS: 

36.9 % (95 % CI 19.7 ð54 %) 

¶ In patients with CR/PR/SD after 

mobilization: 2 -year OS 40.6 %; 

with progressive disease: 25 % 

(P = 0.1)  

HDCT alone can 

cure some GCT 

patients with 

BM, at the cost 

of significant 

toxicity. 

Although these 

single -center 

results do not 

clearly identify 

which patients 

do or do not 

benefit from 

this strategy, 

local therapy is 

not required for 

all patients to 

achieve 

longterm 

remission  

ROBINS-I assessment:  

Serious  

Limitations   

¶ retrospective 

nature  

¶ small sample size  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

not reported  
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Treatment -related toxicity  

¶ n=4 neurological 

complications, 1 patient died 

of neurological hemorrhage  

¶ n=2 patients died of extra -

brain complications (1 

infection, 1 acute respiratory 

distress syndrome)  

3 (9.7%) toxic deaths during 

intensification  

Danahoe, 

2021  

PMID:  

33478834  

Retrospective cohort 

study    

Canada 

Patients treated between 

2005 -2018  

To examine the 

intrathoracic 

pathologic 

concordance of 

resected 

masses for 

patients with 

metastatic 

NSGCT who had 

multiple sites 

of thoracic 

resections at 

their first 

surgery 

postchemother

apy 

89 patients with 

metastatic NSGCT  

31 patients with poor 

prognosis  

Group 1: Melignant 

disease  

Group 2: Benign 

disease  

Median age   

29 yrs (IQR, 23 -35 

yrs)  

Mean follow -up  

65.5 months (IQR, 

23.1 -89.2 months)  

 

t

h

o

r

a

c

i

c 

r

e

s

e

c

t

i

o
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¶ 10 -year OS for poor prognosis 

patients: 84,5 % (P=0.48)   

 

Intrathoracic 

pathologic 

concordance is 

better for 

patients with 

benign disease 

resected at their 

first thoracic 

surgery and 

better between 

lungs than 

between lung 

and 

mediastinum. 

Although 

survival is worse 

in patients with 

malignant 

disease, the 10 -

year survival 

remains very 

good, 

particularly in 

patients 

undergoing 

salvage surgery. 

Thus, all 

ROBINS-I assessment:  

Serious  

Limitations   

¶ retrospective 

nature  

¶ small sample size  

¶ single -center 

design  

¶ did not include 

information 

about adjuvant 

chemotherapy 

use or disease -

free survival  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

not reported  
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patients with 

intrathoracic 

NSGCT 

metastases 

should be 

considered for 

aggressive 

surgical 

resection with 

curative intent 

at experienced 

centers  

 

Pietzak, 

2018  

PMID:   

29704586  

 

Retrospective cohort 

study    

USA 

Patients treated between 

1990 -2015  

to characterize 

the clinical and 

histologic 

outcomes for 

patients 

undergoing 

postchemother

apy 

retroperitoneal 

lymph node 

dissection and 

liver resection  

36 patients with 

metastatic NSGCT  

Median age  

26 (22 -34) yrs  

Follow -up  (living 

patients only)  

8.5 (4.6 -25) yrs  

 

PC-RPLND and 

postchemothera

py residual liver 

mass resection  

 

Oncological outcomes  

¶ 3-yr CSS: 75% (95% CI 55%-

85%) 

¶ PFS: 75% (95% CI 56%-87%) 

¶ 12 patients died, 10 of 

disiease  

Discordance  

Histologic discordance in 4 of 19 

patients (21%; 95% CI 6.1% -46%) 

Our data 

support 

postchemothera

py hepatic 

resections in 

patients who 

are good 

candidates for 

surgery, given 

the favorable 

survival rates 

and known 

histologic 

discordance  

RoB assessment:   

Limitations   

¶ retrospective 

nature  

¶ small sample size  

¶ patients who 

progress with 

liver metastases 

may be a distinct 

clinical entity 

from those who 

initially present 

with liver disease  

¶ rates of viable 

GCT after 

second -line 

chemotherapy in 

our cohort were 

relatively low 

compared to 

other reported 

series  



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

137  

Referenz   Studiencharakteristik

a  

Studienziel   Patientenmerkmale

  

Inter -vention   Kon -trolle   Ergebnisse   Schlussfolgeru

ngen des 

Autors   

Methodische 

Bemerkungen   

¶ only patients able 

to undergo 

postchemotherap

y surgery were 

included  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

Not reported  

 

Shamash, 

2020  

PMID: 

31688976  

Retrospective cohort 

study    

UK 

Patients treated between 

1997 -2016  

To report our 

high -volume 

single referral 

centre 

experience of 

the dose -

intense 

regimen 

GAMEC in a 

large and 

mature cohort  

162 patients with 

poor -prognosis GCT  

(n=75 first line 

treatment)  

Median age   

30.1 (16 ð47) yrs  

Follow -up  

63 months  

 

granulocyte 

colony -

stimulating 

factor, 

actinomycin -D, 

methotrexate 

with folinic acid 

rescue, 

etoposide and 

cisplatin 

(GAMEC) 

chemotherapy  

 

Brain metastasis (n=23)  

¶ No significant difference in 2 -

yr PFS and 3-yr OS vs other 

IGCCCG poor -prognosis 

patients  

o 2-yr PFS (first line): 50% vs 

63.3% 

o 2-yr PFS (relapse): 50% vs 

46.5% 

o 3-yr OS (first line): 66.7% vs 

72.6% 

o 3-yr OS (relapse): 47.6% vs 

54.9% 

First -line treatment outcomes 

(n=75)  

¶ 2-yr PFS rate: 61.5% (95% CI: 

49.1ð71.6)  

GAMEC would 

seem to have 

particular 

advantages in 

several patient 

groups in 

upfront 

treatment of 

poor -risk 

disease, that is, 

patients with 

brain 

metastases at 

presentation 

and those for 

whom 

bleomycin 

poses greater 

risk, such as 

patients 

harbouring 

primary  

mediastinal 

tumours. The 

PFS seen is 

superior to that 

ROBINS-I assessment:  

moderate  

Limitations   

¶ retrospective 

nature  

¶ small sample size  

¶ single -center 

design  

¶ Changes in 

standard of care 

between 1997 

and 2016  

¶ 14 patients 

recieved 

epirubicin 

instead of 

etoposide and 
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¶ 2-year TTP rate: 68.5% (95% CI: 

55.8ð79.7)  

¶ 3-year OS rate: 71.9% (95% CI: 

58.9ð81.4)  

First -line treatment outcomes 

according to induction 

chemotherapy (n=75)  

¶ Patients with baby BOP vs 

without baby BOP  

o 2-yr PFS rate, P=0.67: 58.6% 

(95% CI: 42.0 ð71.9) vs 65.2% 

(95% CI: 45.9 ð79.1)  

o 2-year TTP rate, P=0.19: 

63.1% (95% CI: 46.3 ð75.9) vs 

76.9% (95% CI: 55.4 ð89.0)  

o 3-year OS rate, P=0.98: 70% 

(95% CI: 51.1 ð82.8) vs 74.2% 

(95% CI, 54.8ð86.3)  

Treatment related deaths (n=75)  

¶ 6.7% of treatment related 

deaths in first line treatment  

o Most common cause: 

neutropenic sepsis  

o Also seen: Colitis  

Secondary Malignancies  

Overall, 6 secondary malignancies 

reported  

which would be 

expected with 

standard of care 

BEP 

chemotherapy, 

but at the cost 

of greater 

toxicity. These 

results have 

been achieved 

using 

established 

older cytotoxic 

agents. The 

short duration 

of treatment is 

a potential 

advantage when 

compared to 

other 

approaches, 

and shows that 

progressive 

refinement of a 

regimen can 

improve its 

safety without 

compromising 

outcomes.  

had cycles 

reduced to 3  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

Not reported  
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Tryakin, 

2018  

P

M

I

D

:

 

 

2

9
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Retrospective cohort 

study    

Russia 

Patients treated between 

1987 -2012  

To explore the 

role of dose -

reduced first 

cycle of 

chemotherapy 

in the subset of 

patients with 

poor risk 

features 

according to 

the IGCCCG 

classification  

265 patients with 

NSGCT and poor risk 

IGCCCG features  

Median follow -up   

71 (6ð148)  months  

 

Reduced dose 

initial cycle 

chemotherapy 

(n=45)  
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Full dose initial 

cycle 

chemotherapy 

(n=18)  

 

Other poor 

prognosis patients 

(n=202)  

Toxicity  

¶ First cycle, full dose (n=45) vs 

reduced dose (n=18)  

o Hematological, grade 4: 96 

% vs 56 %; p=0.0004  

o Infectious complications, 

grade 3 ð4 (febrile 

neutropenia included): 53 % 

vs 38 %; p=0.09  

o  Bleeding, grade 3 ð4 (due to 

tumor destruction): 16 % vs 

11 %; p=1.0  

o  Worsening of respiratory 

failure: 33 % vs 11 %; p=0.12  

o  Other, grade 4: 7 % vs 0 %; 

p=0.55  

o Death due to toxicity: 4 % vs 

6 %; p=1.0  

¶ following cycles, full dose 

(n=43) vs reduced dose (n=17)  

o Hematological, grade 4: 65 

% vs 65 %; p=1.0  

o  Infectious complications, 

grade 3 ð4: 19 % vs 24 %; 

p=0.73  

o Other, grade 4: 5 % vs 6 %; 

p=1.0  

Full -dose initial 

chemotherapy 

in patients with 

poor risk 

NSGCT and a 

high tumor 

burden and is 

associated with 

a high incidence 

of life -

threatening 

complications. 

The 

modification of 

treatment 

strategy with 

abbreviated and 

reduced initial 

treatment cycle 

may 

significantly 

decrease of life -

threatening 

complications 

and has no 

detrimental 

effect on overall 

survival  

RoB assessment:   

Limitations   

¶ retrospective 

nature  

¶ Changes in 

standard of care 

since 1987  

¶ Heterogenous 

comparison 

groups  

¶ Different 

treatment 

regimens within 

comparison 

groups  

Conflicts of interest:  

None   

Funding/support and 

role of the Sponsor   

Not reported  
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r

o

g

n

o

s

i

s 

(

n

=

6

3

) 

o Death due to toxicity: 2 % vs 

6 %; p=0.49  

Oncological outcomes  

¶ Reduced dose vs full dose OS: 

significant difference, 52% 

(p=0.99, HR 0.99, 95% CI 0.44 ð

2.26)  

¶ Ultra high tumour markers vs 

other poor prognosis OS: no 

significant difference (p=0.59, 

HR 0.89, 95% CI 0.58 ð1.36)  

¶ Ultra high tumour markers 

(n=60) vs other poor Objective 

response rate (n=192)  

o  Complete remission: 25 % 

vs 26 % 

o marker -negative incomplete 

response: 33 % vs 46 %  

o marker -positive incomplete 

response: 23 % vs 15 %  

progressive disease: 19 % vs 13 %  

Tsunezuka , 

2020  

PMID:   

31916319  

 

retrospective cohort 

study    

Japan 

Patients treated between 

2008 -2017  

 

To analyze the 

predictors 

associated with 

viable cells in 

pulmonary 

residual 

lesions, and to 

develop models 

that could help 

prioritize 

40 patients with 

NSGCT 

Mean age  at disease 

onset  

30.3 (17 ð50) yrs  

Follow -up   

49.6 (5 -121) months  

Postvhemothera

py pulmonary 

metastasectomy  

 
¶ 5-year OS: 89.6%  

¶ 5-year RFS: 87.5% 

Predictors of cancer cells among 

lesions:  

¶ Yolk sac tumor (p=0.012, OR 

8.53, 95% CI 1.59 -62.7)  

Intratumoral 

heterogeneity 

contributed to 

NSGCT 

chemoresistanc

e, and primary 

lesions 

comprising yolk 

sac tumours 

and teratomas 

RoB assessment:   

Limitations   

¶ retrospective 

nature  
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pulmonary 

resection of 

residual lesions 

and avoid 

surgery of 

lesions that are 

likely to contain 

necrotic tissue  

 ¶ Elevated serum tumour makers 

(p<0.001, OR 69.7, 95% CI 

14.2 -581)  

¶ >5
th

 line CT (p=0.002, OR 25.6, 

95% CI 5.64 -152)  

¶ increased tumour size 6 

months before surgery 

(p<0.001, OR 22.2, 95% CI 

4.29 -184)  

Predictors of teratoma among 

lesions:  

¶ Mature teratoma (p<0.001 OR 

8.88, 95% CI 3.05 -30.3)  

¶ immature teratoma (p<0.001 

OR 53.3, 95% CI 16.6 -209)  

¶ Mature teratoma (p<0.001 OR 

8.88, 95% CI 3.05 -30.3)  

¶ increased tumour size 6 

months before surgery 

(p<0.001, OR 9.61, 95% CI 

3.92 -25.2)  

¶ aspect ratio <1:1.2 (p=0.031, 

OR 3.29, 95% CI 1.31 -8.53)  

¶ lesion diameter Ó7 mm 
(p=0.040, OR 9.61, 95% CI 

1.24 -7.51)  

 

 

were associated 

with a higher 

risk of the 

presence of 

viable cells in 

pulmonary 

residual lesions 

than were other 

histological 

types  

¶ patients not 

indicative of 

whole population  

¶ single centre  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

Not reported  
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Altan, 2021  

PMID:    

32960421  

 

Retrospective cohort 

study    

Turkey  

Patients treated between 

1990 and 2017  

 

to present 

patientsõ 

outcomes with 

residual viable 

tumour after 

PC-RPLND and 

determine the 

risk factors for 

progression in 

this population  

32 patients with 

NSGCT and viable 

tumour after PC -

RPLND 

Patient age   

28.5 (17 ð51) yrs  

Follow -up   

51.5 (4 ð253) months  

 

non -favourable 

risk (intermedia 

and poor) 

(n=15)  

Favorable risk 

(n=17)  

¶ Recurrence rate: 43.7 %  

¶ 5-year RFS: 57.8 %; Associated 

factors:  

o Primer site, retroperitoneal 

(p=0.506, HR 0.560, 95% CI 

0.074 ð3.464)  

o  IGCCC risk group, non -

favourable (p=0.123, HR 

2.696, 95% CI 0.764 ð9.511)  

o Percentage of viable tumour, 

Ó10% (p=0.060, HR 4.013, 

95% CI 0.942 ð17.101)  

o  Second-line Chemotherapy, 

yes (p=0.016, HR 4.927, 

95% CI 0.074 ð3.464)  

o  Surgical margin status, 

positive (p<0.001, HR 9.147, 

95% CI 2.616 ð31.891)  

¶ 5-year OS: 66.8 %; Associated 

factors:  

o  Second-line Chemotherapy 

(p=0.506, HR 1.757, 95% CI 

0.451 ð6.842)  

o  IGCCC risk group, non -

favourable (p=0.056, HR 

4.641, 95% CI 0.960 ð

22.435)  

o Surgical margin status, 

positive (p=0.038, HR 3.874, 

95% CI 1.075 ð13.960)  

Post-

chemotherapy 

lymph node 

dissection has 

an important 

contribution to 

survival of 

patients with 

viable tumour 

despite 

preoperative 

chemotherapy. 

Compete 

resection with 

negative 

surgical margin 

must be the 

primary goal of 

surgery for 

good survival 

and le ss 

recurrence. 

Patients who 

needed second -

line 

chemotherapy 

have a higher 

risk of 

recurrence  

RoB assessment:   

Limitations   

¶ retrospective 

nature  

¶ Changes in 

standard of care 

during study 

period  

¶ Heterogenic 

patient 

population  

¶ Effect of adjuvant 

CT on surgical 

margins could 

not be assessed  

¶ Different 

pathologists 

might have had 

varying 

interpretations  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor   

None  
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Aurilio, 2020  

PMID:  

32079853  

 

Retrospective cohort 

study    

Italy  

Patients treated between 

2008 -2018  

 

to further 

reduce the 

toxicity of the 

BEP-regimen, 

always 

maintaining a 

5-day schedule, 

but remodeling 

the duration of 

bleomycin IV 

c.i. and 

restoring 

cisplatin  

182 Patients (n=143 

curative, n=49 

adjuvant) with GCT  

Patient age   

31 (14 -63) yrs  

Follow -up   

2.67 (1.23 -5.0) yrs 

(curative setting)  

 

 

modified -BEP 

regimen (details 

given in study)  

 

Oncological outcomes  

¶ 1-year OS: Good risk (n=112): 

99% (95% CI 93-100); 

Intermediate risk (n=21): 95% 

(95% CI 71 -99); Poor risk (n=9): 

100% 

¶ 3-year OS: Good risk (n=112): 

98% (95% CI 92-99); 

Intermediate risk (n=21): 89% 

(95% CI 63 -97); Poor risk (n=9): 

71% (95% CI 26-92)  

¶ 5-year OS: Good risk (n=112): 

98% (95% CI 92-99); 

Intermediate risk (n=21): 89% 

(95% CI 63 -97); Poor risk (n=9): 

71% (95% CI 26-92)  

¶ 1-year PFS (curative intent 

only, n=143): 90% (95% CI 84 -

94)  

¶ 3-year PFS (curative intent 

only, n=143): 88% (95% Ci 82 -

93)  

¶ 5-year PFS (curative intent 

only, n=143): 88% (95% CI 82 -

93)  

Toxicity 

(n=182)  

¶ Any grade: 100% (85% 

haematological toxicity, 100% 

In GCT patients, 

our mBEP-

schedule would 

suggest an 

effective 

treatment 

modality 

without 

suffering 

meaningful 

pulmonary 

toxicity  

RoB assessment:   

Limitations   

¶ Small sample size  

¶ Retrospective 

nature  

¶ Limited follow -up  

¶ Lack of 

comparable 

control group  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor  

Not reported  
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nonhaematological, 1% 

pulmonary toxicity)  

¶ Grade 1 -2: 100% (58% 

haematological toxicity, 100% 

nonhaematological, 1% 

pulmonary toxicity)  

¶ Grade 3: 20% (20% 

haematological toxicity, 1% 

nonhaematological)  

Grade 4: 35% (35% haematological 

toxicity, 1% nonhaematological)  

Hentrich, 

2021  

PMID:   

32772232  

 

Retrospective cohort 

study    

Germany  

Patients treated between 

2000 -2013  

 

To analyze the 

outcome of 

patients with 

metastatic GCC 

treated 

between 2000 

and 2013 at 

two 

experienced 

institutions in 

Munich, 

Germany  

225 patients with 

metastatic GCC  

Median age   

35 (17 ð66) yrs  

Follow -up  

95  months (95% CI  

88ð104)  

 

CT (n=30 

intermediate 

prognosis, 

4×PEB 83%, 

3×PEB 13%, 

2×PEBñ >2×VIP 

83%)   

 

Oncological outcomes  

¶ 2-year PFS by IGCCCG: 

o Good: 91% (95% CI 87 ð96)  

o Intermediate: 83% (95% CI 

70ð98)  

o Poor: 37% (95% CI 20ð66)  

¶ 5-year OS by IGCCCG: 

o Good: 98% (95% CI 95 ð100)  

o Intermediate: 96% (95% CI 

90ð100)  

o Poor: 66% (95% CI 47ð93)  

¶ Relapse/progression by 

IGCCCG: 

o Overall: 13%  

compared to 

data from the 

original IGCCCG 

classification 

system, the 

outcome of 

patients with 

metastatic GCC 

has markedly 

improved. While 

the prognosis of 

intermediate -

risk patients is 

excellent, 

treatment in the 

poor -prognosis 

group remains 

to be improved  

RoB assessment:   

Limitations   

¶ Small sample size  

¶ Retrospective 

nature  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

None  
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o Good: 8% 

o Intermediate: 17%  

Poor: 55% 

Karim, 2019  

PMID:   

304780111  

Retrospective cohort 

study  

Canada 

Patients treated between 

2005 -2010  

 

To describe 

delivery of 

chemotherapy 

in routine 

practice 

including rates 

of dose 

reduction/delay 

and to quantify 

survival in 

routine practice  

475 patients with 

GCT 

Median age  

31 yrs  

Follow -up  

7.3 yrs  

 

orchiectomy and 

CT 

(intermediate/p

oor risk 4×PEB, 

good risk 

3×PEB) 

 
¶ 5-year OS (4×PEB vs 3×PEB): 

87% vs. 98%, P < 0.01  

¶ Hospital admission rates post -

surgery (proxy for toxicity): 

19% at 30 days, 12% at 60 days 

and 19% at 90 days  

¶ 6/475 died during CT  

¶ Factors in reduced dose 

delivery:  

o 4 cycles vs 1 -3 cycles: 59% 

vs. 38%, P = 0.003  

o Patient age: age 40+, 

relative risk (RR) = 1.20 (95% 

CI 0.90 -1.60), P = 0.224  

Higher comorbidity scores: 

[Charlson 1+, RR = 1.58 (95% CI, 

0.96 -2.60) P = 0.183  

A significant 

proportion of 

patients treated 

with 

chemotherapy 

for GCTs in 

routine practice 

have dose 

reductions/dela

ys. Despite this 

reduced dose 

intensity, 

survival of 

patients treated 

in the general 

population is 

excellent. 

However, we do 

not suggest 

th ese data 

support the 

indiscriminate 

reduction of 

dose intensity 

in men with 

GCTs 

RoB assessment:   

Limitations   

¶ Retrospective 

nature  

¶ No data on 

Serum tumour 

markers  

¶ Possible missing 

inpatient data  

¶ Intended number 

of cycles is 

unknown  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

supported by the 

Institute for Clinical 

Evaluative Sciences, 

which is funded by an 

annual grant from the 

Ontario Ministry of 

Health and Long -Term 

Care 
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Shiraishi, 

2018  

PMID:   

30016829  

 

Retrospective cohort 

study  

Japan 

Patients diagnosed 

between 2005 -2008  

To clarify the 

trend of 

chemotherapeu

tic treatment 

and the factors 

related to 

clinical 

outcomes in 

patients with 

metastatic 

testicular GCTs 

in Japan  

278 patients with 

metastatic TGCT 

(27.3% SGCT, 70.5% 

NSGCT) 

Follow -up  

31 (0 -71) months  

 

CT (93.5% 

BEP/EP) 
 

¶ 3-year OS: 

o Good risk (n=88): 91.4%  

o Intermediate risk (n=75): 

94.1% 

Poor risk (n=63): 74.3%  

the initial 

accurate risk 

stratification is 

an important 

prognostic 

factor to 

achieve better 

oncological 

outcomes for 

metastatic 

testicular cancer 

patients to 

undergo 

chemotherapy. 

Aiming for STM 

normalization 

with continuous 

sequential 

chemotherapy 

could improve 

OS in patients 

with NSGCT  

RoB assessment:   

Limitations  

¶ Retrospective 

design  

¶ IGCCC risk 

criteria were not 

applied to many 

cases because of 

an unsatisfactory 

uniform 

measurement of 

HCG 

¶ Changes in 

standard of care 

over study period  

¶ RR and STM data 

not documented 

in database  

Conflicts of interest:  

None  

Funding/support and 

role of the Sponsor  

not reported  

 

Vasconcellos

, 2019  

PMID:   

30779600  

Retrospective cohort 

study  

Brazil  

To characterize 

aGCT 

epidemiology 

and clinical 

pathology, 

evaluate 

validated and 

300 patients with 

advanced germ cell 

tumours (n=171 good 

risk, n=55 

intermediate risk, 

n=74 poor risk)  

CT 

(intermediate 

risk: 89.1% BEP, 

5.5% EP, 

5.5%VIP, 5.5% 

other)  

 
¶ 5-year OS: 

o Good risk: 95.3.4%  

o Intermediate risk: 83.6%  

 

RoB assessment:   

Limitations   

Conflicts of interest:   
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 Patients treated between 

2000 -2015  

 

new prognostic 

factors, and 

also report 

clinical 

outcomes of 

patients with 

aGCT who were 

treated at a 

public tertiary 

cancer center in 

Brazil  

Median age  

28 (16 -60) yrs  

Median follow -up  

46 months  

 

 

o Poor risk: 62.2%  

¶ 5-year PFS: 

o Good risk: 83%  

o Intermediate risk: 70.9%  

Poor risk: 35.1%  

Funding/support and 

role of the Sponsor   

 

Woldu , 2018  

PMID:  

31058267  

  

Retrospective cohort 

study  

USA 

Patients diagnosed 

between 2004 -2014  

 

To study 

factors 

associated with 

the 

performance of 

PC-RPLND and 

the association 

between 

performance of 

PC-RPLND and 

survival in 

NSGCT 

5062 patients with 

NSGCT (n= 779 good 

risk, n=232 

intermediate risk, 

n=677 poor risk)  

Median age  

28.0 (22.0 ð35.0) yrs  

Follow -up  

41.6 (21.4 ð68.6) 

months  

 

P

C

-

R

P

L

N

D 

(

n

=

1

2

3

0

) 

No PC-RPLND 

(n=3832)  

¶ On multivariate analysis was a 

predictor of receiving PC -

RPLND (OR 1.74, 95% CI 1.17 ð

2.59; p = 0.006)  

¶ Intermediate risk was 

associated with all -cause 

mortality compared too good 

risk (HR 2.92, 95% CI 1.55 ð

5.50)  

 

Unfavourable 

insurance status 

is 

independently 

associated with 

omission of PC -

RPLND. In 

addition, we 

found that 

patients who do 

not undergo 

PCRPLND are 

have a higher 

risk of mortality  

RoB assessment:   

Limitations  

¶ No information 

on response to 

chemotherapy, 

recurrence, or 

RPLND histology  

¶ performance of 

PC-RPLND is not 

coded, but 

inferred from 

performance of 

regional lymph 

node surgery 

following 

chemotherapy  

¶ facility location 

and type were 

not analyzed  

¶ No assessment of 

cancer -specific 

mortality  
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Conflicts of interest  

None  

Funding/support and 

role of the Sponsor  

National Institute of 

Health and the 

Dedman Family 

Scholarship in Clinical 

Care The sponsors 

played no direct role 

in the study  

 

Hentrich, 

2022  

PMID: 

34592009   

retrospective cohort 

study    

Germany, UK, Denmark, 

Italy, Spain  

 

To analyze the 

characteristics, 

treatments, and 

outcomes of 

HIV-GCC in the 

cART era 

91 patients with HIV 

and germ cell 

cancers   

Median age at 

diagnosis  

36 (22 -52) yrs  

Follow -up   

6.5 (0.3 - 20.9) yrs  

 

Treatment 

according to 

standard of care 

in in non -HIV 

patients  

 
¶ Partial response with negative 

tumor markersstable disease 

and progressive disease were 

observed in 39 (87 %), 3 (7 %), 

1 (2 %) and 2 (4 %) of 46 

patients.  

¶ Relapse rates: CSI 32 % (14/44) 

and disseminated disease 20 % 

(9/46), respectively.  

¶ Without early progression, 

median time to relapse was 10 

months (range 3 ð107 months).  

¶ median follow -up of 6.5 yrs 

(range 0.3 ð20.9 y): 5 - and 10 -

year PFS were 81 % (95 % CI 

0.730 ð0.899) and 73 % (95 % 

CI 0.622 ð0.854), respectively.  

¶ 5- and 10 -year OS were 91 % 

(95% CI, 0.850 -0.977) and 85% 

(95% CI, 0.760 -0.957)  

the 5 - and 10 -

year PFS and OS 

rates of men 

with HIV -GCC 

are similar to 

those reported 

for HIV -negative 

GCC. Patients 

with HIV -GCC 

should remain 

on cART and be 

managed 

identically to 

HIV-negative 

patients  

ROBINS-I assessment:  

moderate  

Limitations   

¶ Retrospective

, uncontrolled 

design  

¶ Small sample 

size  

Conflicts of interest:  

Described in detail in 

study  

Funding/support and 

role of the Sponsor   

None  
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5- and 10 -year DFS were 95 % (95 % 

CI 0.903 ð0.999) and 95% (95% CI, 

0.903 -0.999)  

Aksoy, 2024  

PMID:  3822

8573  

Cohort study  

Germany  

Patients treated between 

2006 -2021  

 

The aim of this 

work was to 

investigate the 

trends in 

testicular 

prostheses 

implantation 

and usage in 

Germany from 

2006 to 2021  

12,753 patients  

71 % younger than 

40; 3,8 % younger 

than 14  

Implantation of 

TP 
 

¶ explantations increased 

from 60 in 2006 to 115 

in 2020 (+3.6 

cases/year; p < 0.001)  

the share of explantation due to 

infection stable with 15% in 2006 

and 21.7% in 2020 (p = 0.263)  

The 

implantation 

rates of 

testicular 

prostheses are 

steadily 

increasing, 

while 

explantation 

rates are low. 

Two out of 

three patients 

receive TP 

implantation 

after radical 

orchiectomy 

due to testicular 

cancer. Besides 

that, 

transgender 

surgeries were 

the ma in driver 

for increasing 

numbers in 

recent years  

RoB assessment:   

Limitations   

¶ Database 

lacks clinical 

information 

such as 

tumour 

stage, patient 

characteristic

s, or 

antibiotic 

treatment  

¶ only inpatient 

treatment is 

recorded in 

the analysed 

databases  

¶ the quality of 

population -

based data is 

always 

inferior to 

case files and 

study records  

Conflicts of interest:   

Described in detail in 

study  
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Funding/support and 

role of the Sponsor:  

The authors received 

no funding for this 

project  

Clifford, 

2018  

PMID: 

29288790  

Cross -sectional study  

USA 

Survey data from 

between 2012 -2014  

 

to determine 

patient 

satisfaction 

with saline -

filled testicular 

prostheses 

placed after 

orchiectomy for 

testicular 

cancer in men 

in the United 

States, and if 

satisfaction 

rates differ 

from those of 

men in other 

countries  

40 patients with 

TGCT treated with 

orchiectomy  

Median age   

31 (17 -59) yrs  

Follow -up  

80.5% > 12 months  

 

Implantation of 

TP 
 

Reported Problems  

¶ 10% (4 patients) 

reported problems with 

TP. Reasons given:  

o torn anchoring 

suture  

o malposition  

o too firm  

¶ 44% reported the 

texture as too firm  

Perception of importance  

¶ 70% reported appearing 

to have two testicles is 

important though not 

associated with overall 

patient satisfaction (P = 

.27)  

¶ 87.5% would have 

surgery again  

Satisfaction and comfort  

¶ Overall satisfaction:  

7% poor, 10% average, 

43% good, 40% excellent  

¶ Comfort level:  8% 

uncomfortable, 6% 

Our study 

demonstrates 

high overall 

satisfaction with 

salinefilled 

testicular 

implants after 

orchiectomy for 

testicular cancer 

in patients in 

the United 

States. 

Prosthesis 

firmness and 

position were 

the most cited 

reasons for 

dissatisfaction  

RoB assessment:   

Limitations   

¶ No data are 

available on 

patients who 

declined a TP  

¶ Surveys carry 

risk of 

respondent 

bias  

¶ Lack of 

validated 

instruments  

¶ Small sample 

size  

Conflicts of interest:  

None   

 

Funding/support and 

role of the Sponsor:  

Not reported  
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comfortable, 32% very 

comfortable  

¶ Variables associated 

with overall prosthesis 

satisfaction:  

o Synchronous 

placement (P=0  

.035)  

o Appropriate size 

(P=0 .012)  

o Appropriate position 

(P= <0 .0001)  

o Comfort (P= <0  

.0001)  

Age and time since surgery not 

associated with satisfaction  

Musi, 2020  

PMID: 32352

182  

Retrospective cohort 

study    

Italy  

Patients treated between 

1999 -2020  

 

To assess the 

incidence of 

prosthesis -

related 

complications 

in patients who 

received a TP at 

the time of 

radical 

orchiectomy 

and whether 

patients 

undergoing 

further 

treatments, 

such as CT, RT 

or both, 

experienced 

more 

prosthesis -

393 TGCT patients 

who received a TP  

Median age   

33 (14 -65) yrs  

Follow -up  

57.7 months   

 

Orchiectomy 

only  

¶ CT 

(n=138)  

¶ RT 

(n=129)  

CT+RT (n=10)  

CT Group  

¶ 4.34% encountered 

problems  

o n=1 extrusion  

o n=1 removal due to 

infection  

o n=3 discomfort with 

position  

o n=1 slight pain with 

prosthesis site  

RT Group  

¶ 6.2% encountered 

problems  

o n=2 removal of 

prosthesis  

The insertion of 

a TP at the time 

of radical 

orchiectomy is 

not burdened 

by higher rate 

of 

complications 

even in patients 

subsequently 

undergoing 

further 

treatments for 

TC, such as RT 

or CT.  

No patient 

delayed ChT or 

RT due to 

prosthesis -

related 

ROBINS-I assessment:  

Serious risk of bias   

Limitations   

¶ retrospective 

nature  

¶ lack of 

precise 

information 

about 

radiotherape

utic and 

chemotherap

eutic 

regimens  
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related 

complications  

o n=3 positioned too 

high  

o n=3 reported pain  

CT + RT Group  

¶ co complications 

reported  

Orchiectomy only  

¶ 6.03% reported 

problems  

o n=4 positioned too 

high  

o n=1 reported pain  

o n=1 surgical 

reposition  

o n=1 spontaneous 

extrusion  

Overall, no difference between 

orchiectomy only vs. patients who 

had CT (p = .75) or RT (p = .83)  

complications.  

A TP should be 

offered to all 

men 

undergoing 

radical 

orchiectomy 

irrespective of 

the possibility 

of further 

treatments  

¶ small sample 

size  

Conflicts of interest:   

None  

Funding/support and 

role of the Sponsor:  

This work was 

partially supported by 

the Italian Ministry of 

Health with Ricerca 

Corrente and 5×1000 

funds.  

 

Nichols, 

2019  

PMID:  3038

1246  

Cross -sectional study  

USA 

 

To determine 

characteristics 

that are 

predictive of a 

patient 

choosing to 

receive a TP, 

predictors of TP 

satisfaction, 

and predictors 

of overall 

genital 

satisfaction 

post -

orchiectomy 

237 patients with 

TGCT 

Age at diagnosis   

32.5 (14 -63) yrs  

Time since diagnosis  

5.2 (0 -43) yrs  

 

I

m

p

l

a

n

t

a

t

i

o

n 

o

f 

No TP 
¶ Receiving a TP was a 

predictor of overall 

genital satisfaction (OR 

= 3.29; 95% CI 1.49 -

7.27)  

¶ TP recipients were more 

likely to report scrotal 

pain (49.1% vs 30.5%; P 

= .01)  

¶ TP recipients reported 

greater satisfaction with 

genital appearance 

Our study 

suggests high 

levels of overall 

genital and TP 

satisfaction in 

testicular cancer 

survivors who 

elect to receive 

a TP post -

orchiectomy. 

Our results also 

indicate that 

patients who 

pursue an 

orchiectomy at 

RoB assessment:   

JBI include  

Limitations  

¶ Surveys carry 

risk of 

respondent 

bias  

¶ no records on 

patients who 

reviewed the 

questionnaire 
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within the 

United States 

and abroad  

T

P 

(79.7% vs 60.2%; P = 

0.02)  

¶ 86.4% of TP recipients 

reported a normal 

looking scrotum 

contributed to their 

decision  

TP recipients were more likely than 

others to say that having one (or 

no) testicle would affect their sex 

life (61.0 % vs. 19.3 %; P < .01) and 

to believe it would be noticeable 

when unclothed (76.3 % vs. 42.6 %; 

P < .01)  

an academic 

institution are 

more likely to 

receive a TP.  

and declined 

to participate  

¶ not able to 

verify that all 

social media 

respondents 

were 

testicular 

cancer 

survivors  

¶ possible 

recall bias 

and selection 

bias  

¶ Survey not 

validated  

Conflicts of interest:  

None   

 

Funding/support and 

role of the Sponsor:  

None  

Ramos, 2022  

PMID:  3547

7530  

 

Cross -sectional study    

Portugal  

Patients treated between 

2013 -2018  

 

To evaluate 

satisfaction in 

patients 

submitted to TP 

placement 

following 

radical 

orchiectomy. 

With this data 

we intended to 

provide better 

counselling to 

44 patients with 

TGCT 

Mean age at 

diagnosis  

30.5 (18 -46) yrs   

Mean time with 

prosthesis  

43 (14 -70) months  

 

I

m

p

l

a

n

t

a

t

i

o

n 

o

 
¶ n=1 patient (2.2%) 

underwent TP 

explanation due to 

infection and implant 

extrusion  

¶ n=2 patients (4.5%) had 

scrotal haematoma  

¶ n=7 patients reported 

TP position as too high  

Inclusion of TP 

counselling in 

international 

guidelinesõ 

recommendatio

ns should also 

be considered, 

so all patients 

are offered a 

standardized 

counselling. 

Although 

RoB assessment:   

JBI include  

Limitations   

¶ Surveys carry 

risk of 

respondent 

bias  

¶ Small sample 

size  
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our testicular 

cancer patients  

 f 

T

P 

¶ Overall satisfaction 

good or excellent in 

97.7% of patient  

¶ 88.6% would choose TP 

again; 11.4% would 

decline  

 

testicular 

prosthesis 

insertion is a 

cosmetic 

procedure, it is 

an important 

aspect of the 

long -term 

health and well -

being of men 

with testicular 

cancer.  

¶ Retrospective 

nature  

¶ No 

comparison 

group  

¶ Survey not 

validated  

¶ Survey by 

phone may 

have impact 

on 

respondentsõ 

answers  

 

Conflicts of interest:  

None  

 

Funding/support and 

role of the Sponsor:  

Not reported  
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Gariscsak 2022  

 

P

M

I

D

: 

3

5

6

3

8

0

8

5 

 

¶ retrospective 

design  

 

¶ single -center  

To examine 

relapse rate, 

time to 

relapse, 

extent of 

disease, and 

burden of 

treatment at 

relapse 

across 

decreasing 

surveillance 

intensity 

over time.  

¶ n=1.580 patients  

 

¶ germ cell tumors 

(GCT) of the 

testicle  

 

¶ clinical stage I (CSI)  

 

¶ NSGCT (n=641)  

¶ Seminoma (n=939)  

 

¶ patients who were 

under non ðrisk -

adapted 

surveillance  

   from 1981 to    

   2020  

The patients were grouped 

into surveillance iteration 

schedule cohorts as follows:  

 

NSGCT (n=641)  

¶ 1. schedule: 1981 ð1986  

n=52 patients, 8.11%  

¶ 2. schedule: 1986 ð1990  

n=62 patients, 9.67%  

¶ 3. schedule: 1990 ð2010  

n=334 patients, 52.1%  

¶ 4. schedule: 2010 ðpresent  

n=193 patients, 30.1%  

o median follow -up  

5.30 yrs (IQR: 3.75 -9.50 yrs)  

 

Seminoma (n=939)  

¶ 1. schedule: 1982 ð2004  

n=416 patients, 44.2%  

¶ 2. schedule: 2004 ð2010  

n=241patients, 25.6%  

¶ 3. schedule: 2011 ð2017  

n=248 patients, 26.3%  

¶ 4. schedule: 2017 ðpresent  

n=37 patients, 3.93%  

o median follow -up  

8.37 yrs (IQR: 4.49 ð10.19 

yrs)  

 

 

 

 

 

 

NSGCT - Summary of active surveillance 

schedules  

o modeled cumulative radiation dose 

decreased from 156.7 to 52.7 mSv 

from the initial to the most recent 

schedule  

¶ 1. scheduale  

¶ Chest x -ray: 27  

¶ CT chest: 0  

¶ CT abdomen: 11  

¶ CT pelvis: 11  

¶ Follow -up (yrs): 5  

¶ 2. scheduale  

¶ Chest x -ray: 21  

¶ CT chest: 0  

¶ CT abdomen: 11  

¶ CT pelvis: 11  

¶ Follow -up (yrs): 5  

¶ 3. scheduale  

¶ Chest x -ray: 18  

¶ CT chest: 0  

¶ CT abdomen: 6  

¶ CT pelvis: 6  

¶ Follow -up (yrs): 5  

¶ 4. scheduale  

¶ Chest x -ray: 0  

¶ CT chest: 5  

¶ CT abdomen: 5
a 

¶ CT pelvis: 5
a 

¶ Follow -up (yrs): 5  

In our four -decade 

single -center CSI 

GCT active 

surveillance 

experience, reduced 

surveillance 

schedule intensity 

did not significantly 

change the 

incidence, severity, 

burden of treatment, 

or outcomes at 

relapse.  

RoB assessment:  

QUIPS: moderate  

 

Limitations  

¶ the retrospective 

design does not 

provide direct 

comparisons of high - 

versus low -intensity 

surveillance  

¶ there were a limited 

number of events in 

the most recent 

seminoma schedule 

iteration, which limits 

our ability to compare 

with the most recent 

cohort  

¶ as the study covers a 

period of four 

decades, there may be 

unmeasured 

differences in imaging 

technology, laboratory 

assays, or patient 

selection over time, 

which introduce a 

cohort effect  

¶ the data are unable to 

address potential 

decreased schedule 

compliance or 

decreased ability to 

detect survivorship 

issues due to less 

intense follow -up  

 

Conflicts of interest  

none  

 

Funding/Support and 

role of the sponsor  
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¶ a

CT scans are low 

dose (55% dose 

reduction), 

noncontrast  

 

NSGCT - characteristics at relapse  

- Subscript numbers 1, 2, and 3 indicate 

statistically  

  significant difference between marked 

schedules  

  (Bonferroni corrected)  

- The asterisk symbol (*) denotes significance  

 

¶ Number relapsed, n (%)  

¶ 1.scheduale: 24 

(46.2) 1,2  

¶ 2.scheduale: 20 

(32.3)  

¶ 3.scheduale: 80 

(24.0) 1 

¶ 4.scheduale: 41 

(21.2)  2 

¶ p=0.002*  

¶ Total relapse: 

165 (25.7); 

median time to 

relapse: 6.30 mo 

(1.90ð331.9 mo)  

¶  

¶ Time from orchiectomy to relapse 

(mo), median (range)  

This project and the 

multidisciplinary testis 

program at the 

Princess Margaret 

Cancer Centre are 

supported by the 

DellõElce family fund. 
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¶ 1.scheduale: 

6.54 (2.67 -

21.13)  

¶ 2.scheduale: 

6.89 (3.10 -

331.90)  1 

¶ 3.scheduale: 

7.37 (1.90 -

76.63) 2 

¶ 4.scheduale: 

4.47 (2.10 -

64.50)  1,2  

¶ p=0.025*  

¶  

¶ Relapse free survival  (mo since 

Orchiectomy)  

¶ Surveillance time 

period 

(p=0.0040)  

o 1.scheduale:  

   0 mo.   n=52  

   12 mo: n=32  

¶    24 mo: n=28  

¶    36 mo: n=24  

¶    48 mo: n=23  

¶    60 mo: n=21  

o 2.scheduale:  

   0 mo:   n=62  

   12 mo: n=47  

¶    24 mo: n=40  

¶    36 mo: n=39  

¶    48 mo: n=37  
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¶    60 mo: n=36  

o 3.scheduale:  

   0 mo:   n=333  

   12 mo: n=261  

¶    24 mo: n=228  

¶    36 mo: n=209  

¶    48 mo: n=191  

¶    60 mo: n=164  

o 4.scheduale:  

   0 mo:   n=193  

   12 mo: n=149  

¶    24 mo: n=135  

¶    36 mo: n=107  

¶    48 mo: n=78  

¶    60 mo: n=58  

¶  

¶ Analysis of 

Maximum 

Likelihood 

Estimates  

¶ Level (Ref=2010 -

2020)  

o 1.scheduale: p=0.0013,  

¶    HR=2.288 

(95% CI: 1.380 -

3.791)  

o 2.scheduale: p=0.2951,  

   HR=1.339 (95% CI: 0.775 -2.311)  

o 3.scheduale: p=0.7663,  

   HR=1.059 (95% CI: 0.726 -1.545)  

  

¶ Modality identifying relapse, n (%)  

o Imaging  
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¶    1.scheduale: 6 

(26.1) 1 

¶       2.scheduale: 6 

(30.0)  

¶    3.scheduale: 

44 (55.0)  

¶    4.scheduale: 

23 (56.1)  1 

¶        p=*  

o Tumor markers  

¶    1.scheduale: 

14 (60.9) 1,2  

¶ 2.scheduale: 12 

(60.0)  3 

¶ 3.scheduale: 22 

(27.5)   

¶ 4.scheduale: 11 

(26.8)  2 

      p=*  

o Imaging + tumor markers  

¶    1.scheduale: 2 

(8.7)  

¶    2.scheduale: 0  

¶    3.scheduale: 

12 (15.0)  

¶    4.scheduale: 7 

(17.1)  

o History/physical examination  

¶    1.scheduale: 1 

(4.3)  
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¶ 2.scheduale: 2 

(10.0)  

¶ 3.scheduale: 2 

(2.5)  

¶ 4.scheduale: 0  

 

¶ Positive modality at relapse, n (%)  

o Tumor markers  

¶    1.scheduale: 

17 (70.8)  

¶    2.scheduale: 

15 (75.0)  

¶    3.scheduale: 

44 (55.0)  

¶    4.scheduale: 

27 (65.9)  

o CT A/P  

¶    1.scheduale: 

17 (70.8)  

¶    2.scheduale: 

15 (75.0)  

¶    3.scheduale: 

65 (81.3)  

¶    4.scheduale: 

31 (75.6)  

o CXR 

¶    1.scheduale: 3 

(12.5)  

¶    2.scheduale: 1 

(5.0)  
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¶    3.scheduale: 

10 (12.5)  

¶    4.scheduale: 0  

o CT T 

¶    1.scheduale: 1 

(4.17)  

¶    2.scheduale: 3 

(15.0)  

¶    3.scheduale: 

14 (17.5)  

¶    4.scheduale: 

14 (34.2)  

o History/physical examination  

¶    1.scheduale: 6 

(25.0)  

¶    2.scheduale: 7 

(35.0)  

¶    3.scheduale: 9 

(11.3)  

¶    4.scheduale: 2 

(4.8)  

¶  

¶ Second relapse, n (%)  

¶ 1.scheduale: 5 

(20.8)  

¶ 2.scheduale: 4 

(20.0)  

¶ 3.scheduale: 15 

(18.8)  

¶ 4.scheduale: 7 

(17.1)  
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¶ p=0.971  

 

Seminoma - Summary of active surveillance 

schedules  

o modeled cumulative radiation dose 

decreased from 281.3 to 58.1 mSv 

from the initial to the most recent 

schedule  

o after 2010, tumor markers were no 

longer measured routinely  

¶ 1. scheduale  

¶ Chest x -ray: 13  

¶ CT chest: 0  

¶ CT abdomen: 20  

¶ CT pelvis: 20  

¶ Follow -up (yrs): 

10  

¶ 2. scheduale  

¶ Chest x -ray: 11  

¶ CT chest: 0  

¶ CT abdomen: 20  

¶ CT pelvis: 20  

¶ Follow -up (yrs): 

10  

¶ 3. scheduale  

¶ Chest x -ray: 4  

¶ CT chest: 0  

¶ CT abdomen: 10  

¶ CT pelvis: 6  

¶ Follow -up (yrs): 9  

¶ 4. scheduale  

¶ Chest x -ray: 1  
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¶ CT chest: 0  

¶ CT abdomen: 10
a 

¶ CT pelvis: 6
a 

¶ Follow -up (yrs): 9  

¶ a

CT scans are low 

dose (55% dose 

reduction), 

noncontrast  

 

Seminoma - characteristics at relapse  

- Subscript numbers 1 and 2 indicate 

statistically   

  significant difference between marked 

schedules  

  (Bonferonni corrected).  

- The asterisk symbol (*) denotes significance  

 

¶ Number relapsed, n (%)  

¶ 1.scheduale: 81 

(19.5)  

¶ 2.scheduale: 39 

(16.2)  

¶ 3.scheduale: 35 

(14.1)  

¶ 4.scheduale: 4 

(10.8)   

¶ p=0.221  

¶ Total relapse: 

159 (16.9); 

median time to 

relapse: 13.25 

mo (2.30 ð

133.28 mo)  
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¶  

¶ Time from orchiectomy to relapse 

(mo), median (range)  

¶ 1.scheduale: 

15.52 (2.66 -

133.28)  

¶ 2.scheduale: 

13.02 (3.29 -

113.46)  

¶ 3.scheduale: 

14.40 (2.30 -

60.13)  

¶ 4.scheduale: 

9.46 (5.98 -

12.76)  

¶ p=0.639  

¶  

¶ Relapse free survival  (mo since 

Orchiectomy)  

¶ Surveillance time 

period 

(p=0.7121)  

o 1.scheduale:  

   0 mo.   n=416  

   12 mo: n=376  

¶    24 mo: n=343  

¶    36 mo: n=326  

¶    48 mo: n=315  

¶    60 mo: n=301  

o 2.scheduale:  

   0 mo:   n=241  

   12 mo: n=216  
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¶    24 mo: n=191  

¶    36 mo: n=179  

¶    48 mo: n=169  

¶    60 mo: n=161  

o 3.scheduale:  

   0 mo:   n=248  

   12 mo: n=221  

¶    24 mo: n=198  

¶    36 mo: n=171  

¶    48 mo: n=137  

¶    60 mo: n=104  

o 4.scheduale:  

   0 mo:   n=37  

   12 mo: n=33  

¶    24 mo: n=23  

¶    36 mo: n=0  

 

¶ Analysis of 

Maximum 

Likelihood 

Estimates  

¶ Level (Ref=2017 -

Present)  

o 1.scheduale: p=0.5886,  

¶    HR=1.321 

(95% CI: 0.482 -

3.618)  

o 2.scheduale: p=0.7759,  

   HR=1.162 (95% CI: 0.414 -3.260)  

o 3.scheduale: p=0.9044,  

   HR=1.066 (95% CI: 0.378 -3.003)  

 

¶ Modality identifying relapse, n (%)  
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o Imaging  

¶    1.scheduale: 

77 (95.1) 1 

¶       2.scheduale: 

31 (79.5)  1 

¶    3.scheduale: 

29 (82.9)  

¶    4.scheduale: 4 

(100)   

¶       p=*  

o Tumor markers  

¶ 1.scheduale: 1 

(1.2)  

¶ 2.scheduale: 0  

¶ 3.scheduale: 0  

¶ 4.scheduale: 0  

o Imaging + tumor markers  

¶    1.scheduale: 1 

(1.2)  1,2  

¶    2.scheduale: 6 

(15.4)  1 

¶    3.scheduale: 6 

(17.1)  2 

¶    4.scheduale: 0  

¶    p=*  

o History/physical examination  

¶ 1.scheduale: 2 

(2.5)  

¶ 2.scheduale: 2 

(5.1)  

¶ 3.scheduale: 0  
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¶ 4.scheduale: 0  

 

¶ Positive modality at relapse, n (%)  

o Tumor markers  

¶    1.scheduale: 

24 (29.6)  1 

¶    2.scheduale: 

12 (30.8)  2 

¶    3.scheduale: 

25 (71.4)  1,2  

¶    4.scheduale: 1 

(25.0)  

o CT A/P  

¶    1.scheduale: 

64 (79.0)  1,2  

¶    2.scheduale: 

38 (97.4)  1 

¶    3.scheduale: 

35 (100)  2 

¶    4.scheduale: 4 

(100)  

o CXR 

¶    1.scheduale: 1 

(1.2)  

¶    2.scheduale: 1 

(2.6)  

¶    3.scheduale: 0  

¶    4.scheduale: 0  

o CT T 

¶    1.scheduale: 3 

(3.7)  
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¶    2.scheduale: 3 

(7.7)  

¶    3.scheduale: 4 

(11.4)  

¶    4.scheduale: 0  

o History/physical examination  

¶    1.scheduale: 6 

(7.4)  

¶    2.scheduale: 3 

(7.7)  

¶    3.scheduale: 0  

¶    4.scheduale: 0  

 

¶ Second relapse, n (%)  

¶ 1.scheduale: 9 

(11.1)  

¶ 2.scheduale: 5 

(12.8)  

¶ 3.scheduale: 4 

(11.4)  

¶ 4.scheduale: 0  

¶ p=0.967  

 

Lindahl 2025  

 

PMID: 

39886914  

¶ retrospective 

study  

 

¶ nationwide 

study 

(Denmark)  

T

h

i

s 

s

t

u

d

y 

a

i

¶ n=924 patients  

  (Ó 15 yrs) 

 

¶ clinical stage I (CSI)  

 

¶ Seminoma  

  Diagnosis:     

  between 01/2013    

  & 12/2018  

 

¶ low risk  

   n = 480  

5-years surveillance 

program  

¶ 16 planned visits with a 

physical examination, each 

preceded by STM 

measurements  

¶ scheduled CT or MRI imaging 

was performed six times 

(months 6, 12, 18, 24, 36, 

and 60)  

a

Complete cases with information on all 

histopathologic variables were available for 

873 patients. The remaining 51 patients, 

including 4 who experienced relapse, were not 

classified into the two risk groups.  

 

Relapses
a 

¶ Number of relapses detected during the 

surveillance program
b

 

¶ most relapses in 

CSI seminoma 

patients on 

active 

surveillance are 

detected on 

routine imaging 

with or without 

elevated STMs  

RoB assessment:  

QUIPS: low 

 

Limitations  

¶ retrospective study 

design with no clear 

definition of relapse 

detection  

¶ due to limited follow -

up time for patients 

diagnosed with CSI 
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¶ non -low risk  

   n = 393  

 

¶ age at diagnosis, 

yrs:  

Median: 40  

(IQR 33ð49)  

 

¶ Follow -up, yrs  

   Median: 6  

   (IQR 5ð8 yrs)  

 

¶ reproductive hormones were 

evaluated at 6, 24, and 60 

months to identify patients 

with testosterone deficiency  

 

total: 146 (16%)  

low risk: 40 (8%)  

non -low risk: 102 (26%)  

 

b

two relapses were detected after the 

surveillance program ended  (both 

approximately 7 yrs after the initial 

diagnosis): one in each risk group. They were 

not included in further analyses.  

 

¶ Time to relapse, months  

total: Median 12 (IQR: 7 -20)  

low risk: Median 14 (IQR 7 -21)  

non -low risk: Median 10 (IQR 7 -17)  

 

¶ Time to relapse, year 0 -2 

total: 132 (90 %)  

low risk: 35 (88%)  

non -low risk: 94 (92%)  

 

¶ Time to relapse, year 2 -5 

total: 14 (10 %)  

low risk: 5 (12%)  

non -low risk: 8 (8%)  

 

Detection methods
a

 

¶ Radiology  

   total: 104 (71 %)  

¶  

¶ routine physical 

examinations 

can be safely 

omitted as no 

relapses were 

detected by 

abnormal 

findings during 

these exams  

 

¶ for patients at 

low risk of 

relapse, the 

number of 

routine follow -

up visits could 

be considerably 

reduced without 

compromising 

patient safety  

 

 

seminoma toward the 

end of the study 

period, some relapses 

may have occurred 

post -data collection  

 

Conflicts of interest  

None  

 

Funding/Support and 

role of the sponsor  

no information 

available  
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h
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d
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n 
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e
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p
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a

t

i

o

n

-

b
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s

e
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c

o

h

o

r
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o

low risk: 28 (70%)  

non -low risk: 73 (71%)  

¶ Radiology and elevated STMs  

total: 26 (18 %)  

low risk: 9 (23%)  

non -low risk: 16 (16%)  

¶ Elevated STMs 

total: 11 (8 %)  

low risk: 3 (7%)  

non -low risk: 8 (8%)  

¶ Physical examination alone  

total: 0  

low risk: 0  

non -low risk: 0  

¶ Self-referral due to symptoms  

total: 5 (3 %)  

   low risk: 0  

   non -low risk: 5 (5%)  

 

Method of verification of relapses
a

 

¶ Histopathological verification  

total: 115 (79 %)  

low risk: 34 (85%)  

non -low risk: 79 (77%)  

¶ Imaging alone  

total: 24 (16 %)  

low risk: 5 (13%)  
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non -low risk: 18 (18%)  

¶ Imaging and elevation of STMs  

total: 7 (5 %)  

low risk: 1 (2%)  

non -low risk: 5 (5%)  

 

Cumulative risk of relapse  

¶ total  

   5-yrs: 16 %  

¶ low risk  

   2 yrs: 7%  

   5 yrs: 8%  

   overall: 9 %  

¶ non -low risk  

   2 yrs: 23%  

   5 yrs: 26%  

   overall: 28 %  
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Joffe 2022  

 

PMID: 

35298280  

 

(ISRCTN65987

321)  

¶ open -label,  

  randomized,   

  Phase III,  

  noninferiority  

  trial (2 × 2  

  factorial  

  design)  

 

¶ multicenter  

(35 UK centers)  

 

¶ Time frame:  

   05/2008 -    

   07/2014  

 

 

T

R

I

S

S

T 

s

o

u

g

h

t 

t

o 

e

v

a

l

u

a

t

e 

w

h

e

t

h

e

r 

s

c

a

n 

f

r

e

q

u

e

n

c

¶ n=669 patients  

 

¶ Stage I  

 

¶ Testicular 

Seminoma  

 

¶ Surveillance  

¶ patients with 

orchiectomy 

and no 

planned 

adjuvant 

therapy  

¶ mean tumor size  

2.9 cm  

 

¶ pT1  

   n=581 (87%)  

 

¶ low risk  

n=358 (54%)  

 

¶ age, yrs  

o Mean (SD): 39  

   (10.0)  

o Range 18 -76  

 

¶ Follow -up visits in 

all arms:  

o 3-monthly for 2  

   yrs  

o 4-monthly in  

   year 3  

o then 6 -monthly  

   to 6 yrs (72 mo)  

 

o Chest x -ray,  

o markers (AFP,  

   HCG, LDH) 

¶ CT 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- 

¶ Seven 

abdominal 

CTs 

o 6, 12, 18,  

   24, 36,  

   48, 60  

   mo  

o n=169
a

 

o n=145  

   (86%)
b

 

o n=133  

   (79%)
c

 

 

Seven 

abdominal 

MRI 

o 6, 12, 18,  

¶ MRI 

-------------------

- 

¶ Three 

abdominal 

CTs 

o 6, 18, 36    

   mo  

o n=166
a

 

o 148  

   (89%)
b

 

o 145  

   (87%)
c

 

 

¶ Three 

abdominal 

MRI 

o 6, 18, 36  

   mo  

o n=167
a

 

o n=143  

   (86%)
b

 

o n=133  

   (80%)
c 

 

a

 total 

patients  

b

 have > 5 

yrs  

  of follow -

up  

  for ITT  

  analysis  

Relapse  

o n=82 patients (12%)  

 

CT vs. MRI  

Method of Detection  at Relapse  

o CT: n=41 patients with  relapse (100%)  

o MRT: n=41 patients with relapse (100%)  

¶ First sign of relapse
a

 

o Symptoms  

   CT: n= 3 (7%) 

   MRI: n=2 (5%) 

o Tumor markers   

   CT: n= 2 (5%) 

   MRI: n=6 (15%)  

o Scheduled abdominal scan  

   CT: n= 31 (76%)  

   MRI: n=30 (73%)  

   most relapses tended to be identified   

   earlier with MRI  

o Unscheduled abdominal CT scan  

   CT: n= 5 (12%) 

   MRI: n=2 (5%)    

o Scheduled abdominal scan and scheduled  

   chest x -ray
b

 

   CT: n= 0 

   MRI: n=1 (2%)  

a

 P value for CT vs MRI = .342  

b

 Both scheduled abdominal MRI and CXR, 

performed  

 on the same day, were equivocal  

 

CT vs. MRI  

Six-Year Incidence of Advanced Relapse 

According to Factorial Comparison Group  

¶ Primary outcome: stage Ó IIC (RMH) 

Total: n=10 patients (1.5%) had stage Ó IIC 

relapse (for more information, see study)  

o ITT analysis  

   CT: 2.6% (8 events)  

   MRI: 0.6% (2 events)  

   Difference,
a

: -1.9% (90% CI: -3.5 to -0.3)  

o PP analysis  

¶ Surveillance is a safe 

management 

approach ñadvanced 

relapse is rare, 

salvage treatment 

successful, and long -

term outcomes 

excellent, regardless 

of imaging 

frequency or 

modality  

 

¶ MRI can be 

recommended to 

reduce irradiation; 

and no adverse 

impact on long -term 

outcomes was seen 

with a reduced 

schedule  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RoB assessment:  

RoB 1 (Cochrane 

Tool): moderate  

 

Limitations  

¶ the cohort had a 

relatively low risk; 

only 7% had both 

Warde risk factors  

¶ Continuous 

technological 

advancement: Both CT 

and MRI have 

undergone significant 

recent developments  

¶ Compliance 

(adherence to 

schedules) and loss to 

follow -up : 13% did not 

start their allocated 

schedule or 

discontinued early  

 

Conflicts of interest  

described in detail in 

the study; for further 

information, see the 

study  

 

Funding/Support and 

role of the sponsor  

Supported funded by 

Cancer Research UK 

(C17084/A8690) and 

the Medical Research 

Council Clinical Trials 

Unit at UCL 

(MC_UU_12023/28).  
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r

o clinical  

   assessment  

 

¶ Median follow -up 

(including 

postrelapse):  

   72 mo  

 

¶ n=589 (88%) were  

monitored for up 

to 5 yrs or until 

relapse  

¶ remainder 

withdrew, were 

lost to follow -up, 

or died from 

another cause 

before 5 yrs  

 

  

   24, 36,  

   48, 60  

   mo  

o n=167
a

 

o n=148  

   (89%)
b

 

o n=132  

  (79%)
c

 

 

a

 total 

patients  

b

 have > 5 

yrs  

 of follow -up    

 for ITT   

 analysis  

c

 have > 5 

yrs  

 of follow -up 

in  

 both PP  

 analyses  

 

 

c

 have > 5 

yrs  

 of follow -up 

in  

 both PP  

 analyses  

 

   CT: 2.6% (8 events)  

   MRI: 0.6% (2 events)  

   Difference,
a

: -1.9% (90% CI: -3.6 to -0.3)  

o taking the relapsed group as the  

   denominator, this was a decrease of 14.6%  

   (ð26.2 to ð2.6), from 19.5% with CT to  

   4.9% with MRI, in the proportion with Ó IIC  

   disease  

a

 Incidence with MRI ð incidence with CT (ie, 

negative  

  values reflect a decrease with MRI)  

 

¶ Key secondary outcome: size Ó 3 cm 

   Incidence of tumor size Ó 3 cm on relapse: 

3.6% (24  

   events)  (for more information, see study)  

o ITT analysis  

   CT: 4.1% (13 events)  

   MRI: 3.4% (11 events)  

   Difference,
a

: -0.8% (90% CI: -3.3 to 1.7)  

o PP analysis  

   CT: 4.2 % (13 events)  

   MRI: 3.4 % (11 events)  

   Difference,
a

: -0.7% (90% CI: -3.3 to 1.8)  

o Total patients  

   CT: 355  

   MRI: 334  

a

 Incidence with MRI ð incidence with CT (ie, 

negative  

  values reflect a decrease with MRI)  

 

Seven vs. Three Scans  

Method of Detection  at Relapse  

o Seven Scans: n=36  relapses (100%)  

o Three Scans: n=46 relapses (100%)  

¶ First sign of relapse
a

 

o Symptoms  

   Seven Scans: n= 2 (6%) 

   Three Scans: n=3 (7%)  

o Tumor markers  

   Seven Scans: n=3 (8%)  

   Three Scans: n=5 (11%)  
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, 

o Scheduled abdominal scan  

   Seven Scans: n=30 (83%)  

   Three Scans: n=31 (67%)  

o Unscheduled abdominal CT scan  

   Seven Scans: n=1 (3%)  

   Three Scans: n=6 (13%)  

o Scheduled abdominal scan and scheduled  

   chest x -ray
b

 

   Seven Scans: n=0  

   Three Scans: n=1 (2%)  

o detection by markers or unscheduled  

   imaging was more common with three  

   scans Ÿ timing also tended to be slightly  

   later, reflecting schedule, although relapse  

   beyond 3 years was rare  

a  

P value for seven versus three scans = .389  

b

 Both scheduled abdominal MRI and CXR, 

performed  

 on the same day, were equivocal.  

 

Seven vs. Three Scans  

Six-Year Incidence of Advanced Relapse 

According to Factorial Comparison Group  

¶ Primary outcome: stage Ó IIC (RMH) 

o ITT analysis  

   Seven Scans: 0.3% (1 events)  

   Three Scans:  2.8 % (9 events)  

   Difference,
b

: 2.5% (90% CI: 1.0 to 4.1)  

     (within the noninferiority margin (5.7%))  

o PP analysis  

   Seven Scans: 0.3% (1 events)  

   Three Scans: 2.9% (9 events)  

   Difference,
b

: 2.6% (90% CI: 1.0 to 4.0)  

o taking the relapsed group as the  

   denominator, there was an increase of  

   16.8% (0.6%, 27.4%), from 2.8% with seven  

   scans to 20.0% with three scans, in the  

   proportion with Ó IIC disease; this was,  

   again, within the noninferiority margin  

   (38%) 
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 Incidence with three scans ð seven scans (ie, 

positive values reflect an increase with three 

scans)  

 

¶ Key secondary outcome: size Ó 3 cm 

o ITT analysis  

   Seven Scans: 2.7% (9 events)  

   Three Scans: 4.7% (15 events)  

   Difference,
b

: 2.0% (90% CI: -0.4 to 4.4)  

     (within the non -inferiority margin)  

o PP analysis  

   Seven Scans: 2.7% (9 events)  

   Three Scans: 4.7% (15 events)  

   Difference,
b

: 2.0% (90% CI: -0.4 to 4.4)  

o Total patients  

   CT: 336  

   MRI: 333  

b

 Incidence with three scans ð seven scans (ie, 

positive values reflect an increase with three 

scans)  

 

Seven CT vs. Three CT  

Six-Year Incidence of Advanced Relapse 

According to Individual Trial Arm  

¶ Primary outcome: stage Ó IIC (RMH) 

o ITT analysis  

   Seven CT: 0% 

   Three CT:  5.1 % (8 events)  

o PP analysis  

   Seven CT: 0% 

   Three CT:  5.1 % (8 events)  

¶ Key secondary outcome: size Ó 3 cm 

o ITT analysis  

   Seven CT: 1.8% (3 events)  

   Three CT: 6.4% (10 events)  

o PP analysis  

   Seven CT: 1.8 % (3 events)  

   Three CT:  6.4 % (10 events)  

o Total patients  

   Seven CT: 169  

   Three CT: 166  
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Seven MRI vs. Three MRI  

Six-Year Incidence of Advanced Relapse 

According to Individual Trial Arm  

¶ Primary outcome: stage Ó IIC (RMH) 

o ITT analysis  

   Seven MRI: 0.6% (1 events)  

   Three MRI:  0.6% (1 events)  

o PP analysis  

   Seven MRI: 0.6% (1 events)  

   Three MRI:  0.6% (1 events)  

¶ Key secondary outcome: size Ó 3 cm 

o ITT analysis  

   Seven MRI: 3.6% (6 events)  

   Three MRI: 3.0% (5 events)  

o PP analysis  

   Seven MRI: 3.7% (6 events)  

   Three MRI:  3.1 % (5 events)  

o Total patients  

   Seven MRI: 167  

   Three MRI: 167  

 

Five -year Disease -free survival (DFS)  

¶ DFS events included n=7 deaths from other 

causes  

¶ CT vs. MRI  

o CT group: 88%  

o MRI group: 86%  

o HR=1.12 (CI 90%: 0.79 -1.59)  

¶ Seven vs. Three Scans  

o Seven-scan group: 89%  

o Three -scan group: 85%  

o HR=1.38 (CI 90%: 0.97 -1.97)  

 

¶ CT vs. MRI and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ CT and MRI  

0 yrs  

CT: 335  

MRI: 334  

1 yrs  

CT: 305  

   MRI: 298  

2 yrs  



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

178  

Referenz  Studien -

charakteris -

tika/ LoE  

Studienziel  Patienten -

merkmale  

Interventio

n  

Kontrolle  Ergebnisse  Schlussfolgerunge

n der Autoren  

Methodische 

Bemerkungen  

CT: 292  

MRI: 284  

3 yrs  

CT: 280  

MRI: 278  

4 yrs  

CT: 269  

MRI: 266  

5 yrs  

CT: 256  

MRI: 254  

6 yrs  

CT: 142  

MRI: 145  

 

¶ Seven vs. Three Scans and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ Seven and three 

Scans 

0 yrs  

Seven scans: 336  

Three scans: 333  

1 yrs  

Seven scans: 301  

   Three scans: 302  

2 yrs  

Seven scans: 295  

Three scans: 281  

3 yrs  

Seven scans: 286  

Three scans: 272  

4 yrs  

Seven scans: 275  

Three scans: 260  

5 yrs  

Seven scans: 262  

Three scans: 248  

6 yrs  

Seven scans: 151  
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Three scans: 136  

 

Five -year Overall survival (OS)  

¶ all groups: Ó 98% 

¶ n=9 patients developed secondary 

malignancies (n=3 prostate, n=3 skin, n=2 

lung, n=1 colon), similar numbers in each arm  

 

¶ CT vs. MRI and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ CT and MRI  

0 yrs  

CT: 335  

MRI: 334  

1 yrs  

CT: 326  

   MRI: 329  

2 yrs  

CT: 322  

MRI: 321  

3 yrs  

CT: 314  

MRI: 316  

4 yrs  

CT: 307  

MRI: 304  

5 yrs  

CT: 294  

MRI: 292  

6 yrs  

CT: 168  

MRI: 169  

 

¶ Seven vs. Three Scans and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ Seven and three 

Scans 

0 yrs  

Seven scans: 336  

Three scans: 333  
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1 yrs  

Seven scans: 329  

   Three scans: 326  

2 yrs  

Seven scans: 325  

Three scans: 318  

3 yrs  

Seven scans: 318  

Three scans: 312  

4 yrs  

Seven scans: 307  

Three scans: 304  

5 yrs  

Seven scans: 294  

Three scans: 292  

6 yrs  

Seven scans: 175  

Three scans: 162  

 

Lobo 2021  

 

PMID: 

33288479  

¶ data collected 

prospectively  

 

¶ Time frame:  

   02/2009 -  

   12/2017,  

   patients were  

   enrolled in 

the  

   prospective  

   active  

   surveillance  

   protocol  

 

¶ tertiary center  

T
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¶ n=151 patients  

 

¶ germ cell tumors 

of the testicle  

 

¶ clinical stage I (CSI)  

¶ Stage (at the time 

of diagnosis)  

o 1A n=118   

   (78.15%) 

o 1B n=33  

   (21.85%) 

 

¶ NSGCT (n=50)  

   

¶ Seminoma (n=101)  

 

¶ median follow -up  

for those without 

relapse  

63.1 mo (range 

15.1ð122.0)  

 

¶ surveillance can involve CT 

scans of the chest, abdomen, 

and pelvis as well as the use 

of serum tumor markers 

HCG, AFP, and lactate 

dehydrogenase for 5 ð9 yrs 

(depending on whether it is 

seminoma or NSGCT)  

Relapse  

¶ Overall (n=151)  

o relapse: n=34 patients (22.52%)  

   (median: 7.7 mo (IQR 4.5 ð16.1)  

o AFP at relapse, µg/ml (IQR): 3 (1 ð5) 

o HCG at relapse, IU/ml (IQR):  0.50  (0ð2.0)  

o LDH at relapse, U/l (IQR):  233 (185 ð308)  

o Initial mode of detection of relapse, n (%)  

   Abnormal imaging: 23 (67.65)  

   Abnormal imaging and tumor markers:  11   

   (32.35)  

   Tumor markers alone:  0 

 

¶ NSGCT (n=50)  

o relapse: n=15 (30%)  

o AFP at relapse, µg/ml (IQR): 5 (3 ð7.5)  

o HCG at relapse, IU/ml (IQR):  1 (0ð7.5)  

o LDH at relapse, U/l (IQR):  233 (180 ð278)  

o Initial mode of detection of relapse, n (%)  

      Abnormal imaging:  4 (26.67)  

      Abnormal imaging and tumor markers:  11   

    (73.33)  

      Tumor markers alone: 0  

¶ In our cohort of 

CSI testis cancer 

patients on 

surveillance, 

post -

orchiectomy 

miR-371a -3p 

levels were not 

associated with 

relapse, 

suggesting that 

miR-371a -3p 

may not be a 

useful 

biomarker for 

guiding 

RoB assessment:  

QUIPS: moderate  

 

Limitations  

¶ small numbers of 

relapses  

¶ variable time points of 

serum collection  

¶ owing to the nature of 

referrals to our center, 

the number of 

preorchiectomy 

samples available for 

our study was limited  

 

Conflicts of interest  

None  

 

Other  

The finding of using 

of miR -885 -5p and 

miR-448 as molecular 
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¶ Age (yrs), median 

(IQR) 

32.1 (27.3ð40.4)  

 

¶ universal (non ð

risk -adapted) 

active surveillance 

(preferred initial 

management 

option)  

 

¶ Serum miR -371a -

3p (n=390  serum 

samples)  

 

 

 

¶ Seminoma  (n=101)  

o relapse: n=19 (18.81%)  

o AFP at relapse, µg/ml (IQR):  2 (1ð4) 

o HCG at relapse, IU/ml (IQR):  0 (0ð1) 

o LDH at relapse, U/l (IQR):  237 (185 ð352)  

o Initial mode of detection of relapse, n (%)  

     Abnormal imaging:  19 (100)  

     Abnormal imaging and tumor markers: 0  

     Tumor markers alone: 0  

 

Changes in miR -371a -3p over time  

Seminoma and NSGCT  

¶ miR-371a -3p levels decreased after 

orchiectomy;  

¶ miR-371a -3p levels increased in cases of 

relapse  

¶ miR-371a -3p levels decreased again after 

relapse treatment  

¶ differences were statistically significant at all 

time points, except in patients who did not 

relapse; their postorchiectomy miR -371a -3p 

levels were nearly identical to the levels after 

1 yr of surveillance (median 10.41 vs 10.47, 

p=0.22)  

¶ median time:  

o between the preorchiectomy sample and  

   orchiectomy: 4 d (range 0 ð40)  

o between orchiectomy and postorchiectomy  

   sample: 37 d (range 7 ð302)  

o between orchiectomy and relapse sample:  

   171 d (range 50 ð903)  

o between relapse and post ðrelapse  

   treatment samples: 182 d (range 74 ð522)  

o for the group that did not relapse Ÿ 

   between orchiectomy and the on  

   surveillance sample: 721 d (range 315 ð 

   1706)  

 

Postorchiectomy miR -371a -3p association 

with relapse  

adjuvant 

therapy.  

 

¶ Our data 

suggest that 

miR-371a -3p 

holds potential 

as an early 

relapse marker 

and warrants a 

prospective 

study, as this 

may allow a 

window for less 

morbid relapse 

therapy.  

markers for teratoma 

(and contradicting 

effect of miR -885 -5p 

on the P53 pathway 

compared to miR -

371a -3p) is currently 

under evaluation for 

patent filing.  

 

Funding/Support and 

role of the sponsor  

This work is 
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from the Canadian 

Urologic Oncology 
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Leão), and by 

philanthropic support 

from the DellõElce 

Family Fund. João 

Lobo receives funding 

from Fundação para a 

Ciência e Tecnologia 

(FCT; SFRH/ 

BD/132751/2017 and 

in the scope of the 

project 

EpiMarkGermCell, 

PTDC/  

MECONC/29043/2017
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¶ median values for miR -371a -3p in patients 

without relapse compared to patients with 

relapse:  

o all patients: 2.43 vs 2.74 (p=0.31)  

o Seminoma: 2.30 vs 2.82 (p=0.07)  

o NSGCT: 3.02 vs 2.48 (p=0.43)  

¶ Sensitivity analysis:  

Patients with a teratoma in the primary tumor 

(n=29) were excluded, including three with 

pure teratoma (none of whom suffered a 

relapse) Ÿ no difference in outcomes 

(p=0.75)  

¶ Median percentage miR -371a -3p decline from 

pre - to post -orchiectomy sample*  

o All patients  

   non -relapse: 95.8 (IQR: -4158,100)  

      relapse: 93.1 (IQR: -2887,100)  

      p=0.143  

o Seminomas:  

   non -relapse: 97.5 (IQR: -44384,100)  

   relapse: 87.8 (IQR: -305853,100)  

   p=0.032  

o NSGCT: 

   non -relapse: 93.3 (IQR: -2100,100)  

   relapse: 93.9 (IQR: -154,100)  

   p=0.512  

o Sensitivity analysis:  

   Results were repeated only with the   

   samples available prior to orchiectomy Ÿ  

   results were identical, although due to      

   smaller numbers, none reached  

   significance  

¶ Investigation of whether miRNA could be used 

in combination with clinical risk factors to 

improve models for predicting relapses  

o Seminomas:  

   tumor size > 3 cm Ÿ OR 14.67 (95 % CI:  

   1.86 -115.81) p=0.01;  

      miRNA levels Ÿ OR 1.33 (95% CI: 0.87 ð 

      2.02), p=0.18  

o NSGCT: 

   presence of LVI Ÿ OR 16.32 (95% CI: 2.12 ð 
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   125.96), p=0.007;  

   pure embryonal carcinoma Ÿ OR 6.84   

   (95% CI: 1.09ð42.87), p=0.040);  

      miRNA-371a -3p levels Ÿ OR 0.45 (95% CI:  

      0.21ð1.00) p=0.05  

 

miRNA as an early detector of relapse  

¶ at surveillance outset:  

all patients had normal serum AFP/HCG  

¶ relapse:  

n=13 (38%) had elevation of serum AFP 

and/or HCG (NSGCT n=9 (60%); Seminoma 

n=4 (21%))  

¶ miR-371a -3p levels at relapse  were higher 

than postorchiectomy levels in 32/34 (94.1%)  

¶ time between orchiectomy and relapse:  

miR-371a -3p was higher the closer the miRNA 

sample after orchiectomy was to the date of 

relapse, although this did not reach statistical 

significance (p = 0.07)  

¶ relapse òhigh burdenó = N2/N3 or M+: 

at the time of relapse, miR -371a -3p was 

higher in the high -burden group (n=21/35) 

than in the low -burden group (n=14/35) 

(median 521.1 vs. 122.5; p=0.05)  

Tyrrell 2018  

 

PMID: 

29336917  

¶ retrospective 

design  

 

¶ supraregional 

center  

 

¶ Time frame:  

   2004 -2016  

We analyzed 

stage 1 

seminomas 

treated in 

the Thames 

Valley 

Cancer 

Network for 

outcomes to 

determine 

whether any 

factors are 

predictive of 

recurrence.  

¶ n=501 patients  

 

¶ Seminoma  

 

¶ Stage 1  

 

¶ adjuvant 

treatment  

o n=175 

(34.9%) 

o until 2010: 

115  

¶ Analysis time  

0, 20, 40, 60 mo  

 

¶ Method for detecting  

o recurrence  

     routine surveillance using  

     CT 

o symptoms  

o tumor markers  

   (a-fetoprotein, b -human  

    chorionic gonadotropin,  

Recurrence  

¶ overall: n=31 patients (6.2%)  

o n=28 exclusively in the lymph nodes  

   and in 22 of those, the recurrence was  

   below the diaphragm only  

o n=1 lung metastases at the first recurrence  

o n=2  no information available  

¶ patients with adjuvant treatment: n=11 (6.2%)  

¶ patients without adjuvant treatment: n=20 

(6.1%) 

 

Recurrence over time in patients receiving 

and not receiving adjuvant treatment  

o analysis time Ÿ 0, 20, 40, 60 mo  

o Number at risk Ÿ patients receiving  

   adjuvant treatment and patients not  

¶ active surveillance 

leads to excellent 

outcomes for stage 

1 seminoma  

 

¶ adjuvant treatment 

should be reserved 

for patients with 

high -risk disease  

 

¶ follow -up schedules 

should include CT 

imaging during the 

first 3 yrs, long -term 

measurement of 

tumor markers, and 

mechanisms for 

RoB assessment:  

QUIPS: moderate  

 

Limitations  

¶ retrospective 

design  

¶ small amount of data  

¶ the number of 

patients with adverse 

risk factors and those 

who developed a 

relapse was small  

¶ complete data were 

not available for a 

small proportion of 

cases 
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We also 

studied 

relapses to 

determine 

the optimal 

follow -up 

schedule 

and 

protocol.  
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    lactate dehydrogenase)  

   receiving adjuvant treatment  

 0 mo  

   not receiving adjuvant treatment: n=249  

   adjuvant treatment: n=166  

   20 mo  

   not receiving adjuvant treatment: n=138  

   adjuvant treatment: n=141  

   40 mo  

   not receiving adjuvant treatment: n=81  

   adjuvant treatment: n=101  

   60 mo  

   not receiving adjuvant treatment: n=17  

   adjuvant treatment: n=39  

 

Tumor size and the risk of cancer 

recurrence  

¶ cutoff point: 4 cm  

¶ n=345 patients with tumors < 4 cm, of which 

n=107 (31.0%) received adjuvant treatment  

¶ n=156 patients (43.6%) with tumors > 4 cm, 

of which n=68 received adjuvant treatment  

¶ HR for recurrence with tumors > 4 cm 

compared with those of < 4 cm: 1.219 (95% 

CI: 0.58 -2.55; P=0.598) (considering all 

patients)  

¶ HR for patients who were not given adjuvant 

treatment: 1.316 (95% CI: 0.51 -3.43; 

P=0.574)  

 

Recurrences over time in patients with 

tumors < 4 cm and tumors > 4 cm  

o analysis time Ÿ 0, 20, 40, 60 mo  

o Number at risk Ÿ patients with tumors < 4  

   cm and patients with tumors > 4 cm  

 0 mo  

   tumors < 4: n=266  

   tumors > 4: n=149  

   20 mo  

   tumors < 4: n=189  

   tumors > 4: n=90  

   40 mo  

   tumors < 4: n=129  

patients to be seen 

promptly should 

symptoms of tumor 

recurrence occur  
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Funding/Support and 

role of the sponsor  

no information 
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   tumors > 4: n=53  

   60 mo  

   tumors < 4: n=42  

   tumors > 4: n=14  

 

Risk of seminoma recurrence stratified by 

the presence of rete testis invasion  

¶ any rete testis invasion: HR 2.26 (95% CI: 

1.11 -4.61; P=0.025)  

¶ only true stromal rete invasion: HR 3.00 (95% 

CI: 1.47 -6.14; P=0.003)  

¶ stromal rete invasion and only patients who 

had not received adjuvant treatment: HR: 

3.35 (95% CI: 1.38 -8.11)  

¶ stromal rete invasion on  multivariate analysis 

adjusted for age, T stage, and adjuvant 

treatment: HR 3.19 (95% CI: 1.50 -6.77; 

P=0.002)  

¶ stromal rete invasion vs. all rete invasion on 

multivariate analysis: HR 0.7255 vs. 0.7069  

(Harrellõs C index was greater with stromal 

rete invasion)  

 

Recurrences over time in patients with 

stromal rete invasion and without stromal 

rete invasion  

o analysis time Ÿ 0, 20, 40, 60 mo  

o Number at risk Ÿ patients with stromal  

   rete invasion and patients without stromal  

   rete invasion  

 0 mo  

   without stromal rete invasion: n=290  

   stromal rete invasion: n=125  

   20 mo  

   without stromal rete invasion: n=207  

   stromal rete invasion: n=72  

   40 mo  

   without stromal rete invasion: n=140  

   stromal rete invasion: n=42  

   60 mo  

   without stromal rete invasion: n=44  

   stromal rete invasion: n=12  
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Tumor markers (a -fetoprotein, b -human 

chorionic gonadotropin, lactate 

dehydrogenase) before and after surgery 

and at follow -up visits  

¶ nonstatistically significant increased risk of 

recurrence with positive tumor marker levels  

 

Recurrences over time in patients with 

elevated tumor marker levels and without 

elevated tumor marker levels  

o analysis time Ÿ 0, 20, 40, 60 mo  

o Number at risk Ÿ patients with elevated  

   tumor marker levels and patients without  

   elevated tumor marker levels  

0 mo  

   without elevated tumor markers: n=261  

   elevated tumor markers: n=154  

   20 mo  

   without elevated tumor markers: n=188  

   elevated tumor markers: n=91  

   40 mo  

   without elevated tumor markers n=124  

   elevated tumor markers: n=58  

   60 mo  

   without elevated tumor markers: n=41  

   elevated tumor markers: n=15  

 

Method for detecting recurrence and 

timing of recurrence after surgery  

¶ routine surveillance using CT:  n=17  

time:  

o first surveillance scan 2 to 4 mo: n=8  

o at the 1 -year scan: n=8  

¶ symptoms:  n=3 (n=1 loin pain; n=1 

abdominal pain and a change in bowel habits; 

n=1 discomfort in the contralateral testis)  

time:  

o 1 to 2 yrs after surgery  

¶ elevated tumor markers:  n=7  

time:  

o 1 to 5 yrs after orchiectomy n=5  
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¶    

t

r

e

a

t

m

e

n

t 

¶  

¶ no adjuvant 

treatment 

(surveillance)  

¶ n

=

3

2

6 

p

a

t

i

e

n

t

s 

o 5 yrs after orchiectomy: n=2  

¶ for n=4 patients, how relapse was initially 

identified is unknown  

 

Time of recurrence after initial diagnosis  

¶ within 2 yrs: n=23 (74.2%)  

¶ 5 yrs: n=3  

 

Second relapse  

¶ n=2  

 

Dead  

¶ n=501 patients: none died of their disease  

  (stage 1 seminoma)  

 

Joffe 2022  

 

PMID: 

35298280  

 

¶ open -label,  

  randomized,   

  Phase III,  

  noninferiority  

  trial (2 × 2  

  factorial  

TRISST 

sought to 

evaluate 

whether 

scan 

¶ n=669 patients  

 

¶ Stage I  

 

¶ Testicular 

Seminoma  

CT 

-------------------

- 

¶ MRI 

-------------------

- 

¶ Three 

abdominal 

CTs 

Relapse  

o n=82 patients (12%)  

 

CT vs. MRI  

Method of Detection  at Relapse  

o CT: n=41 patients with  relapse (100%)  

¶ Surveillance is a safe 

management 

approach ñadvanced 

relapse is rare, 

salvage treatment 

successful, and long -

RoB assessment:  

RoB 1 (Cochrane 

Tool): moderate  

 

Limitations  
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(ISRCTN65987

321)  

 

  design)  

 

¶ multicenter  

(35 UK centers)  

 

¶ Time frame:  

   05/2008 -    

   07/2014  

frequency 

could be 

reduced, or 

computed 

tomography 

(CT) 

replaced 

with 

magnetic 

resonance 

imaging 

(MRI), 

without an 

unacceptabl

e increase in 

advanced 

relapses.  

 

¶ Surveillance  

 

¶ patients with 

orchiectomy 

and no 

planned 

adjuvant 

therapy  

 

¶ mean tumor size  

2.9 cm  

 

¶ pT1  

   n=581 (87%)  

 

¶ low risk  

n=358 (54%)  

 

¶ age, yrs  

o Mean (SD): 39  

   (10.0)  

o Range 18 -76  

 

¶ Follow -up visits in 

all arms:  

o 3-monthly for 2  

   yrs  

o 4-monthly in  

   year 3  

o then 6 -monthly  

   to 6 yrs (72 mo)  

 

o Chest x -ray 

o markers (AFP,  

   HCG, LDH) 

o clinical  

   assessment  

 

¶ Seven 

abdominal 

CTs 

o 6, 12, 18,  

   24, 36,  

   48, 60  

   mo  

o n=169
a

 

o n=145  

   (86%)
b

 

o n=133  

   (79%)
c

 

 

¶ Seven 

abdominal 

MRI 

o 6, 12, 18,  

   24, 36,  

   48, 60  

   mo  

o n=167
a

 

o n=148  

   (89%)
b

 

o n=132  

  (79%)
c 

 

a

 total 

patients  

b

 have > 5 

yrs of 

follow -up for 

ITT analysis  

o 6, 18, 36    

   mo  

o n=166
a

 

o 148  

   (89%)
b

 

o 145  

   (87%)
c

 

 

¶ Three 

abdominal 

MRI 

o 6, 18, 36  

   mo  

o n=167
a

 

o n=143  

   (86%)
b

 

o n=133  

   (80%)
c 

 

a

 total 

patients  

b

 have > 5 

yrs of 

follow -up for 

ITT analysis  

c

 have > 5 

yrs of 

follow -up in 

both PP 

analyses  

 

 

 

 

o MRT: n=41 patients with relapse (100%)  

¶ First sign of relapse
a

 

o Symptoms  

   CT: n= 3 (7%) 

   MRI: n=2 (5%) 

o Tumor markers   

   CT: n= 2 (5%) 

   MRI: n=6 (15%)  

o Scheduled abdominal scan  

   CT: n= 31 (76%)  

   MRI: n=30 (73%)  

   most relapses tended to be identified   

   earlier with MRI  

o Unscheduled abdominal CT scan  

   CT: n= 5 (12%) 

   MRI: n=2 (5%)    

o Scheduled abdominal scan and scheduled  

   chest x -ray
b

 

   CT: n= 0 

   MRI: n=1 (2%)  

a

 P value for CT vs MRI = .342  

b

 Both scheduled abdominal MRI and CXR, 

performed  

 on the same day, were equivocal  

 

CT vs. MRI  

Six-Year Incidence of Advanced Relapse 

According to Factorial Comparison Group  

¶ Primary outcome: stage Ó IIC (RMH) 

Total: n=10 patients (1.5%) had stage Ó IIC 

relapse (for more information, see study)  

o ITT analysis  

   CT: 2.6% (8 events)  

   MRI: 0.6% (2 events)  

   Difference,
a

: -1.9% (90% CI: -3.5 to -0.3)  

o PP analysis  

   CT: 2.6% (8 events)  

   MRI: 0.6% (2 events)  

   Difference,
a

: -1.9% (90% CI: -3.6 to -0.3)  

o taking the relapsed group as the  

   denominator, this was a decrease of 14.6%  

   (ð26.2 to ð2.6), from 19.5% with CT to  

term outcomes 

excellent, regardless 

of imaging 

frequency or 

modality  

 

MRI can be 

recommended to 

reduce irradiation; 

and no adverse 

impact on long -term 

outcomes was seen 

with a reduced 

schedule  

¶ The cohort had a 

relatively low risk; 

only 7% had both 

Warde risk factors  

¶ Continuous 

technological 

advancement: Both CT 

and MRI have 

undergone significant 

recent developments  

¶ Compliance 

(adherence to 

schedules) and loss to 

follow -up : 13% did not 

start their allocated 

schedule or 

discontinued early  

 

Conflicts of interest  

described in detail in 

the study; for further 

information, see the 

study  

 

Funding/Support and 

role of the sponsor  

Supported funded by 

Cancer Research UK 

(C17084/A8690) and 

the Medical Research 

Council Clinical Trials 

Unit at UCL 

(MC_UU_12023/28).  
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¶ Median follow -up 

(including 

postrelapse):  

   72 mo  

 

¶ n=589 (88%) were  

monitored for up 

to 5 yrs or until 

relapse  

¶ remainder 

withdrew, were 

lost to follow -up, 

or died from 

another cause 

before 5 yrs  

 

 

c

 have > 5 

yrs of 

follow -up in 

both PP 

analyses  

 

 

 

 

 

 

 

   4.9% with MRI, in the proportion with Ó IIC  

   disease  

a

 Incidence with MRI ð incidence with CT (ie, 

negative  

  values reflect a decrease with MRI)  

 

¶ Key secondary outcome: size Ó 3 cm 

   Incidence of tumor size Ó 3 cm on relapse: 

3.6% (24  

   events)  (for more information, see study)  

o ITT analysis  

   CT: 4.1% (13 events)  

   MRI: 3.4% (11 events)  

   Difference,
a

: -0.8% (90% CI: -3.3 to 1.7)  

o PP analysis  

   CT: 4.2 % (13 events)  

   MRI: 3.4 % (11 events)  

   Difference,
a

: -0.7% (90% CI: -3.3 to 1.8)  

o Total patients  

   CT: 355  

   MRI: 334  

a

 Incidence with MRI ð incidence with CT (ie, 

negative  

  values reflect a decrease with MRI)  

 

Seven vs. Three Scans  

Method of Detection  at Relapse  

o Seven Scans: n=36  relapses (100%)  

o Three Scans: n=46 relapses (100%)  

¶ First sign of relapse
a

 

o Symptoms  

   Seven Scans: n= 2 (6%) 

   Three Scans: n=3 (7%)  

o Tumor markers  

   Seven Scans: n=3 (8%)  

   Three Scans: n=5 (11%)  

o Scheduled abdominal scan  

   Seven Scans: n=30 (83%)  

   Three Scans: n=31 (67%)  

o Unscheduled abdominal CT scan  

   Seven Scans: n=1 (3%)  

   Three Scans: n=6 (13%)  
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o Scheduled abdominal scan and scheduled  

   chest x -ray
b

 

   Seven Scans: n=0  

   Three Scans: n=1 (2%)  

o detection by markers or unscheduled  

   imaging was more common with three  

   scans Ÿ timing also tended to be slightly  

   later, reflecting schedule, although relapse  

   beyond 3 years was rare  

a  

P value for seven versus three scans = .389  

b

 Both scheduled abdominal MRI and CXR, 

performed  

 on the same day, were equivocal.  

 

Seven vs. Three Scans  

Six-Year Incidence of Advanced Relapse 

According to Factorial Comparison Group  

¶ Primary outcome: stage Ó IIC (RMH) 

o ITT analysis  

   Seven Scans: 0.3% (1 events)  

   Three Scans:  2.8 % (9 events)  

   Difference,
b

: 2.5% (90% CI: 1.0 to 4.1)  

     (within the noninferiority margin (5.7%))  

o PP analysis  

   Seven Scans: 0.3% (1 events)  

   Three Scans: 2.9% (9 events)  

   Difference,
b

: 2.6% (90% CI: 1.0 to 4.0)  

o taking the relapsed group as the  

   denominator, there was an increase of  

   16.8% (0.6%, 27.4%), from 2.8% with seven  

   scans to 20.0% with three scans, in the  

   proportion with Ó IIC disease; this was,  

   again, within the noninferiority margin  

   (38%) 

b

 Incidence with three scans ð seven scans (ie, 

positive    

 values reflect an increase with three scans)  

 

¶ Key secondary outcome: size Ó 3 cm 

o ITT analysis  

   Seven Scans: 2.7% (9 events)  

   Three Scans: 4.7% (15 events)  
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   Difference,
b

: 2.0% (90% CI: -0.4 to 4.4)  

     (within the non -inferiority margin)  

o PP analysis  

   Seven Scans: 2.7% (9 events)  

   Three Scans: 4.7% (15 events)  

   Difference,
b

: 2.0% (90% CI: -0.4 to 4.4)  

o Total patients  

   CT: 336  

   MRI: 333  

b

 Incidence with three scans ð seven scans (ie, 

positive  

  values reflect an increase with three scans)  

 

Seven CT vs. Three CT  

Six-Year Incidence of Advanced Relapse 

According to Individual Trial Arm  

¶ Primary outcome: stage Ó IIC (RMH) 

o ITT analysis  

   Seven CT: 0% 

   Three CT:  5.1 % (8 events)  

o PP analysis  

   Seven CT: 0% 

   Three CT:  5.1 % (8 events)  

¶ Key secondary outcome: size Ó 3 cm 

o ITT analysis  

   Seven CT: 1.8% (3 events)  

   Three CT: 6.4% (10 events)  

o PP analysis  

   Seven CT: 1.8 % (3 events)  

   Three CT:  6.4 % (10 events)  

o Total patients  

   Seven CT: 169  

   Three CT: 166  

 

Seven MRI vs. Three MRI  

Six-Year Incidence of Advanced Relapse 

According to Individual Trial Arm  

¶ Primary outcome: stage Ó IIC (RMH) 

o ITT analysis  

   Seven MRI: 0.6% (1 events)  

   Three MRI:  0.6% (1 events)  

o PP analysis  
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   Seven MRI: 0.6% (1 events)  

   Three MRI:  0.6% (1 events)  

¶ Key secondary outcome: size Ó 3 cm 

o ITT analysis  

   Seven MRI: 3.6% (6 events)  

   Three MRI: 3.0% (5 events)  

o PP analysis  

   Seven MRI: 3.7% (6 events)  

   Three MRI:  3.1 % (5 events)  

o Total patients  

   Seven MRI: 167  

   Three MRI: 167  

 

Five -year Disease -free survival (DFS)  

¶ DFS events included n=7 deaths from other 

causes  

¶ CT vs. MRI  

o CT group: 88%  

o MRI group: 86%  

o HR=1.12 (CI 90%: 0.79 -1.59)  

¶ Seven vs. Three Scans  

o Seven-scan group: 89%  

o Three -scan group: 85%  

o HR=1.38 (CI 90%: 0.97 -1.97)  

 

¶ CT vs. MRI and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ CT and MRI  

0 yrs  

CT: 335  

MRI: 334  

1 yrs  

CT: 305  

   MRI: 298  

2 yrs  

CT: 292  

MRI: 284  

3 yrs  

CT: 280  

MRI: 278  

4 yrs  

CT: 269  
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MRI: 266  

5 yrs  

CT: 256  

MRI: 254  

6 yrs  

CT: 142  

MRI: 145  

 

¶ Seven vs. Three Scans and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ Seven and three 

Scans 

0 yrs  

Seven scans: 336  

Three scans: 333  

1 yrs  

Seven scans: 301  

   Three scans: 302  

2 yrs  

Seven scans: 295  

Three scans: 281  

3 yrs  

Seven scans: 286  

Three scans: 272  

4 yrs  

Seven scans: 275  

Three scans: 260  

5 yrs  

Seven scans: 262  

Three scans: 248  

6 yrs  

Seven scans: 151  

Three scans: 136  

 

Five -year Overall survival (OS)  

¶ all groups: Ó 98% 

¶ n=9 patients developed secondary 

malignancies (n=3 prostate, n=3 skin, n=2 

lung, n=1 colon), similar numbers in each arm  
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¶ CT vs. MRI and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ CT and MRI  

0 yrs  

CT: 335  

MRI: 334  

1 yrs  

CT: 326  

   MRI: 329  

2 yrs  

CT: 322  

MRI: 321  

3 yrs  

CT: 314  

MRI: 316  

4 yrs  

CT: 307  

MRI: 304  

5 yrs  

CT: 294  

MRI: 292  

6 yrs  

CT: 168  

MRI: 169  

 

¶ Seven vs. Three Scans and frequency  

o time since random assignment Ÿ yrs  

o Number at risk Ÿ Seven and three 

Scans 

0 yrs  

Seven scans: 336  

Three scans: 333  

1 yrs  

Seven scans: 329  

   Three scans: 326  

2 yrs  

Seven scans: 325  

Three scans: 318  

3 yrs  



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

195  

Referenz  Studien -

charakteris -

tika/ LoE  

Studienziel  Patienten -

merkmale  

Interventio

n  

Kontrolle  Ergebnisse  Schlussfolgerunge

n der Autoren  

Methodische 

Bemerkungen  

Seven scans: 318  

Three scans: 312  

4 yrs  

Seven scans: 307  

Three scans: 304  

5 yrs  

Seven scans: 294  

Three scans: 292  

6 yrs  

Seven scans: 175  

Three scans: 162  

 

Belge 2024  

 

PMID: 

37967143  

 

DRKS-

00019223 

Study  

 

 

¶ prospective 

study  

 

¶ Time frame  

   06/2019 -  

   11/2022  

 

multicentric  

setting:  23 

urologic 

institutions in 

Germany, Austria 

and Italy  

Evaluation of 

the 

usefulness 

of the M371 

test for 

detecting 

relapses in 

patients 

with clinical 

stage I 

testicular 

germ cell 

tumors who  

were under 

active 

surveillance.  

¶ n=258 patients  

 

¶ germ cell tumors 

(GCT) of the 

testicle  

 

¶ clinical stage I (CSI)  

 

¶ Seminoma  

n=189 (73,3%)  

¶ Nonseminoma 

n=69 (26,7%)  

 

¶ active surveillance  

 

¶ median age at 

diagnosis  

36 yrs (IQR: 31 ð

44; range: 18 ð70)  

 

¶ median duration of 

follow -up  

18 mo (IQR: 9 ð27 

mo; range: 3 ð48)  

 

 

¶ microRNA -

371a -3p 

Serum 

 

¶ total number 

of M371 

measuremen

ts  

n=1179  

 

¶ M371 

measuremen

ts  

o Seminoma: 

every 6 mo  

o Nonsemin

oma: every 3 

mo during 

the first 2 

yrs and 

every 6 mo 

thereafter  

o subsample 

of n=64 

patients also 

underwent 

M371 

measuremen

t prior to 

orchiectomy  

¶ Reference 

standard:  

o radiograph

ic 

enlargement 

of regional 

lymph nodes 

to >1.0 cm 

short axis 

diameter  

or  

o rising 

tumor 

marker 

levels (AFP, 

bHCG) 

beyond the 

upper limit 

of norm in 

the course 

of 2 

consecutive 

visits  

or  

o both 

criteria  

Relapsing patients  

¶ relapses total:  

n=39; 15.1%  

n=37  retroperitoneal lymphadenopathies  

n=2 contralateral GCT  

¶ relapsing seminoma:  

n=17; 43.6% of all relapses  

¶ relapsing nonseminoma:  

n=22; 56.4% of all relapses  

¶ Median interval to relapse, all patients:  

6 mo; IQR 3 -12  

¶ Median interval to relapse, seminoma:  

9 mo; IQR 3 ð18  

¶ Median interval to relapse, nonseminoma:  

6 mo; IQR 3.75 ð9 

 

Relapses detected  

¶ imaging only: 64%  

¶ marker elevation only: 26%  

¶ imaging and marker elevation: 10%  

 

Performance characteristics of M371  

¶ Seminoma and Nonseminom  

¶ AUC: 0.991(95% 

CI: 0.982 ð1.000)  

¶ Sensitivity: 100%  

¶ The sensitivity and 

specificity of the 

M371 test for 

detecting relapses in 

CSI GCTs are much 

superior to those of 

conventional 

diagnostics.  

 

¶ post -orchiectomy 

M371 levels are not 

predictive of relapse, 

and there is no 

significant earlier 

relapse detection 

with the test.  

 

 

 

 

 

 

 

 

 

 

 

 

RoB assessment:  

QUADAS-2:  moderate  

 

Limitations  

¶ 82 patients originally 

enrolled had to be 

excluded from study 

because they had 

provided less than 3 

serum samples for 

analysis. This 

reduction of sample 

size may have reduced 

statistical power  

¶ the timing of M371 

testing deviated from 

F/U rosters with both 

additional and missed 

testings in about 40% 

of patients  

¶ short median follow -

up of 18 months  

¶ lack of information on 

the clinical and 

histological details of 

patients who relapsed  

¶ hemolysis of serum 

samples was 

examined 

macroscopically and 

not systematically 
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o first 

measuremen

t was 

performed 

within 2 

weeks after 

orchiectomy  

 

o contralater

al GCT 

 

¶ Specificity: 

96.3% 

¶ Seminoma  

  AUC: 0.993  (95 % CI: 0.984 ð1.000)  

  Sensitivity: 100%  

  Specificity: 96.5%  

 

¶ Nonseminoma  

  AUC: 0.985  (95 % CI: 0.961 ð1.000)  

  Sensitivity: 100%  

  Specificity: 95.7%  

Performance characteristics of M371 and 

serum markers for detecting relapses  

¶ Clinically confirmed relapses  

o bHCG  

   Eligible: n=31  

   TP: 11  

   FN: 20  

   Sensitivity: 35.5% (95% CI: 19.2 -54.6 %) 

o AFP 

   Eligible: n=32  

   TP: 8 

   FN: 24  

   Sensitivity: 25.0% (95% CI: 11.5 -43.3 %) 

o bHCG/AFP  

   Eligible: n=31  

   TP: 14  

   FN: 17  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

using technical 

methods  

¶ the cut -off value of RQ 

= 15 used was not 

validated in an 

independent data set  

 

Conflicts of interest  

described in detail in 

the study  

 

Funding/Support and 

role of the sponsor  

This study was 

supported by 

Deutsche Krebshilfe 

(No. 70113186/2019).  
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   Sensitivity: 45.2% (95% CI: 27.3 -64.0 %) 

   AFP/bHCG: elevation of bHCG or AFP or of 

both  

o M371 of all GCT  

   Eligible: n=39  

   TP: 39  

   FN: 0  

   Sensitivity: 100% (95% CI: 100 -100 %) 

o M371 Seminoma  

   Eligible: n=17  

   TP: 17  

   FN: 0  

   Sensitivity: 100% (95% CI: 100 -100 %) 

o M371 Nonseminoma  

   Eligible: n=22  

   TP: 22  

   FN: 0  

   Sensitivity: 100% (95% CI: 100 -100 %) 

 

¶ Relapse-free cases  

o bHCG  

   Eligible: n=196  

   TN: 192  

   FP: 4 

   Specificity: 98.0% (95% CI: 94.9 ð99.4%) 

   PPV: 73.3% (95% CI: 51.0ð95.7%) 

   NPV: 90.6% (95% CI: 86.6 -94.5%) 

o AFP 
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   Eligible: n=196  

   TN: 184  

   FP: 12 

   Specificity: 93.9% (95% CI: 89.5 ð96.8%) 

   PPV: 40.0% (95% CI: 18.5 -61.5%) 

   NPV: 88.5% (95% CI: 84.1 -92.8%) 

o bHCG/AFP  

   Eligible: n=196  

   TN: 180  

   FP: 16 

   Specificity: 91.8% (95% CI: 87.1 ð95.3%) 

   PPV: 46.7% (95% CI: 28.8ð64.5%) 

   NPV: 91.4% (95% CI: 87.4 ð95.3%) 

   AFP/bHCG: elevation of bHCG or AFP or of 

both  

o M371 of all GCT  

   Eligible: n=219  

   TN: 211  

   FP: 8 

   Specificity: 96.3% (95% CI: 93.9 ð98.8%) 

   PPV: 83.0% (95% CI: 72.2ð93.7%) 

   NPV: 100% (95% CI: 100 -100%) 

o M371 Seminoma  

   Eligible: n=172  

   TN: 166  

   FP: 6 
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   Specificity: 96.5% (95% CI: 93.8 ð99.3%) 

   PPV: 73.9% (95% CI: 56.9ð91.8%) 

   NPV: 100% (95% CI: 100 -100%) 

o M371 Nonseminoma  

   Eligible: n=47  

   TN: 45  

   FP: 2 

   Specificity: 95.7% (95% CI: 92.9 ð100.0%)  

   PPV: 91.7% (95% CI: 80.7ð100.0%)  

   NPV: 100% (95% CI: 100 -100%) 

 

Time of recurrences detection (mo) with 

standard diagnostics  

and with M371 test  

¶ n=11 patients (28.2%): elevations of the M371 

test preceded relapse detection with imaging 

techniques and/or marker elevations by 3 to 

15 mo  

¶ difference between the median time to 

relapse detection with the M371 and with 

traditional methods: Log rank test p=0.956  

¶ both diagnostic modalities detect relapses at 

a median of 6 mo, with no significant 

diagnostic advantage of M371 over 

conventional techniques  

 

Median M371 levels in patients with and 

without recurrence at different time points 

(orchiectomy, immediately after orchiectomy 

and at the last visit during follow -up)  

¶ median interval from surgery to miRNA test: 8 

days  
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¶ M371 levels measured immediately after 

orchiectomy are not different among the 

subgroups of relapsing (n=5) and non -

relapsing cases (n=59) (p=0.52)  

¶ last M371 measurements are higher in 

patients with relapse than in those without (p 

< 0.001)  

¶ these data refer to a subsample of n=64 cases 

of the entire study population  

 

Pycha 2023  

 

PMID: 36974797  

 

 

n=44 pts  

 

¶ Study design  

Prospective 

study  

 

¶ Study location:  

Austria, Italy, 

Latvia, 

Switzerland  

 

¶ Time frame:  

03/2021 ð 

09/2022  

To establish 

the 

performance 

of the M371 -

Test on the 

Thermocycle

r Rotor -

GeneQ 

(Qiagen) 

platform for 

diagnosis 

and follow -

up of 

testicular 

tumors and 

to evaluate 

the test 

under real -

life 

conditions 

in 

comparison 

to the 

classical 

markers 

alpha -

fetoprotein 

(AFP), beta-

human 

chorionic 

gonadotropi

¶ median age  

29 years 

(range=24 -84)  

 

n = 23 suspicion 

of testicular cancer 

(TC) 

¶ n = 21 follow -

up for TC  

Index test: 

Serum miR -

371a -3p 

measured by 

M371 -Test  

 

¶ n = 

96  

Reference -

Standard:  

 

Histology at 

primary 

diagnosis; 

CT ± serum 

markers 

during 

follow -up  

¶  

¶ pts with suspicion of TC  

n= 23 pts  

 

M371 -Test  

o Sensitivity: 73.7%  

o Specificity: 75%  

o PPV: 93.3% 

o NPV: 37.5% 

 

AFP 

o Sensitivity: 21%  

o Specificity: 100%  

o PPV: 100% 

o NPV: 21% 

 

LDH  

o Sensitivity: 31.6%  

o Specificity: 100%  

o PPV: 100% 

o NPV: 23.5% 

 

-̡HCG 

o Sensitivity: 42.1%  

o Specificity: 100%  

o PPV: 100% 

o NPV: 26.7% 

 

¶ pts under follow -up for TC  

n = 21 pts; 73 analysis  

 

M371 -Test  

o Sensitivity: 86.4%  

o Specificity: 82.4%  

Under real life 

conditions 

performed on the 

realtime 

Thermocycler Rotor -

GeneQ (Qiagen) 

platform, the M371 -

Test shows an 

outstanding 

performance and is 

far beyond the 

sensitivity of the 

classical markers for 

detecting GCTs and 

in  

the follow -up of 

patients after GCT, 

especially in 

seminomas.  

¶  

RoB assessment:  

QUADAS-2: moderate  

 

Limitations  

¶ No study protocol 

available  

¶ no patient 

characteristics  

¶ single -center study  

¶ small sample size of 

enrolled patients  

¶ heterogeneous  

¶ possible delay 

between the collection 

and processing of 

blood samples in the 

early period of the 

study Ÿ influence the 

quality of miRNA  

 

Conflicts of interest  

¶ The first 42 samples 

were analyzed both by 

our laboratory and the 

manufacturerõs 

laboratory to allow a 

correct set -up of our 

platform.  

¶ None of the Authors 

has other links with 

the manufacturer.  
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n ( -̡HCG) 

and lactate 

dehydrogen

ase (LDH).  

o PPV: 67.9% 

o NPV: 93.3% 

 

AFP 

o Sensitivity: 50%  

o Specificity: 92.2%  

o PPV: 73.3% 

o NPV: 81% 

 

LDH  

o Sensitivity: 31.8%  

o Specificity: 90.2%  

o PPV: 58.3% 

o NPV: 75.4% 

 

-̡HCG 

o Sensitivity: 63.6%  

o Specificity: 100%  

o PPV: 100% 

o NPV: 86.4% 

 

¶ germ cell tumours (GCT)/non -seminomas  

first diagnosis + Follow -up combined, N = 43 

analyses  

 

M371 -Test  

o Sensitivität: 83.3%  

o Spezifität: 76%  

o PPV: 71.4% 

o NPV: 83.4% 

 

AFP 

o Sensitivität: 77.8%  

o Spezifität: 84%  

o PPV: 77.8% 

o NPV: 84% 

 

LDH  

o Sensitivität: 38.9%  

o Spezifität: 88%  

o PPV: 70% 

o NPV: 66.7% 

 

Funding/Support and 

role of the sponsor  

¶ Not mentioned  

 

The Authors thank 

mir|detect for 

providing M371 

research kits to 

perform comparative 

analyses.  
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-̡HCG 

o Sensitivität: 66.7%  

o Spezifität: 100%  

o PPV: 100% 

o NPV: 80.7% 

 

¶ GCT/seminomas  

First diagnosis + Follow -up combined, N = 43 

analyses  

 

M371 -Test  

o Sensitivity: 85%  

o Specificity: 87%  

o PPV: 85% 

o NPV: 87% 

 

AFP 

o Sensitivity: 5%  

o Specificity: 100%  

o PPV: 100% 

o NPV: 54.8% 

 

LDH  

o Sensitivity: 30%  

o Specificity: 91.3%  

o PPV: 75% 

o NPV: 60% 

 

-̡HCG 

o Sensitivity: 50%  

o Specificity: 100%  

o PPV: 100% 

NPV: 69.7% 

Fankhauser 

2022  

 

PMID: 

34912073  

¶ prospective 

study  

 

¶ Time frame  

   between     

   04/2019 &   

   01/2021  

 

I

n

v

e

s

t

i

g

¶ n=33 patients  

 

¶ germ cell tumors 

(GCT) of the 

testicle  

 

¶ stage I  

 

¶ miR-371a -3p 

Serum 

 

¶ 143 serum 

samples  

(serum 

samples 

were 

¶ standard 

follow -up 

investigation

s 

o HCG, AFP    

   and LDH  

o X-ray    

MiR -371a -3p levels  

¶ Early after orchiectomy (n=15 patients; range 

1ð38 days, median 4 days), miR -371a -3p 

levels were not elevated in any patient  

¶ 3 of these 15 patients recurred during follow -

up and were then found to be positive for 

miR- 371a -3p  

 

¶ miR-371a -3p levels 

immediately post 

orchiectomy are not 

predictive for 

recurrences and 

unfortunately cannot 

support decision -

making for AS vs. 

adjuvant treatment  

RoB assessment:  

QUADAS-2: moderate  

 

Limitations  

¶ small sample size  

¶ short follow -up period  
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r
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n 

a
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i
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n 
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h
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i
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3

7
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n 
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l
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¶ patients who are 

on active 

surveillance (AS) 

after orchiectomy 

without adjuvant 

chemotherapy  

 

¶ seminoma n=18  

 

¶ mixed or non -

seminomatous 

testicular GCTs 

n=15  

 

¶ median age  

  36 yrs  

  (IQR: 30ð45)  

 

¶ Median follow -up  

15 mo (IQR: 7 -20)  

 

¶ recurrences  

n=10 (30%)  

(median 7 mo,  

IQR 6ð14)  

 

¶ controls: n=10 

men who have 

underwent 

orchidectomy but 

have non -GCT 

histology  

 

 

collected at 

each patient 

visit during 

standard 

follow -up)  

 

   chest  

o CT/MRI  

   

a

b

d

o

m

e

n 

¶ all 10 patients with recurrences  exhibited  

increasing miR -371a -3p levels  

¶ n=9 of which were detected via imaging,  

while one was detected solely through 

elevated HCG levels  

¶ patients without recurrence did not display  

this elevation except one seminoma patient, 

who had a single elevated level (miR -371a -3p 

relative expression value of 0.0006 at 12 mo, 

other blood markers AFP, LDH and HCG 

remained unchanged), which was no longer 

detectable at the next follow -up measuremen t  

 

¶ Recurrences were detected at a median of 2 

mo (IQR 0.5 ð3, range 0 ð5) earlier using miR -

371a -3p than using the standard follow -up 

investigations  

¶ all miR -371a -3p levels pre - and post 

orchiectomy of the ten men with non -GCT 

histology were negative  

 

¶ miR-371a -3p detects 

recurrences reliably 

and earlier than 

standard follow -up 

investigations  

 

Conflicts of interest  

None  
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role of the sponsor  
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I 
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. 

 

Lobo 2021  

 

P

M

I

D

: 

3

3

2

8

8

4

¶ data collected 

prospectively  

 

¶ Time frame:  

   between   

   02/2009 and  

   12/2017,  

   patients were  

   enrolled in 

the  

   prospective  

   active  

   surveillance  

   protocol  

T

o 

e

x

p

l

o

r

e 

t

h

e 

a

s

¶ n=151 patients  

 

¶ germ cell tumors 

of the testicle  

 

¶ clinical stage I (CSI)  

¶ Stage (at the time 

of diagnosis)  

o 1A n=118   

   (78.15%) 

o 1B n=33  

   (21.85%) 

 

¶ NSGCT (n=50)  

   

¶ Serum miR -

371a -3p  

¶ n=390  

serum 

samples  

o  

¶ surveillance 

can involve 

CT scans of 

the chest, 

abdomen, 

and pelvis 

as well as 

the use of 

serum 

tumor 

markers 

HCG, AFP, 

and lactate 

dehydrogen

Relapse  

¶ Overall (n=151)  

o relapse: n=34 patients (22.52%)  

   (median: 7.7 mo (IQR 4.5 ð16.1)  

o AFP at relapse, µg/ml (IQR): 3 (1 ð5) 

o HCG at relapse, IU/ml (IQR):  0.50  (0ð2.0)  

o LDH at relapse, U/l (IQR):  233 (185 ð308)  

o Initial mode of detection of relapse, n (%)  

   Abnormal imaging: 23 (67.65)  

   Abnormal imaging and tumor markers:  11   

   (32.35)  

   Tumor markers alone:  0 

 

¶ NSGCT (n=50)  

¶ In our cohort of 

CSI testis cancer 

patients on 

surveillance, 

post -

orchiectomy 

miR-371a -3p 

levels were not 

associated with 

relapse, 

suggesting that 

RoB assessment:  

QUIPS: moderate  

 

Limitations  

¶ small numbers of 

relapses  

¶ variable time points of 

serum collection  

¶ owing to the nature of 

referrals to our center, 

the number of 

preorchiectomy 

samples available for 

our study was limited  
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7

9 

 

¶ tertiary center  

s

o

c

i

a

t

i

o

n 

b

e

t

w

e

e

n 

s

e

r

u

m 

m

i
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-

3

7

1

a
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3

p 

a

n
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e 
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s

¶ Seminoma (n=101)  

 

¶ median follow -up  

for those without 

relapse  

63.1 mo (range 

15.1ð122.0)  

 

¶ Age (yrs), median 

(IQR) 

32.1 (27.3ð40.4)  

 

¶ universal (non ð

risk -adapted) 

active surveillance 

(preferred initial 

management 

option)  

 

o  

ase for 5 ð9 

yrs  

(depending 

on whether 

it is 

seminoma 

or NSGCT) 

¶  

o relapse: n=15 (30%)  

o AFP at relapse, µg/ml (IQR): 5 (3 ð7.5)  

o HCG at relapse, IU/ml (IQR):  1 (0ð7.5)  

o LDH at relapse, U/l (IQR):  233 (180 ð278)  

o Initial mode of detection of relapse, n (%)  

      Abnormal imaging:  4 (26.67)  

      Abnormal imaging and tumor markers:  11   

    (73.33)  

      Tumor markers alone: 0  

 

¶ Seminoma  (n=101)  

o relapse: n=19 (18.81%)  

o AFP at relapse, µg/ml (IQR):  2 (1ð4) 

o HCG at relapse, IU/ml (IQR):  0 (0ð1) 

o LDH at relapse, U/l (IQR):  237 (185 ð352)  

o Initial mode of detection of relapse, n (%)  

     Abnormal imaging:  19 (100)  

     Abnormal imaging and tumor markers: 0  

     Tumor markers alone: 0  

 

Changes in miR -371a -3p over time  

Seminoma and NSGCT  

¶ miR-371a -3p levels decreased after 

orchiectomy;  

¶ miR-371a -3p levels increased in cases of 

relapse  

¶ miR-371a -3p levels decreased again after 

relapse treatment  

¶ differences were statistically significant at all 

time points, except in patients who did not 

relapse; their postorchiectomy miR -371a -3p 

levels were nearly identical to the levels after 

1 yr of surveillance (median 10.41 vs 10.47, 

p=0.22)  

¶ median time:  

o between the preorchiectomy sample and  

   orchiectomy: 4 d (range 0 ð40)  

o between orchiectomy and postorchiectomy  

   sample: 37 d (range 7 ð302)  

o between orchiectomy and relapse sample:  

   171 d (range 50 ð903)  

o between relapse and post ðrelapse  

   treatment samples: 182 d (range 74 ð522)  

miR-371a -3p 

may not be a 

useful 

biomarker for 

guiding 

adjuvant 

therapy.  

 

¶ Our data 

suggest that 

miR-371a -3p 

holds potential 

as an early 

relapse marker 

and warrants a 

prospective 

study, as this 

may allow a 

window for less 

morbid relapse 

therapy.  

 

¶  

 

Conflicts of interest  

None  

 

Other  

The finding of using 

of miR -885 -5p and 

miR-448 as molecular 

markers for teratoma 

(and contradicting 

effect of miR -885 -5p 

on the P53 pathway 

compared to miR -

371a -3p) is currently 

under evaluation for 

patent filing.  
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I 

o for the group that did not relapse Ÿ 

   between orchiectomy and the on  

   surveillance sample: 721 d (range 315 ð 

   1706)  

 

Postorchiectomy miR -371a -3p association 

with relapse  

¶ median values for miR -371a -3p in patients 

without relapse compared to patients with 

relapse:  

o all patients: 2.43 vs 2.74 (p=0.31)  

o Seminoma: 2.30 vs 2.82 (p=0.07)  

o NSGCT: 3.02 vs 2.48 (p=0.43)  

¶ Sensitivity analysis:  

Patients with a teratoma in the primary tumor 

(n=29) were excluded, including three with 

pure teratoma (none of whom suffered a 

relapse) Ÿ no difference in outcomes 

(p=0.75)  

¶ Median percentage miR -371a -3p decline from 

pre - to post -orchiectomy sample*  

o All patients  

   non -relapse: 95.8 (IQR: -4158,100)  

      relapse: 93.1 (IQR: -2887,100)  

      p=0.143  

o Seminomas:  

   non -relapse: 97.5 (IQR: -44384,100)  

   relapse: 87.8 (IQR: -305853,100)  

   p=0.032  

o NSGCT: 

   non -relapse: 93.3 (IQR: -2100,100)  

   relapse: 93.9 (IQR: -154,100)  

   p=0.512  

o Sensitivity analysis:  

   Results were repeated only with the   

   samples available prior to orchiectomy Ÿ  

   results were identical, although due to      

   smaller numbers, none reached  

   significance  

¶ Investigation of whether miRNA could be used 

in combination with clinical risk factors to 

improve models for predicting relapses  

EpiMarkGermCell, 

PTDC/  

MECONC/29043/2017

). 
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c

a

s

e

s

. 

o Seminomas:  

   tumor size > 3 cm Ÿ OR 14.67 (95 % CI:  

   1.86 -115.81) p=0.01;  

      miRNA levels Ÿ OR 1.33 (95% CI: 0.87 ð 

      2.02), p=0.18  

o NSGCT: 

   presence of LVI Ÿ OR 16.32 (95% CI: 2.12 ð 

   125.96), p=0.007;  

   pure embryonal carcinoma Ÿ OR 6.84   

   (95% CI: 1.09ð42.87), p=0.040);  

      miRNA-371a -3p levels Ÿ OR 0.45 (95% CI:  

      0.21ð1.00) p=0.05  

 

miRNA as an early detector of relapse  

¶ at surveillance outset:  

all patients had normal serum AFP/HCG  

¶ relapse:  

n=13 (38%) had elevation of serum AFP 

and/or HCG (NSGCT n=9 (60%); Seminoma 

n=4 (21%))  

¶ miR-371a -3p levels at relapse  were higher 

than postorchiectomy levels in 32/34 (94.1%)  

¶ time between orchiectomy and relapse:  

miR-371a -3p was higher the closer the miRNA 

sample after orchiectomy was to the date of 

relapse, although this did not reach statistical 

significance (p = 0.07)  

¶ relapse òhigh burdenó = N2/N3 or M+: 

  at the time of relapse, miR -371a -3p was   

  higher in the high -burden group (n=21/35)  

  than in the low -burden group (n=14/35)  

  (median 521.1 vs. 122.5; 

p=0.05)  

Rosas Plaza 

2019  

 

PMID: 

31597402  

 

n=109  

 

¶ Primary 

diagnosis:   

metastatic 

TGCC 

To i nvestigate 

the 

association 

between 

levels of miR -

371a -3p, miR -

373 -3p and 

n= 109  

 

¶ median Age:  

31 years (range 

16ð78 years)  

 

Serum 

microRNA 

(miR)(ampTS

miR test)  

 

 

n = 104  

 

¶ healthy male 

donors 

(reference 

miR-371a -3p, miR -373 -3p and miR -367 -3p 

relative levels  

before start of chemotherapy comparing 

patients of cohort 1 and 2 combined with 

complete response, relapse and refractory 

disease (n=109 baseline measurements)  

high miR levels at 

start of 

chemotherapy are 

associated with 

worse clinical 

outcome and can 

RoB assessment:  

QUIPS: moderate  

 

Limitations  

Mixed 

prospective/retrospect
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¶ Follow -up  

until 01/2015  

 

¶ Study design  

Prospectively 

included and a 

retrospectively 

selected  

Single centre  

¶ Study location:  

The Netherlands  

 

¶ Pts treated  

02/1998 ð 

10/2013  

 

¶ Sample 

collection  

o 02/1998 ð 

02/2015  

miR-367 -3p 

and clinical 

features in 

metastatic 

TGCC 

¶ cohort 1 (reference 

group)  

n = 67 pts with 

disseminated 

TGCC and BEP 

chemotherapy (3 

or 4 courses every 

3 wks) as first line 

treatment; 

prospectively 

included  

 

¶ cohort 2  

n = 42  

retrospectively 

selectedl;  

unfavorable 

outcome  

 

n=28 relapse after 

CTX 

n = 14 refractory 

disease on 

chemotherapy  

 

BEP: 3 or 4 courses 

every 3 wks  

 

several received 

other platinum 

based  

 

n = 104  

male healthy 

donors,  

 

¶ median age:  

54 (range 26 -69 

years)  

¶ Serum 

samples  

 

cohort 1: 

before start 

of  

CTX (week 

0), during 

CTX at week 

1, 3, 6, 8 

and after 

~3ð6 

months  

and ~1y of 

start of CTX  

 

o cohort 2: 

local data -

biobank  

group for 

miR levels)  

 

 

miR -371a -3p  

Complete response (n = 60): Median 19.1 

(range 0 ð2538.27)  

Relapse (n = 34): Median 89.0 (range 0 ð

4535.7)  

Refractory disease (n = 15): Median 10.7 

(range 0 ð901.1)  

Relapse vs. complete response: p = 0.019  

Refractory disease vs. complete response: p = 

0.419  

Relapse vs. refractory disease: p = 0.039  

 

miR -373 -3p  

Complete response (n = 60): Median 23.7 

(range 0.06 ð1778.3)  

Relapse (n = 34): Median 109.5 (range 0 ð

3173.8)  

Refractory disease (n = 15): Median 43.2 

(range 0.5 ð442.6)  

Relapse vs. complete response: p = 0.036  

Refractory disease vs. complete response: p = 

0.427  

Relapse vs. refractory disease: p = 0.429  

 

miR -367 -3p  

Complete response (n = 60): Median 0.3 

(range 0 ð73.5)  

Relapse (n = 34): Median 18.1 (range 0 ð416)  

Refractory disease (n = 15): Median 3.9 (range 

0ð305.3)  

Relapse vs. complete response: p < 0.001  

Refractory disease vs. complete response: p = 

0.022  

Relapse vs. refractory disease: p = 0.298  

Statistical analysis: Mann ð

Whitney U test; p < 0.05 

assist in early 

diagnosing of 

relapses  

 

ive single -center 

cohort  

 

Potential selection 

bias (retrospective 

cohort 2)  

 

No pre -orchiectomy 

samples  

 

Small refractory 

subgroup (n = 15))  
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considered statistically 

significant.  

Terbuch 2018  

 

P

M

I

D

: 

3

0

3

2

1

9

9

5 

n=950  

 

¶ Primary 

diagnosis:  

01/1994 and 

12/2013  

 

¶ Follow -up  

until 01/2015  

 

¶ Study design  

Prospective 

study  

Single center  

 

¶ Study location:  

A

u

s

t

r

i

a 

to investigate 

whether miR -

371a -3p and 

miR-367 are 

also 

informative in 

detection of 

disease 

recurrence in 

TGCT patients 

after curative 

first line 

therapy  

n= 10 pts with 

recurrent disease 

and available 

stored  

samples  

 

¶ Age:  

27 -70 years  

 

¶ Primary Stage:  

IIA = 2 pts  

IIB = 4 pts  

IIIC = 4 pts  

 

NSGCT n = 6  

SGCT n = 4  

 

n = 52 serum 

samples  

 

¶ 12 samples at 

proven recurrence  

¶ 15 during salvage 

chemotherapy  

¶ 25 during follow -

up without 

evidence of 

disease  

 

I

n

d

e

x 
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e

s

t

: 

S

e

r

u

m 

m

i

R

-

3

7

1

a

-

3

p 

a

n

d 

m

i

R

-

3

6

7 

m

e

R

e

f

e

r

e

n

c

e 

s

t

a

n

d

a

r

d

: 

C

l

i

n
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c
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c

o

n

f

i
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m

a

t

i
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n 

n = 25 samples from pts with no evidence of 

disease vs. n = 12 samples pts with proven 

and yet untreated disease recurrence  

 

miR -371a -3p  

Ÿ 13.65 fold difference, p = 0.014  

miR -367 -3p  

Ÿ no significant difference (p = 0,985)  

-̡HCG 

Ÿ 2.4 -fold increase, p = 0.025  

AFP 

Ÿ no significant difference (p = 0.795)  

LDH  

Ÿ no significant difference (p = 0.827)  

 

¶ Seminoma subgroup analysis (n = 24):  

n = 19 no evidence of disease  

n = 5 untreated disease recurrence  

 

miR -371a -3p  

Ÿ 10.2 -fold increase, p = 0.031  

 

miR -367 -3p, AFP, -̡HCG, LDH  

Ÿ no significant differences (p > 0.05)  

 

¶ Therapy monitoring:  

n = 12 before treatment start  

n = 15 during salvage -CTX 

 

miR-371a -3p  

Ÿ no significant difference due to small 

sample size.  

 

¶ Sample stability:  

No correlation between 

serum storage duration 

and miRNA levels (p > 

In conclusion, miR -

371a -3p is a sensitive 

and potentially novel 

biomarker for 

detecting disease 

relapse in TGCT 

patients. This 

promising biomarker 

should be investigated 

in further large 

prospective trials.  

RoB assessment:  

QUADAS-2: high  

 

Limitations  

¶ retrospective design  

¶ lack of a formal 

control group of 

healthy men  

¶ Long sample storage 

time  

¶ pathology reports 

were not centrally 

assessed  

¶ posssible miRNA 

degradation in the 

samples  

¶ Cohort small and 

underpowered  

¶ salvage treatment 

included different 

types of 

chemotherapeutic 

strategies  
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0.05), indicating high 

molecular stability.  

pp

ort

ed 

by 

the 

Ha

ns 

un

d 

Bla

nca 

Mo

ser

-

Stif

tun

g 

(A2

72

12

00

61

58)

. 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

212  

Referenz  Studien -

charakteris -

tika/ LoE  

Studienziel  Patienten -

merkmale  

Interventio

n  

Kontrolle  Ergebnisse  Schlussfolgerunge

n der Autoren  

Methodische 

Bemerkungen  

s

i

c

a

l 

s

e

r

u

m 

t

u

m

o

r 

m

a

r

k

e

r 

i

n

c

r

e

a

s

e 

(

A

F

P

, 

ʲ

-

H

C

G

, 

L



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September 2026  

213  

Referenz  Studien -

charakteris -

tika/ LoE  

Studienziel  Patienten -

merkmale  

Interventio

n  

Kontrolle  Ergebnisse  Schlussfolgerunge

n der Autoren  

Methodische 

Bemerkungen  

D

H

) 

De La Pena 

2017  

 

PMID: 

28866371  

 

 

¶ retrospective 

assessment 

(databases)  

 

¶ Time frame  

  2003 ð2015  

 

¶ United Kingdom  

 

 

W
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M
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t 

V

e

r

n

¶ n=1.447 patients,  

  who underwent  

  orchidectomy  

 

¶ surveillance  

 

¶ germ cell cancer  

 

¶ stage I  

 

¶ Seminoma  

n=886  

¶ Nonseminoma 

n=561  

 

¶ Median age at  

   Diagnosis  

   (range):  

   34 yrs (11 -86)  

 

¶ Median number of 

CXR (range): 12 (0 -

34)  

 

¶ CXR 

¶ CT scan  

¶ Tumour markers  

¶ MRI 

 

Relapses  

¶ Total: n=159  

o Seminomas: n=83  

o Non -seminomas: n=76  

 

Site of relapse  

¶ Abdo/pelvis
a

 

o Seminomas: 89% (n=74)  

o Non -seminomas: 85% (n=64)  

 

a

Abdomen/pelvis includes iliac, 

retroperitoneal, retroprecaval, paraaortic 

nodes and liver metastases  

 

¶ Mediastinum  

o Seminomas: 4% (n=3)  

o Non -seminomas: 4% (n=3)  

 

¶ Lungs  

o Seminomas: 1% (n=1)  

o Non -seminomas: 5% (n=4)  

 

¶ Brain/spine  

o Seminomas: 0% (n=0)  

o Non -seminomas: 1% (n=1)  

 

¶ Biochemical relapse
b

 

o Seminomas: 6% (n=5)  

o Non -seminomas: 5% (n=4)  

 

b

Biochemical relapse: positive tumour 

markers without objective anatomical relapse 

on imaging  

 

Relapse detection  

¶ CXR 

o Seminomas: 0% (n=0)  

o Non -seminomas: 0% (n=0)  

With modern CT 

scanners and reliable 

tumour markers, we 

conclude that from 

our review, CXRs no 

longer have a role in 

diagnosing germ cell 

tumour relapse.  

 

 

 

RoB assessment:  

QUADAS-2: high  

 

Limitations  

¶ retrospective 

assessment  

 

Conflicts of interest  
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Funding/Support and 
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¶ CT scan  

o Seminomas: 84% (n=70)  

o Non -seminomas: 62% (n=47)  

 

¶ Tumour markers  

o Seminomas:  15% (n=12)  

o Non -seminomas:  38% (n=29)  

 

¶ MRI 

o Seminomas:  1% (n=1) 

o Non -seminomas: 0% (n=0)  
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11.3.4  GRADE-Bewertungen  

11.3.4.1  Kapitel 8  

Schl¿sselfrage 1: Wie ist das Risiko-Nutzen-Verhªltnis zu verschiedenen Therapieformen  bei Patienten mit Seminom im cs II A/B unter Ber¿cksichtigung der  Rezidivwahrscheinlichkeit und dem Nebenwirkungsprofil?    

 Sicherheitsbewertung 

Auswirkung Sicherheit 

ˉ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Rezidivrate 
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 Sicherheitsbewertung 

Auswirkung Sicherheit 

ˉ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

51,2,3,4,5 Beobachtungsstudien schwerwiegenda,b,c,d nicht 

schwerwiegende 

schwerwiegendf,g schwerwiegendh,i,j,k keine Papachristofilou 2022  

Follow-up: Median 4.5 years (IQR 3.9ï6.0)  

1ĬAUC7 Carboplatin + RT: 6% relapsed 

 

Loriot 2022  

Follow-up: Median 51 months (IQR 40ï61)  

4ĬEP: 3/31 (8.1%) relapsed 

2ĬEP + 1ĬCarboplatin: 6/67 (8.9%) relapsed 

 

Heidenreich 2024  

Follow-up: Median 29.3 months (range 3ï72)  

RPLND: 11.8% relapsed 

 

Rosen 2024  

Follow-up: Median 4.8 years (2.3ï8.1) 

RT (de novo seminoma) Ÿ 5-year RFS 73% (59%ï90%) 

 

Glicksman 2025  

Follow-up: Median 7.1 years (4.3ï9.9) 

RT: 5-year relapse rate 8% 

CT: 5-year relapse rate 6% 

ἅ  

Sehr niedriga,b,c,d,e,f,g,h,i,j,k 
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 Sicherheitsbewertung 

Auswirkung Sicherheit 

ˉ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

3-year OS 

24,5 Beobachtungsstudien schwerwiegendd,l,m nicht 

schwerwiegend 

nicht 

schwerwiegendl,n 

schwerwiegendh,k keine Papachristofilou, 2022  

Follow-up: Median 4.5 years (IQR 3.9ï6.0)  

1ĬAUC7 carboplatin + RT: 3-year OS: 99.3% (seminoma-specific 100%) 

 

Loriot, 2022  

Follow-up: Median 51 months (IQR 40ï61)  

2ĬEP + 1ĬCarboplatin 2-year OS: 100 

4xEP 2-year OS: 100% 

ἅἅ  

Niedrigd,h,k,l,m,n 

5-year OS 

13 Beobachtungsstudien schwerwiegenda,c nicht 

schwerwiegend 

schwerwiegendl schwerwiegendh,k keine Rosen, 2024  

Follow-up: 4.8 years (2.3ï8.1)  

RT (for de novo CS II seminoma): 5-year OS: 96 

ἅ  

Sehr niedriga,c,h,k,l 

Adverse Events 
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 Sicherheitsbewertung 

Auswirkung Sicherheit 

ˉ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

21,4 Beobachtungsstudien sehr 

schwerwiegendb,l,o 

schwerwiegendp schwerwiegendl schwerwiegendh,k keine Papachristofilou, 2022  

Follow-up: Median 4.5 years (IQR 3.9ï6.0)  

Adverse Events 1x AUC7 carboplatin + RT: Any Grade: 48%, Grade 1: 21%, Grade 2: 19%, 

GradeÓ3: 7% 

 

Glicksman 2025  

Follow-up: Median 7.1 years (4.3ï9.9)  

3 patients died due to CT related complications, 1 cause of death is unknown (RT: no 

deaths) 

ἅ  

Sehr niedrigb,h,k,l,o,p 

Akut- und Langzeittoxizitªt 
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44,5,6,7 Beobachtungsstudien sehr 

schwerwiegenda,b,l,q 

schwerwiegendq,r,s schwerwiegendt schwerwiegendh,i,k keine Loriot, 2022  

Follow-up: Median 51 months (IQR 40ï61) 

2ĬEP + 1ĬCarboplatin: 4/67 patients with Ó1 event 

4ĬEP: 17/31 patients with Ó1 event 

Key toxicities: Grade 3/4 neutropenia, anemia, thrombocytopenia, nausea/vomiting; overall 

higher toxicity in EP group than in limited chemo group 

 

Papachristofilou, 2022  

Follow-up: Median 4.5 years (IQR 3.9ï6.0) 

1ĬAUC7 carboplatin + RT:  

¶ Metabolic syndrome: 35%, 

¶ Hypogonadism: 12%, 

¶ Low testosterone: 86%, 

¶ Secondary primary tumors: 4 patients 

 

Koyama, 2025  

 

Follow-up: Median 5.1 years (range 2.1ï9.2 years) 

Cardiovascular disease: RR vs no chemotherapy:  

¶ 1ï2 cycles: 2.3 (95% CI 0.2ï24.1) 

¶ Ó3 cycles: 2.6 (95% CI 0.6ï12.2) 

¶ Ó5 cycles: 2.6 (95% CI 0.4ï15.3) 

Kidney disease prevalence increased with number of CT cycles (p < 0.05) 

 

 

Khan, 2025  

Follow-up: Median 129 months since diagnosis (range 60ï304) 

ἅ  

Sehr niedriga,b,h,i,k,l,q,r,s,t 
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 Sicherheitsbewertung 

Auswirkung Sicherheit 

ˉ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

CT vs no CT:  

¶ Raynaudôs phenomenon: 12% vs 0% 

¶ Renal impairment: 6% vs 0% 

¶ Peripheral neuropathy: 21% vs 2% 

¶ Tinnitus: 15% vs 0% 

¶ Hearing impairment: 20% vs 1% 

¶ Dyslipidemia: 39% vs 6% 

¶ High BMI: 34% vs 8% 

¶ Raised LH or FSH: 35% vs 3% 

¶ Low testosterone: 25% vs 3% 

¶ Hypertension: 26% vs 6% 

¶ Coronary artery disease: 4% vs 0% 

¶ Second malignant neoplasm: 5% vs 0% 

CI: confidence interval 

Explanations  

a. Some degree of selection bias is inherent to retrospective study designs. 

b. Not all potential confounders were sufficiently controlled for in the included studies. 

c. Loss to follow-up and the resulting missing data were likely influenced by the true outcome. 

d. Results derived from specialised centres may not be generalisable to broader clinical settings. 

e. Follow-up duration varied across studies. 

f. Outcomes such as relapse-free survival included events beyond disease relapse. 

g. Treatment regimens were not uniform due to changes in standards of care over the long follow-up period. 

h. The number of observed events was low. 

i. Some estimates were associated with wide confidence intervals. 
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j. There was a lack of direct comparison between treatment strategies. 

k. Low number of participants. 

l. Several studies lacked an appropriate control group. 

m. Some studies selectively included patients from specific prognostic groups. 

n. Some reported outcome data did not reach the 3-year mark. 

o. Adverse events were not defined as a primary endpoint. 

p. Adverse events mostly not reported using a defined grading scale. 

q. There was substantial variability in follow-up duration between studies. 

r. No data were provided on the severity of treatment-related toxicity. 

s. There was considerable heterogeneity in patient populations. 

t. Some studies did not differentiate between clinical stages. 
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Schl¿sselfrage 2: Welche Effekte hat ¦berwachung als alleinige Therapie bei Patienten im Stadium I auf die Rezidivrate, die Lebensqualitªt und das Gesamt¿berleben, im Vergleich zur Strahlentherapie oder Chemotherapie?   

Sicherheitsbewertung 
Auswirkung Sicherheit 

ˊ der 

Studien Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit Fehlende 

Genauigkeit Andere Faktoren 

Rezidivrate 

31,2,3 Beobachtungsstudien sehr 

schwerwiegenda,b,c 
nicht 

schwerwiegend 
schwerwiegendd schwerwiegende,f alle plausiblen, residuellen 

confounder w¿rden die 

bewiesene wirkung 

schmªlern 

Tapia 2024  
Follow-up: Median 8.2 yrs (4.8ï10.4)  
10-year RFS: 

¶ Surveillance (n=84): 83.3% (95% CI: 74.7ï92.8)  

¶ 1x Carboplatin (n=3): 84.0% (95% CI: 67.6ï1.00) 

¶ 2x Carboplatin (n=33): 96.7% (95% CI: 90.4ï1.00) 

 

Akdag 2023 
Follow-up: Median 37 months (5ï194)  
surveillance vs active treatment: No significant difference in recurrence rate (p=0.67) 
 

Mahmoud Sayed 2023 
5-year DFS (p=0.03): Active treatment: 100%, Surveillance: 93% 

ἅ  
 Sehr niedriga,b,c,d,e,f 

Lebensqualitªt 

34,5,6 Beobachtungsstudien sehr 

schwerwiegenda,b,c,g 
schwerwiegendh schwerwiegendi,j schwerwiegende keine Fossa 2023 

Follow-up: 12ï28 years post-diagnosis  
No clinically important differences for physical or mental health between the entire TCS 

cohort and norms (surgery only) 
 

Orszaghova 2024 
Follow-up: Median 10 years (range 4ï30) 

ἅ  
 Sehr niedriga,b,c,e,g,h,i,j 
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Any treatment vs surveillance: worse global health, physical and role functioning (all p<0.05); 

No differences in emotional, cognitive, or social functioning 
 

Orszaghova 2025 
Follow-up: Median 8 years (range 4ï24) 
Outcome: QoL affected by cognitive impairment (CogQOL): 

¶ Surveillance 15.73 (p=0.03) 

¶ RT 14.86 (p=0.35) 

¶ CT 14.26 (p=0.06) 

Adverse Events 

42,4,5,7 Beobachtungsstudien sehr 

schwerwiegenda,b,c,g 
schwerwiegendh schwerwiegendi,k,l schwerwiegende,f keine Fossa 2023 

Follow-up: 12ï28 years post-diagnosis 
Median number of AHOs ï no difference between surgery only and CT (high-dose CT 

associated with more AHOs) 
Late toxicities more prevalent in patients treated with CT (peripheral neuropathy, Raynaudôs, 

tinnitus, hearing loss, fatigue, etc.)  
 

Tapia 2024 
Follow-up: Median 8.2 yrs (4.8ï10.4) 
No significant difference in hypogonadism, hypertension, or dyslipidaemia between 

surveillance and Carboplatin-treated groups 
 

Orszaghova 2024 
Follow-up: Median 10 yrs (4ï30)Any treatment vs surveillance:  

¶ Higher CIPN scores (24.50 Ñ 0.56 vs 21.59 Ñ 0.40, P=0.04) 

¶ Higher motor symptoms (9.26 Ñ 0.18 vs 8.27 Ñ 0.18, P=0.03) 

¶ Non-significant increase in sensory symptoms (P=0.054) 

 

Khan 2025 

ἅ  
 Sehr niedriga,b,c,e,f,g,h,i,k,l 
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Follow-up: Median 129 months (~10.7 yrs, range 5ï25 yrs) 
Late toxicities CT vs Surveillance:  

¶ Raynaudôs phenomenon: 12% vs 0%  

¶ Renal impairment: 6% vs 0%  

¶ Peripheral neuropathy: 21% vs 2%  

¶ Tinnitus: 15% vs 0%  

¶ Hearing impairment: 20% vs 1%  

¶ Dyslipidaemia: 39% vs 6%  

¶ High BMI: 34% vs 8%  

¶ Raised LH or FSH: 35% vs 3%  

¶ Low testosterone: 25% vs 3%  

¶ Hypertension: 26% vs 6%  

¶ Coronary artery disease: 4% vs 0%  

¶ Second malignant neoplasm: 5% vs 0%  

¶ Late recurrence of TC: 0% vs 1% 

5-year OS 

21,3 Beobachtungsstudien sehr 

schwerwiegenda,b,c 
nicht 

schwerwiegend 
nicht 

schwerwiegend 
schwerwiegende,f alle plausiblen, residuellen 

confounder w¿rden die 

bewiesene wirkung 

schmªlern 

Mahmoud Sayed 2023  
5-year OS 100% (surveillance) vs 100% (active treatment)  
Akdag 2023 Follow-up: 37 (5ï194) months  
5-year OS: 97% (surveillance) vs 100% (active treatment) No significant difference in OS (p= 

0.4) 

ἅἅ  
 Niedriga,b,c,e,f 

10-year OS 

21,8 Beobachtungsstudien sehr 

schwerwiegenda,b,c 
nicht 

schwerwiegend 
nicht 

schwerwiegend 
schwerwiegende,f alle plausiblen, residuellen 

confounder w¿rden die 

bewiesene wirkung 

schmªlern 

Akdag 2023  
Follow-up: 37 (5ï194) months  
10-year OS: 89% (surveillance) vs 100% (active treatment)No significant difference in OS (p= 

0.4) 
 

Du 2024 
Follow-up: 74 (31-125) months  
Active treatment vs surveillance was not an independent factor for: 

ἅἅ  
 Niedriga,b,c,e,f 
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¶ Cancer-specific mortality: HR 0.986 (95% CI 0.595ï1.63), P = 0.96 

¶ Other-cause mortality: HR 1.2 (95% CI 0.711ï2.02), P = 0.5 

10-year cancer-specific mortality: 
¶ Surveillance: 2.0% 

¶ Active treatment: 2.1% (RPLND: 0.9%, Chemotherapy: 3.4%), P = 0.96 

CI: confidence interval 

Explanations  
a. Some degree of selection bias is inherent to the retrospective study design. 
b. Not all potential confounders were sufficiently controlled for. 
c. Missing data were likely related to the true outcome. 
d. Disease-free survival and relapse-free survival while broadly comparable to recurrence rates, also include additional events such as death without disease and secondary primary tumours. 
e. Low number of participants 
f. The number of observed events was low. 
g. Survey and reporting bias cannot be excluded. 
h. Data pointing into different directions 
i. The majority of studies did not differentiate between clinical stages. 
j. Quality of life was not directly measured and was only assessed through proxy outcomes. 
k. Treatments administered beyond surgery were not adequately defined. 
l. No data were provided on the severity of adverse events. 
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Frage: SF 3: Inwieweit f¿hrt die Roboter-assistierte RPLND im Vergleich zur offenen RPLND, bei Patienten mit Keimzelltumoren, zu vergleichbaren chirurgischen Ergebnissen und einem vergleichbaren ¦berleben?   

Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Rezidivrate - recurrence rate - relapses (bewertet mit: Pongratanakul: A relapse was defined as either a radiological recurrence or biochemical evidence of disease progression. Lievore and Chavarriaga: no definition) 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September  20 26  

232  

31,2,3 non-randomised 

studies 

sehr 

schwerwiegenda 

nicht 

schwerwiegendb 

schwerwiegendc schwerwiegendd alle plausiblen, residuellen 

confounder w¿rden die 

bewiesene wirkung 

schmªlerne 

Lievore, 2025  

Follow-up: R-RPLND: 68 (33ï87) months vs. O-RPLND: 154 (98ï193) months 

R-RPLND vs. O-RPLND: Recurrence rate: 3.8% (n=2) vs. 3.3% (n=3) 

 

Pongratanakul, 2025 

Seminoma CS II R-RPLND vs O-RPLND 

Follow-up: R-RPLND 25 (14.25ï48.5) months vs. O-RPLND: 46 (30ï61) months 

Recurrences, P=1.0: 24% (10) vs. 26% (6) 

Non-Seminoma CS II R-RPLND vs O-RPLND 

Follow-up: R-RPLND 24 (9.5ï42.25) months vs. O-RPLND 56 (47.75ï92) months 

Recurrences, P=0.526: 3 vs 0 

Non-Seminoma CS I; high risk R-RPLND vs O-RPLND 

Follow-up: R-RPLND 32 (13.5ï47) months vs. O-RPLND: 59.5 (43.75ï75.25) months 

Recurrences, P=1.0: 1 vs 0 

Post-Chemotherapy R-RPLND vs O-RPLND 

Follow-up: R-RPLND 21 (9ï35) months vs. O-RPLND 95 (54.5ï118) months 

Recurrences, P=1.0: 0 vs 0 

 

Chavarriaga, 2024 

Follow-up: 23.5 months (4.4ï59.2) 

O-RPLND vs R-RPLND - Relapses, P= 0.6404: 3 (7.8%) vs 1 (3.8%) 

 

 

 

ἅ  

Sehr niedriga,b,c,d,e 

Lebensqualitªt (bewertet mit: Length of hospital stay (LOS), Postoperative analgesic use, antegrade Ejakulation) 
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41,2,3,4 Beobachtungsstudien extremely 

seriousf 

nicht 

schwerwiegendg 

sehr 

schwerwiegendh 

sehr 

schwerwiegendi 

alle plausiblen, residuellen 

confounder w¿rden die 

bewiesene wirkung 

schmªlerne 

Antegrade ejaculation 

Pongratanakul, 2025 

R-RPLND vs O-RPLND 

Seminoma CS II - Antegrade ejaculation: 97% vs 93% 

Non-Seminoma CS II - Antegrade ejaculation: 100% vs 100% 

Non-Seminoma CS I, high risk - Antegrade ejaculation: 100% vs 100% 

Post-Chemotherapy - Antegrade ejaculation: 88% vs 94% 

Length of stay (days), 

Pongratanakul, 2025 

R-RPLND vs O-RPLND 

Seminoma CS II - Length of stay (days), P < 0.01: 3 (2ï4) vs 6 (4ï6) 

Non-Seminoma CS II - Length of stay (days), P < 0.01: 2 (2ï3) vs 6 (4.5ï6) 

Non-Seminoma CS I, high risk - Length of stay (days), P=0.23: 2 (2ï2) vs 5 (4.5ï5.5) 

Post-Chemotherapy - Length of stay (days), P<0.01: 3 (3ï4) vs 7 (6ï8) 

Chavarriaga, 2024 

O-RPLND vs R-RPLND 

Length of stay (days), P<0.0001: 5.0 (1.0, 11.0) vs 1.0 (1.0, 4.0) 

Haq, 2025 

Intra-operative variables R-RPLND vs. O-RPLND 

Median length of stay: 2 days (1ï5) vs. 6 days (4ï23) 

Lievore, 2025 

Intra-operative variables R-RPLND vs. O-RPLND 

length of stay (days): 4 (4ï6) vs: 5.5 (5ï7); P<0.01 

Postoperative analgesic use 

Lievore, 2025 

Postoperative data R-RPLND vs. O-RPLND 

NSAIDS (median; IQR [days]). 3 (1ï4) VS 1 (0ï3); <0.01 

 

ἅ  

Sehr niedrige,f,g,h,i 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Unerw¿nschte Ereignisse - Adverse Events (bewertet mit: Clavien-Dindo, Intra-operative complications, Complication rate after discharge, Postoperative complications) 
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41,2,3,4 Beobachtungsstudien sehr 

schwerwiegendj 

nicht 

schwerwiegendk 

schwerwiegendl schwerwiegendm alle plausiblen, residuellen 

confounder w¿rden die 

bewiesene wirkung 

schmªlerne 

Pongratanakul, 2025 R-RPLND vs. O-RPLND  

Seminoma CS II  

Antegrade ejaculation: 97% vs. 93%  

Intra-operative complications: Satava I: Vascular injury 5 (12%) vs. None; Satava II: 

Conversion 1 (2%) vs. none  

Postoperative complications: Clavien-Dindo I: none vs. 1 (4%) incisional fracture; Clavien-

Dindo II: 1 (2%) transfusion vs. None; Clavien-Dindo IIIb: 2 (5%) ureter lesion, lymphocele vs. 

None; Clavien-Dindo IV: none vs. 2 (8%) ileus, respiratory failure  

Non-Seminoma CS II  

Antegrade ejaculation: 100% vs. 100%  

Intra-operative complications: None  

Postoperative complications Clavien-Dindo IIIb: 1 (4.5%) lymphocele vs. none Non-

Seminoma CS I, high risk A  

Antegrade ejaculation: 100% vs. 100%  

Intra-operative complications: None  

Postoperative complications: None Post-Chemotherapy  

Antegrade ejaculation: 88% vs. 94%  

Intra-operative complications Satava I: Vascular injury 3 (9%) vs. Vascular injury 3 (11%); 

Satava II: Conversion 2 (6%) vs. none  

Postoperative complications Clavien-Dindo I: 3 (9%) chylous ascites, 2 long recovery time 

vs. None; Clavien-Dindo IIIa: 2 (6%) lymphocele, chylous ascites vs. none  

Chavarriaga, 2024  

Complications O-RPLND vs. R-RPLND Overall, P=0.8141: 31 (22.6%) vs. 10 (24.3%)  

Clavien-Dindo Grade I; P=0.3356: O-RPLND: 8,1% (6 Wound complications, 1 scrotal 

edema, 4 Lyphatic drainage) R-RPLND: 12.2% (2 Wound complications, 1 scrotal edema, 1 

Lyphatic drainage, 1 muscle spasm)  

Clavien-Dindo Grade II; P= 0.2897: O-RPLND: 8.1% (6 Paralytic ileus, 1 Deep venous 

thrombosis, 1 Urinary tract infection, 1 Arrhythmia, 1 Malignant hyperthermia, 1 Pneumonia) 

R-RPLND: 9.8% (1 Small segmental pulmonary embolism, 1 Paralytic ileus, 1 Ascites, 1 

Pneumothorax)  

Clavien-Dindo Grade IIIa; P=0.7659: O-RPLND: 1.4% (2 Ascites requiring paracentesis) R-

RPLND: 2.4% (1 Ascites requiring paracentesis)  

Lievore, 2025  

Complications R-RPLND vs. O-RPLND 

 Intra-operative complications, P=0.2 Grade 1: 1 (1.9%) vs 1 (1.1%); Grade 2: 2 (3.8%) vs 

1 (1.1%); Grade 3: 1 (1.9%) vs 1 (1.1%); Grade 4a: 0 vs 5 (5.5%)  

Post-operative complication rate, P=0.45: 26.9% vs 34.1% Complication rate after 

discharge, P=0.49: 3.8% vs 8.4%  

Haq, 2025 Complications R-RPLND vs. O-RPLND  
Clavien-Dindo 1-5: 15.7 % vs. 17 %; P= 0.85; Clavien-Dindo Ó3: 10.5 % vs. 8.45 %; P= 0.7  

R-RPLND: n=5 patients lymph leaks, n=1 patient embolisation via interventional radiology for 

a post-operative bleed  

ἅ  

Sehr niedrige,j,k,l,m 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

No open conversions 

CI: confidence interval 

Explanations  

a. Risk of Bias: All studies were retrospective and non-randomised, Easier cases more often treated robotically, Residual confounding despite matching, Incomplete follow-up in some studies 

b. Inconsistency: Differences due to patient groups, indications, and follow-up, No contradictory results, Same direction of effect in all studies 

c. Indirectness (Population & Intervention): Heterogeneous populations (stage, histology), Different surgical techniques between centres 

d. Imprecision: Very few events in all studies, Small subgroups, No confidence intervals, Shorter follow-up in robotic groups 

e. Residual Confounding: Patient selection and surgeon experience, Institutional pathways, Apparent effects possible 

f. Risk of Bias: Retrospective design, Selection bias likely, QoL not directly measured, Incomplete follow-up 

g. Inconsistency: Antegrade ejaculation: one study only, Analgesic use: one study only, LOS: consistent advantage for robotic surgery, No contradictory results 

h. Indirectness: Mixed patient populations, Different surgical techniques, QoL assessed by surrogates only Specialised centres 

i. Imprecision: Small sample sizes, Wide variability, Few reported events, Limited precision 

j. Risk of Bias: Retrospective design, Selection bias, Incomplete reporting, Specialised centres 

k. Inconsistency: Similar complication patterns, No contradictory results, Differences explained clinically 

l. Indirectness: Heterogeneous populations, Different techniques, Specialised settings 

m. Imprecision: Few events, Small samples, No confidence intervals 
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Schl¿sselfrage 4: Wie erfolgt die Therapie der Patienten in der schlechten Prognosegruppe unter Einbeziehung spezieller Aspekte (primªr ossªrer, cerebraler und mediastinaler Tumorlokalisation)?  

Sicherheitsbewertung 
Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

5-year OS Cerebral 

21,2 Beobachtungsstudien sehr 

schwerwiegenda,e 

sehr 

schwerwiegendf 

schwerwiegendc schwerwiegendd,g keine Crooks, 2023  

5-year OS by treatment: WBRT 25 %, SRS 58 %, chemotherapy 47 %  

Tryakin, 2018  

Follow-up: 71 (6ï148) months  

Reduced dose vs full dose initial cycle OS (72 months): No significant difference, both 52% 

(p=0.99, HR 0.99, 95% CI 0.44ï2.26)  

ἅ  

Sehr niedriga,c,d,e,f,g 

3-year OS Cerebral 

33,4,5 Beobachtungsstudien sehr 

schwerwiegenda,e 

schwerwiegendf schwerwiegendc,h schwerwiegendd,g keine Delaye, 2021  

Follow-up: median 24.5 months (range 0.4ï117 months)  

High-dose CT with PBSCT: 2-year OS 36.9% (95% CI 19.7ï54%)  

Shamash, 2020  

Follow-up: median 63 months  

GAMEC CT: 3-year OS 71.9% (95% CI 58.9ï81.4)  

Casey, 2019  

Follow-up: median 3.6 years (range 1.5 monthsï15.8 years)  

RT for brain metastases: 4-year OS 30.1% (95% CI 18.2ï42.0%); higher radiation dose 

(BED) associated with improved OS (HR 3.01, p = 0.03; HR 0.93, p = 0.005) 

ἅ  

Sehr niedriga,c,d,e,f,g,h 

5-year PFS Cerebral 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September  20 26  

239  

Sicherheitsbewertung 
Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

12 Beobachtungsstudien sehr 

schwerwiegenda,b 

nicht 

schwerwiegend 

schwerwiegendc,i schwerwiegendd,g keine Tryakin, 2018  

Follow-up: 71 (6ï148) months  

Reduced dose vs full dose initial cycle progressive disease: 19% vs 13%  

ἅ  

Sehr niedriga,b,c,d,g,i 

3-year PFS Cerebral 

15 Beobachtungsstudien sehr 

schwerwiegenda,b 

nicht 

schwerwiegend 

schwerwiegendc,h,i sehr 

schwerwiegendd,g 

keine Delaye, 2021  

Follow-up: median 24.5 months (range 0.4ï117 months)  

Brain 9/31 patients who received HDCT with PBSCT showed disease progression (24.5 

months)  

Shamash, 2020  

Follow-up: median 63 months  

GAMEC CT: No significant difference in 2-yr PFS vs other IGCCCG poor-prognosis patients 

2-yr PFS (first line): 50% vs 63.3% 

ἅ  

Sehr niedriga,b,c,d,g,h,i 

Langzeittoxizitªt Cerebral 
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Sicherheitsbewertung 
Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

22,4 Beobachtungsstudien sehr 

schwerwiegenda,c,e,f 

schwerwiegendf sehr 

schwerwiegendc,j 

schwerwiegendd,g keine Casey, 2019  

Follow-up: median 3.6 years (range 1.5 monthsï15.8 years) 

Late toxicity in the 19 long-term survivors consisted of short-term memory loss (n=3) and RT 

necrosis (n=2)  

Tryakin, 2018  

Follow-up: median 71 months (range 6ï148 months)  

Full-dose vs reduced-dose initial chemotherapy 

¶ Hematological toxicity, grade 4: 96% vs 56%; p = 0.0004 

¶ Infectious complications, grade 3ï4 (including febrile neutropenia): 53% vs 
38%; p = 0.09 

¶ Bleeding, grade 3ï4 (tumor destruction related): 16% vs 11%; p = 1.0 

¶ Worsening of respiratory failure: 33% vs 11%; p = 0.12 

¶ Other grade 4 toxicity: 7% vs 0%; p = 0.55 

¶ Death due to toxicity: 4% vs 6%; p = 1.0 

ἅ  

Sehr niedriga,c,d,e,f,g,j 

CI: confidence interval 

Explanations  

a. Several studies lacked an appropriate control group. 

b. Not all potential confounders were adequately controlled for. 

c. There was no clearly defined standard therapy used as a comparator. 

d. The number of observed events was low. 

e. Comparison groups were heterogeneous. 

f. Treatment regimens were not consistent across studies. 

g. Low number of participants. 
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h. Some studies did not reach the 3-year timeframe. 

i. Disease progression is not equivalent to progression-free survival. 

j. Timeframe for toxicities is unclear 
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Schl¿sselfrage: Wie erfolgt die Therapie der Patienten in der schlechten Prognosegruppe unter Einbeziehung spezieller Aspekte (primªr ossªrer, cerebraler und mediastinaler Tumorlokalisation)? 

Sicherheitsbewertung 
Sicherheit Certainty 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

10-year OS mediastinal 

11 Beobachtungsstudien sehr 

schwerwiegenda,b 

nicht 

schwerwiegend 

sehr 

schwerwiegendc 

schwerwiegendd keine Danahoe, 2021  

Follow-up: 65.5 months (IQR, 23.1-89.2)  

Thoracic resection 10-year OS for poor prognosis patients: 84,5 % (P=0.48)  

ἅ  

Sehr niedriga,b,c,d 

5-year OS mediastinal 

12 Beobachtungsstudien sehr 

schwerwiegenda,b 

nicht 

schwerwiegend 

schwerwiegendc nicht 

schwerwiegend 

keine Caso, 2021  

Follow-up: 3.45 (1ï7.93) yrs  

Thoracic metastectomy 5-year OS: 93% (95% CI, 89%ï98%) 

ἅ  

Sehr niedriga,b,c 

5-year PFS mediastinal 

12 Beobachtungsstudien sehr 

schwerwiegenda,b 

nicht 

schwerwiegend 

schwerwiegendc nicht 

schwerwiegend 

keine Caso, 2021  

Follow-up: 3.45 (1ï7.93) yrs  

Thoracic metastectomy 5-year PFS:69% (95% CI, 62%ï77%) 

ἅ  

Sehr niedriga,b,c 

3-year PFS mediastinal 

13 Beobachtungsstudien sehr 

schwerwiegenda,b,f 

nicht 

schwerwiegend 

schwerwiegendc schwerwiegendd,e keine Pietzak, 2018  

Follow-up: (living patients only) 8.5 (4.6-25) yrs  

3-yr PFS: 75% (95% CI 56%-87%) 

ἅ  

Sehr niedriga,b,c,d,e,f 

3-year CSS mediastinal 
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Sicherheitsbewertung 
Sicherheit Certainty 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

13 Beobachtungsstudien sehr 

schwerwiegenda,b,f 

nicht 

schwerwiegend 

schwerwiegendc schwerwiegendd,e keine Pietzak, 2018  

Follow-up: (living patients only) 8.5 (4.6-25) yrs  

3-yr CSS: 75% (95% CI 55%-85%) 

ἅ  

Sehr niedriga,b,c,d,e,f 

CI: confidence interval 

Explanations  

a. Several studies lacked an appropriate control group. 

b. Not all potential confounders were adequately controlled for. 

c. There was no clearly defined standard therapy used as a comparator. 

d. The number of observed events was low. 

e. Low number of participants. 

f. Missing data were likely related to the true outcome. 
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Schl¿sselfrage 5:  ndert sich das Therapievorgehen in der intermediªren Prognosegruppe?   

Sicherheitsbewertung ˊ der Patienten Wirkung 

Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Adaptierte Therapie 

(prognoseadaptierte 

Therapie) 

Standardtherapie 

(verschiedene 

Chemotherapie-Regime) 

Relativ 

(95% 

CI) 

Absolut 

(95% 

CI) 

3-year OS 

21,2 Beobachtungsstudien sehr 

schwerwiegenda,b,c 

nicht 

schwerwiegend 

schwerwiegendb,d,e schwerwiegendf,g keine Aurilio, 2020  

Follow-up: 2.67 years (range 1.23ï5.0; curative setting) 

Modified-BEP 3-year OS: Intermediate risk (n=21): 89% (95% CI 63ï97) 

 

Shiraishi, 2018 

Follow-up: Median 31 months (range 0ï71CT (93.5% BEP/EP)  

3-year OS: Intermediate risk (n=75): 94.1% 

ἅ  

Sehr niedriga,b,c,d,e,f,g 

5-year OS 
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Sicherheitsbewertung ˊ der Patienten Wirkung 

Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Adaptierte Therapie 

(prognoseadaptierte 

Therapie) 

Standardtherapie 

(verschiedene 

Chemotherapie-Regime) 

Relativ 

(95% 

CI) 

Absolut 

(95% 

CI) 

51,3,4,5,6 Beobachtungsstudien sehr 

schwerwiegenda,b,c 

nicht 

schwerwiegend 

schwerwiegendb,d,e schwerwiegendf,g keine Altan, 2021  

Follow-up: Median 51.5 months (range 4ï253)  

PC-RPLND 5-year OS: 66.8 % (non-favourable 40%) p=0.004  

 

Aurilio, 2020  

Follow-up: 2.67 years (range 1.23ï5.0; curative setting)  

modified BEP 5-year OS: Intermediate risk (n=21): 89% (95% CI 63-97)  

 

Hentrich, 2021  

Follow-up: Median 95 months (95% CI 88ï104)  

CT (4ĬPEB 83%, 3ĬPEB 13%, 2ĬPEBð >2ĬVIP 83%) Intermediate: 96% (95% CI 

90ï100)  

 

Karim, 2019  

Follow-up: Median 7.3 years  

5-year OS (4ĬPEB (intermediate/poor risk) vs 3ĬPEB (good risk)): 87% vs. 98%, P < 

0.01  

 

Vasconcellos, 2019  

Follow-up: Median 46 months  

CT (89.1% BEP, 5.5% EP, 5.5%VIP, 5.5% other) 5-year OS: Intermediate risk: 83.6%  

ἅ  

Sehr niedriga,b,c,d,e,f,g 
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Sicherheitsbewertung ˊ der Patienten Wirkung 

Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Adaptierte Therapie 

(prognoseadaptierte 

Therapie) 

Standardtherapie 

(verschiedene 

Chemotherapie-Regime) 

Relativ 

(95% 

CI) 

Absolut 

(95% 

CI) 

3-year PFS 

14 Beobachtungsstudien sehr 

schwerwiegenda,b,c 

nicht 

schwerwiegend 

schwerwiegendb,h schwerwiegendg keine Hentrich, 2021  

Follow-up: Median 95 months (95% CI 88ï104)  

2-year PFS CT (n=30 intermediate prognosis, 4ĬPEB 83%, 3ĬPEB 13%, 2ĬPEBð 

>2ĬVIP 83%) Intermediate: 83% (95% CI 70ï98) 

ἅ  

Sehr niedriga,b,c,g,h 

5-year PFS 

16 Beobachtungsstudien sehr 

schwerwiegenda,b,c 

nicht 

schwerwiegend 

schwerwiegendb schwerwiegendg keine Vasconcellos, 2019  

Follow-up: Median 46 months  

CT (89.1% BEP, 5.5% EP, 5.5%VIP, 5.5% other) 5-year PFS: Intermediate risk: 

70.9% 

ἅ  

Sehr niedriga,b,c,g 

Langzeottoxizitªt 

11 Beobachtungsstudien sehr 

schwerwiegenda,b 

nicht 

schwerwiegend 

sehr 

schwerwiegendb,d,i 

schwerwiegendg keine Aurilio, 2020 

Follow-up: 2.67 years (range 1.23-5.0; curative setting) 

modified BEP: 

¶ Any grade: 100% (85% haematological toxicity, 100% 
nonhaematological, 1% pulmonary toxicity) 

¶ Grade 1-2: 100% (58% haematological toxicity, 100% 
nonhaematological, 1% pulmonary toxicity) 

¶ Grade 3: 20% (20% haematological toxicity, 1% nonhaematological) 

¶ Grade 4: 35% (35% haematological toxicity, 1% nonhaematological)  

ἅ  

Sehr niedriga,b,d,g,i 
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CI: confidence interval 

Explanations  

a. Confounding between comparison groups was not adequately controlled for. 

b. Several studies lacked an appropriate control group. 

c. Some degree of selection bias is inherent to the retrospective design and to treatment allocation. 

d. Studies combined patients across different IGCCCG risk groups. 

e. Overall survival was reported as a descriptive outcome rather than as a treatment effect. 

f. Some estimates were associated with wide confidence intervals. 

g. The number of observed events was low. 

h. Reported 2-year progression-free survival fell short of the 3-year follow-up benchmark. 

i. No differentiation between acute and late toxicities 
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Schl¿sselfrage 6: Gibt es Unterschiede in der Therapie von Patienten mit und ohne HIV und Keimzelltumorerkrankungen?   

Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Gesamt¿berleben (Overall survival (OS)) (5-year) (Nachbeobachtung: Median 6.5 Jahre; bewertet mit: OS was measured from the date of diagnosis to the last follow-up or to death from any cause.) 

11 Beobachtungsstudien sehr 

schwerwiegenda 

nicht 

schwerwiegendb 

schwerwiegendc nicht 

schwerwiegendd 

keine 5-year OS: 91 %(95% CI, 0.850-0.977)  ἅ  

Sehr niedriga,b,c,d 

Gesamt¿berleben (Overall survival (OS)) (10-year) (bewertet mit: OS was measured from the date of diagnosis to the last follow-up or to death from any cause.) (Nachbeobachtung: Median 6.5 Jahre) 

11 Beobachtungsstudien sehr 

schwerwiegenda 

nicht 

schwerwiegendb 

schwerwiegendc schwerwiegende keine 10 year OS: 85% (95% CI, 0.760-0.957) ἅ  

Sehr niedriga,b,c,e 

Progressionsfreies ¦berleben (PFS) (Nachbeobachtung: Median 6.5 Jahre; bewertet mit: calculated from the date of diagnosis to the time of progression, relapse, or death.) 

11 Beobachtungsstudien sehr 

schwerwiegenda 

nicht 

schwerwiegendb 

schwerwiegendc nicht 

schwerwiegendf 

keine 5-year PFS: 81 % (95 % CI 0.730ï0.899)  ἅ  

Sehr niedriga,b,c,f 

Progressionsfreies ¦berleben (PFS) (Nachbeobachtung: Median 6.5 Jahre; bewertet mit: calculated from the date of diagnosis to the time of progression, relapse, or death) 

11 Beobachtungsstudien sehr 

schwerwiegenda 

nicht 

schwerwiegendb 

schwerwiegendc schwerwiegendg keine 10-year PFS: 73% (95% CI, 0.622-0.854) ἅ  

Sehr niedriga,b,c,g 

Krebsspezifisches ¦berleben (DFS) (5-Jahre) (Nachbeobachtung: Median 6.5 Jahre; bewertet mit: calculated from the date of diagnosis to the last follow-up or death by GCC) 

11 Beobachtungsstudien sehr 

schwerwiegenda 

nicht 

schwerwiegendb 

schwerwiegendc schwerwiegendh keine 5-year DFS: 95% (95% CI, 0.903-0.999) ἅ  

Sehr niedriga,b,c,h 

Krebsspezifisches ¦berleben (DFS) (5-Jahre) (Nachbeobachtung: Median 6.5 Jahre; bewertet mit: calculated from the date of diagnosis to the last follow-up or death by GCC) 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

11 Beobachtungsstudien sehr 

schwerwiegenda 

nicht 

schwerwiegendb 

schwerwiegendc sehr 

schwerwiegendi 

keine 10-year DFS: 95% (95% CI, 0.903-0.999) ἅ  

Sehr niedriga,b,c,i 

CI: confidence interval 

 

Explanations  

a. Retrospective, uncontrolled cohort study Bias due to confounding: no HIV-negative control group/ historical control group Bias in selection of participants: Patients were recruited from specialized international HIV and germ-cell cancer centers, Bias in classification of interventions 
ñAntineoplastic treatments administered largely represent the standard of careò Bias due to deviations from intended interventions: ñDose reduction of first-line chemotherapy was necessary in 3 of 39 patients (8%)ò ñChemotherapy was delayed in 4 of 39 patients (10%)ò Deviations 
were documented, but may influence outcomes. Bias due to missing data: ñData on cART were available for 80 patientsò ñHIV RNA was available in 67 patientsò Missingness exists but is not extensive for primary outcomes. Bias in measurement of outcomes: Primary endpoints 
were objective (overall survival, progression-free survival) with clear definitions. Bias in selection of the reported result: Outcomes were predefined and consistently reported. Very serious limitations  

b. Only one large international cohort is available; therefore, no conflicting results between multiple studies exist.  

c. Conclusion of the authors: "Patients with HIV-GCC should be managed identically to HIV-negative patients." The study includes only HIV-positive patients. Comparison with HIV-negative patients is made indirectly using external historical cohorts. 

d. Although the sample size is moderate (n = 89), survival estimates are reported with 95% confidence intervals, and intervals are not excessively wide. ñThe OS rates of the entire cohort at 5 years were 91% (95% CI 0.850ï0.977)ò 

e. Although the sample size is moderate (n = 89), survival estimates are reported with 95% confidence intervals, and intervals are wide. ñThe OS rates of the entire cohort at 10 years were 85% (95% CI, 0.760-0.957)." Only 12 deaths Ÿ limited event count 

f. 5-year PFS was 81 % (95 % CI 0.730ï0.899). The confidence interval does not indicate serious imprecision for the 5-year estimate. 

g. 10-year PFS was 73 % (95 % CI 0.622ï0.854). The confidence interval spans clinically relevant differences in long-term disease control, and the small number of progression events results in serious imprecision of the 10-year estimate. 

h. Five-year DFS was 95 % (95 % CI 0.903ï0.999). Although the confidence interval is numerically narrow, the very small number of relapse events results in statistical instability and serious imprecision of the 5-year estimate. 

i. Ten-year DFS remained 95 % (95 % CI 0.903ï0.999). The extremely low number of relapse events over long follow-up leads to very unstable effect estimation and very serious imprecision of the 10-year result. 
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Schl¿sselfrage 7: Welchen Stellenwert hat das Einsetzen einer Hodenprothese nach radikaler Orchiektomie auf die Lebensqualitªt und die Therapiesicherheit bei Keimzelltumorpatienten? 

Sicherheitsbewertung 

Auswirkung Sicherheit Wichtigkeit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Lebensqualitªt 

31,2,3 Beobachtungsstudien sehr 

schwerwiegenda,b,c 

nicht 

schwerwiegend 

schwerwiegendd schwerwiegende,f starke assoziation Clifford, 2018  

Follow-up: 80.5% of patients >12 monthsOverall satisfaction: 7% poor, 10% average, 43% 

good, 40% excellent 87.5% would have surgery again  

 

Nichols, 2019  

Follow-up: Median 5.2 years since diagnosis (range 0ï43)  

Receiving a TP was a predictor of overall genital satisfaction (OR = 3.29; 95% CI 1.49-7.27)  

TP recipients reported greater satisfaction with genital appearance (79.7% vs 60.2%; P = 

0.02)  

 

Ramos, 2022  

Follow-up: Mean 43 months with prosthesis (range 14ï70)Overall satisfaction good or 

excellent in 97.7% of patient 88.6% would choose TP again; 11.4% would decline  

ἅ  

Sehr niedriga,b,c,d,e,f 

 

Adverse Events 
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Sicherheitsbewertung 

Auswirkung Sicherheit Wichtigkeit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

41,2,3,4,5 Beobachtungsstudien sehr 

schwerwiegenda,g 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

keine Aksoy, 2024  

Explantations increased from 60 in 2006 to 115 in 2020 (+3.6 cases/year; p < 0.001)The 

share of explantation due to infection stable with 15% in 2006 and 21.7% in 2020 (p = 0.263)  

 

Clifford, 2018  

Follow-up: 80.5% of patients >12 months 

10% (4 patients) reported problems with TP. Reasons given: torn anchoring suture, 

malposition, too firm 

 

Musi, 2020  

Follow-up: Median 57.7 months Complication rate: 

¶ RT: 6.2% encountered problems 

¶ CT + RT: no complications reported 

¶ Orchiectomy only: 6.03% reported problems 

 

Ramos, 2022  

 

Follow-up: Mean 43 months (range 14ï70) 

 

Complications: n=1 patient (2.2%) underwent TP explanation due to infection and implant 

extrusion, n=2 patients (4.5%) had scrotal haematoma 

 

Nichols, 2019  

Follow-up: Median 5.2 years since diagnosis 

TP recipients were more likely to report scrotal pain (49.1% vs 30.5%; P = .01)  

ἅ  

Sehr niedriga,g 
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CI: confidence interval 

Explanations  

a. Survey and respondent bias are possible due to the survey-based study design. 

b. No validated questionnaires were used. 

c. Selection bias is likely, as only patients who received TP were included. 

d. Quality of life was not directly measured and was assessed only through surrogate outcomes such as satisfaction and body image. 

e. Some estimates were associated with wide confidence intervals. 

f. The number of participants was limited. 

g. Clinical data on included patients were incomplete. 
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11.3.4.2  Kapitel 11  

Schl¿sselfrage 1: In welchen Intervallen sollte die Nachsorge bei Seminom- und Nicht-Seminom- Patienten in Abhªngigkeit des primªren klinischen Stadiums und der durchgef¿hrten Therapieform sattfinden? 

Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Gesamt¿berleben 

11 randomisierte 

klinische Studien 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

keine Joffe 2022  

Five-year Overall survival (OS) all groups: Ó 98% 

ἅἅἅἅ 

Hoch 

Krebsspezifisches ¦berleben 

12 Beobachtungsstudien schwerwiegenda,b,c nicht 

schwerwiegend 

schwerwiegendd,e schwerwiegendf keine Tyrrell 2018 

n=501 patients: none died of their disease (stage 1 seminoma) 

ἅ  

Sehr niedriga,b,c,d,e,f 

Zeitdauer bis zum Rezidiv 

51,2,3,4,5 randomisierte 

klinische Studie 

Beobachtungsstudien 

nicht 

schwerwiegend 

nicht 

schwerwiegendg 

nicht 

schwerwiegendh 

schwerwiegendi keine Gariscsak 2022  

NSGCT  

¶ median time to relapse: 6.30 mo (1.90ï331.9 mo)  

¶ Time from orchiectomy to relapse (mo), median (range)  
1. scheduale: 6.54 (2.67-21.13)  
2. scheduale: 6.89 (3.10-331.90) 1  
3. scheduale: 7.37 (1.90-76.63) 2  
4. scheduale: 4.47 (2.10-64.50) 1,2  
p=0.025* Ŀ  

¶ Relapse free survival (mo since Orchiectomy) Surveillance time period 
(p=0.0040) 

o 1. scheduale:  
0 mo. n=52  
12 mo: n=32  
24 mo: n=28  
36 mo: n=24  
48 mo: n=23  
60 mo: n=21  

o 2. scheduale:  
0 mo: n=62  

ἅἅἅ  

Moderatg,h,i (randomisierte 

klinische Studie) 

ἅ   

Sehr niedrigg,h,i 

(Beobachtungsstudien) 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

12 mo: n=47  
24 mo: n=40  
36 mo: n=39  
48 mo: n=37  
60 mo: n=36  

o 3. scheduale:  
0 mo: n=333  
12 mo: n=261  
24 mo: n=228  
36 mo: n=209  
48 mo: n=191  
60 mo: n=164  

o 4. scheduale:  
0 mo: n=193  
12 mo: n=149  
24 mo: n=135  
36 mo: n=107  
48 mo: n=78  
60 mo: n=58  

Seminoma  

¶ median time to relapse: 13.25 mo (2.30ï133.28 mo) 

¶ Time from orchiectomy to relapse (mo), median (range)  
1. scheduale: 15.52 (2.66-133.28)  
2. scheduale: 13.02 (3.29-113.46)  
3. scheduale: 14.40 (2.30-60.13)  
4. scheduale: 9.46 (5.98-12.76)  
p=0.639 

¶ Relapse free survival (mo since Orchiectomy) Surveillance time period 
(p=0.7121) 

o 1. scheduale:  
0 mo. n=416 
12 mo: n=376 
24 mo: n=343 
36 mo: n=326 
48 mo: n=315 
60 mo: n=301 

o 2. scheduale:  
0 mo: n=241 
12 mo: n=216 
24 mo: n=191 
36 mo: n=179 
48 mo: n=169 
60 mo: n=161 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

o 3. scheduale:  
0 mo: n=248 
12 mo: n=221 
24 mo: n=198 
36 mo: n=171 
48 mo: n=137 
60 mo: n=104 

o 4. scheduale:  
0 mo: n=37 
12 mo: n=33 
24 mo: n=23 
36 mo: n=0 

Lindahl 2025 

¶ Time to relapse, months total: Median 12 (IQR: 7-20) 

¶ Time to relapse, year 0-2 total: 132 (90 %) 

¶ Time to relapse, year 2-5 total: 14 (10 %) 

Joffe, 2022 

Five-year Disease-free survival (DFS) CT vs. MRI 

¶ CT group: 88%o 

¶ MRI group: 86% 

¶ HR=1.12 (CI 90%: 0.79-1.59) 

 

Lobo 2021 

¶ time between orchiectomy and relapse median: 7.7 mo (IQR 4.5ï16.1) 

Tyrrell 2018 

Time of recurrence after initial diagnosisĿ  

¶ 2 yrs: n=23 (74.2%) 

¶ 5 yrs: n=3 

Rezidivrate 

41,2,3,5 randomisierte 

klinische Studie 

Beobachtungsstudien 

nicht 

schwerwiegend 

schwerwiegendj nicht 

schwerwiegend 

nicht 

schwerwiegend 

keine Gariscsak 2022  

NSGCT  

ἅἅἅ  

Moderati (randomisierte 

klinische Studie) 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

¶ Number relapsed, n (%)  
1. scheduale: 24 (46.2)  
2. scheduale: 20 (32.3)  
3. scheduale: 80 (24.0)   
4. scheduale: 41 (21.2)  
p=0.002*  
Total relapse: 165 (25.7) 

¶ Second relapse, n (%)  
1. scheduale: 9 (11.1)  
2. scheduale: 5 (12.8)  
3. scheduale: 4 (11.4)  
4. scheduale: 0  
p=0.967  

Seminoma 

¶ Number relapsed, n (%)  
1. scheduale: 81 (19.5)  
2. scheduale: 39 (16.2)  
3. scheduale: 35 (14.1)  
4. scheduale: 4 (10.8)  
p=0.221  
Total relapse: 159 (16.9);  

¶ Second relapse, n (%) 
1. scheduale: 9 (11.1)  
2. scheduale: 5 (12.8) 
3. scheduale: 4 (11.4) 
4. scheduale: 0 
p=0.967  

Lindahl 2025 

¶ Number of relapses detected during the surveillance program total: 
146 (16%) 

Joffe 2022 

¶ Relapse: n=82 patients (12%) 

Seven CT vs. Three CT: Six-Year Incidence of Advanced Relapse According to Individual 
Trial ArmĿ Primary outcome: stage Ó IIC (RMH) 

¶ ITT analysis 
Seven CT: 0% 
Three CT: 5.1% (8 events) 

¶ PP analysis  
Seven CT: 0% 
Three CT: 5.1% (8 events) 

ἅ   

Sehr niedrigi 

(Beobachtungsstudien) 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Key secondary outcome: size Ó 3 cm 

¶ ITT analysis 
Seven CT: 1.8% (3 events)  
Three CT: 6.4% (10 events) 

¶ PP analysis  
Seven CT: 1.8% (3 events) 
Three CT: 6.4% (10 events) 

¶ Total patients  
Seven CT: 169 
Three CT: 166 

Seven MRI vs. Three MRI Six-Year Incidence of Advanced Relapse According to Individual 
Trial ArmĿ Primary outcome: stage Ó IIC (RMH) 

¶ ITT analysis 
Seven MRI: 0.6% (1 events)  
Three MRI: 0.6% (1 events) 

¶ PP analysis  
Seven MRI: 0.6% (1 events) 
Three MRI: 0.6% (1 events)Ŀ  

Key secondary outcome: size Ó 3 cm 

¶ ITT analysis 
Seven MRI: 3.6% (6 events)  
Three MRI: 3.0% (5 events) 

¶ PP analysis  
Seven MRI: 3.7% (6 events) 
Three MRI: 3.1% (5 events) 

¶ Total patients  
Seven MRI: 167 
Three MRI: 167 

Lobo 2021 

¶ miR-371a-3p levels increased in cases of relapse  

¶ relapse: n=34 patients (22.52%)  

¶ median values for miR-371a-3p in patients without relapse compared 
to patients with relapse:all patients: 2.43 vs 2.74 (p=0.31)  

Tyrrell 2018 

¶ Recurrence overall: n=31 patients (6.2%) 

¶ Second relapse n=2 
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CI: confidence interval 

Explanations  

a. Lack of information on study dropouts 

b. No adjustment for confounders 

c. Bias inherent to retrospective design 

d. No direct comparison between different follow-up intervals 

e. CSS was not a primary outcome of the study 

f. low number of events 

g. Some studies use first diagnosis others ochiectomy to claculate time to relapse 

h. DFS also counts deaths without recurrence 

i. Ci mostly not reported though ranges tend to be large 

j. Varying follow-up length 

References  

1.Joffe, . Imaging Modality and Frequency in Surveillance of Stage I Seminoma Testicular Cancer: Results From a Randomized, Phase III, Noninferiority Trial (TRISST).2022.  

2.Tyrrell, . Changing Practice Evaluation-Stage 1 Seminoma: Outcomes With Adjuvant Treatment Versus Surveillance: Risk Factors for Recurrence and Optimizing Follow-up Protocols-Experience From a Supraregional Center.2018.  
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4.Lindahl, . Relapse detection in the Danish surveillance program of patients with clinical stage I seminoma: a nationwide study.2025.  

5.Lobo, . Utility of Serum miR-371a-3p in Predicting Relapse on Surveillance in Patients with Clinical Stage I Testicular Germ Cell Cancer.2021.  

Schl¿sselfrage 3: Ist die MRT im Vergleich zur CT bei der Nachsorge von Patienten mit Keimzelltumor des Hodens hinsichtlich der Detektionsrate von Rezidiven und der diagnostischen Genauigkeit in allen Stadien gleichwertig? 

Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Zeitdauer bis zum Rezidiv 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

11 randomisierte 

klinische 

Studien 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

nicht 

schwerwiegenda 

schwerwiegendb keine Five-year Disease-free survival (DFS)  

(Median follow-up 72 mo) 

DFS events included n=7 deaths from other causes 

¶ CT group: 88% 

¶ MRI group: 86% 

¶ HR=1.12 (CI 90%: 0.79-1.59) 

ἅἅἅ  

Moderata,b 

Rezidivrate 

11 randomisierte 

klinische 

Studien 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

nicht 

schwerwiegend 

keine Relapse: n=82 patients (12%) 

CT vs. MRI Six-Year Incidence of Advanced Relapse According to Factorial Comparison 

GroupĿ Primary outcome: stage Ó IIC (RMH)Total: n=10 patients (1.5%) had stage Ó IIC 

relapse (for more information, see study) 

¶ ITT analysis 

CT: 2.6% (8 events)  

MRI: 0.6% (2 events) 

Difference,a: -1.9% (90% CI: -3.5 to -0.3) 

¶ PP analysis  

CT: 2.6% (8 events) 

MRI: 0.6% (2 events) 

Difference,a: -1.9% (90% CI: -3.6 to -0.3) 

¶ taking the relapsed group as the denominator, this was a decrease of 14.6% 

(ï26.2 to ï2.6), from 19.5% with CT to 4.9% with MRI, in the proportion with Ó 

IIC diseasea Incidence with MRI ï incidence with CT (ie, negative values 

reflect a decrease with MRI) 

ἅἅἅἅ 

Hoch 

CI: confidence interval 

Explanations  

a. DFS also counts deaths without recurrence 
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b. Wide confidence interval 

References  

1.Joffe, . Imaging Modality and Frequency in Surveillance of Stage I Seminoma Testicular Cancer: Results From a Randomized, Phase III, Noninferiority Trial (TRISST).2022.  

Schl¿sselfrage 6: Welchen Stellenwert hat die miRNA-371 in der Nachsorge des Keimzelltumors des Hodens?  
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Sensitivitªt 

21,2 Beobachtungsstudien nicht 

schwerwiegend 

nicht 

schwerwiegenda 

nicht 

schwerwiegend 

schwerwiegendb,c keine Pycha 2023  

¶ M371-Test  

Sensitivity: 86.4  

NPV: 93.3%  

¶ AFP  

Sensitivity: 50%  

NPV: 81%  

¶ LDH  

Sensitivity: 31.8%  

NPV: 75.4%  

¶ ɔ-HCG  

Sensitivity: 63.6%  

NPV: 86.4%  

Belge 2024 

Relapse detection:  

¶ M 371  

Sensitivity: 100%  

¶ bHCG  

Sensitivity: 35.5% (95% CI: 19.2-54.6 %)  

¶ AFP  

Sensitivity: 25.0% (95% CI: 11.5-43.3 %) 

¶ bHCG/AFP  

Sensitivity: 45.2% (95% CI: 27.3-64.0 %) 

ἅ  

Sehr niedriga,b,c 

Spezifitªt 
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Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

21,2 Beobachtungsstudien nicht 

schwerwiegend 

nicht 

schwerwiegendd 

nicht 

schwerwiegend 

schwerwiegendc keine Pycha 2023  

¶ M371-Test  

Specificity: 82.4%  

PPV: 67.9%  

¶ AFP  

Specificity: 92.2%  

PPV: 73.3%  

¶ LDH  

Specificity: 90.2%   

PPV: 58.3% 

¶ ɔ-HCG  

Specificity: 100%  

PPV: 100%  

Belge 2024  

Relapse-free cases  

¶ M 371  

Specificity: 96.3%  

¶ bHCG  

Specificity: 98.0% (95% CI: 94.9ï99.4%)  

¶ AFP  

Specificity: 93.9% (95% CI: 89.5ï96.8%) 

¶ bHCG/AFP  

Specificity: 91.8% (95% CI: 87.1ï95.3%) 

ἅ  

Sehr niedrigc,d 

Zeitdauer bis Rezidiv 



11 . Anlagen    

© Leitlinienprogramm Onkologie | Leitlinienreport S3 -Leitlinie Hodentumoren  | Version 2.01  | September  20 26  

263  

Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

31,3,4 Beobachtungsstudien nicht 

schwerwiegend 

nicht 

schwerwiegend 

nicht 

schwerwiegende,f 

schwerwiegendg keine Lobo 2021  

relapse: n=34 patients (22.52%)  

median: 7.7 mo (IQR 4.5ï16.1)  

¶ n=13 (38%) had elevation of serum AFP and/or HCG (NSGCT n=9 (60%); 

Seminoma n=4 (21%)) 

¶ miR-371a-3p levels at relapse were higher than postorchiectomy levels in 

32/34 (94.1%) 

Fankhauser 2022  

¶ Recurrences were detected at a median of 2 mo (IQR 0.5ï3, range 0ï5) 
earlier using miR-371a-3p than using the standard follow-up investigations 
Belge 2024  

¶ Median interval to relapse, all patients: 6 mo; IQR 3-12 

Belge 

¶ n=11 patients (28.2%): elevations of the M371 test preceded relapse 
detection with imaging techniques and/or marker elevations by 3 to 15 mo 

¶ difference between the median time to relapse detection with the M371 and 
with traditional methods: Log rank test p=0.956 

¶ both diagnostic modalities detect relapses at a median of 6 mo, with no 
significant diagnostic advantage of M371 over conventional techniques 

ἅ  

Sehr niedrige,f,g 

CI: confidence interval 

Explanations  

a. All results point in the same direction though individual values differ substancially 

b. Wide confidence intervals 

c. Low number of events 

d. The performance of miRNA371 vs bHCG varies from similar to inferior 
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e. One study only provided the time to relapse for the entire cohort 

f. While Lobo et al don't give timings, an earlier detection is reasonable to assume by way of measured markers at relapse 

g. Wide ranges for detection timings 

References  
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Schl¿sselfrage 7: Welchen Stellenwert hat der Rºntgenthorax in der Nachsorge des Keimzelltumors des Hodens?  

Sicherheitsbewertung 

Auswirkung Sicherheit 

ˊ der 

Studien 
Studiendesign Risiko f¿r Bias Inkonsistenz Indirektheit 

Fehlende 

Genauigkeit 
Andere Faktoren 

Detektion von Rezidiven 

11 Beobachtungsstudien sehr 

schwerwiegenda,b,c 

nicht 

schwerwiegend 

schwerwiegenda nicht 

schwerwiegend 

keine Relapses 

Total: n=159 

Seminomas: n=83 

Non-seminomas: n=76 

Relapse detection 

CXR 

Seminomas: 0% (n=0) 

Non-seminomas: 0% (n=0) 

CT scan 

Seminomas: 84% (n=70) 

Non-seminomas: 62% (n=47) 

Tumour markers 

Seminomas: 15% (n=12) 

Non-seminomas: 38% (n=29) 

MRI 

Seminomas: 1% (n=1) 

Non-seminomas: 0% (n=0) 

ἅ  

Sehr niedriga,b,c 

CI: confidence interval 

Explanations  

a. No direct comparison groups 

b. No index test 

c. No reference standard provided 

References  

1.Pena, De,La. No longer any role for routine follow-up chest x-rays in men with stage I germ cell cancer.2017.  
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11.4  Kommentare zur Konsultationsfassung   

Werden nach Absc hluss der Konsultationsphase hier ber ichtet  

Kapitel/Seite  Entwurfstext der Leitlinie  Vorgeschlagene Änderung  Begründung  

(mit Literaturangaben)  

Anmerkung des 

Redaktionsteams  
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11.5  Anlage AMSTAR -2-Instrument 20 17  

1. Did the research questions and inclusion criteria for the review include the components of PICO?  

For Yes:  

 Population  

 Intervention  

 Comparator group  

 Outcome  

Optional (recommended)  

 Timeframe for follow -up  

 Yes  

 No 

2. Did the report of the review contain an explicit statement that the review methods were established 

prior to the conduct of the review and did the report justify any significant deviations from the 

protocol?  

For Partial Yes: The authors state that they 

had a written protocol or guide that 

included ALL the following:  

 review question(s)  

 a search strategy  

 inclusion/exclusion criteria  

 a risk of bias assessment  

For Yes: As for partial yes, plus the 

protocol should be registered and 

should also have specified:  

 a meta -analysis/synthesis plan, if 

appropriate, and  

 a plan for investigating causes of 

heterogeneity  

 justification for any deviations from 

the protocol  

 Yes  

 Partial Yes  

 No 

3. Did the review authors explain their selection of the study designs for inclusion in the review?  

For Yes, the review should satisfy ONE of the following:  

 Explanation for including only RCTs  

 OR Explanation for including only NRSI  

 OR Explanation for including both RCTs and NRSI  

 Yes  

 No 

4. Did the review authors use a comprehensive literature search strategy?  

For Partial Yes (all the following):  

 searched at least 2 databases (relevant to 

research question)  

 provided key word and/or search strategy  

 justified publication restrictions (e.g. 

language)  

For Yes, should also have (all the 

following):  

 searched the reference lists / 

bibliographies of included studies  

 searched trial/study registries  

 included/consulted content experts 

in the field  

 where relevant, searched for grey 

literature  

 conducted search within 24 months 

of completion of the review  

 Yes  

 Partial Yes  

 No 

5. Did the review authors perform study selection in duplicate?  

For Yes, either ONE of the following:  

 at least two reviewers independently agreed on selection of eligible studies and 

achieved consensus on which studies to include  

 OR two reviewers selected a sample of eligible studies and achieved good 

agreement (at least 80 percent), with the remainder selected by one reviewer.  

 Yes  

 No 

6. Did the review authors perform data extraction in duplicate?  

For Yes, either ONE of the following:  

 at least two reviewers achieved consensus on which data to extract from included 

studies  

 Yes  

 No 
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 OR two reviewers extracted data from a sample of eligible studies and achieved 

good agreement (at least 80 percent), with the remainder extracted by one reviewer.  

7. Did the review authors provide a list of excluded studies and justify the exclusions?  

For Partial Yes:  

 provided a list of all potentially relevant 

studies that were read in full -text form but 

excluded from the review  

For Yes, must also have:  

 Justified the exclusion from the 

review of each potentially relevant 

study  

 Yes  

 Partial Yes  

 No 

8. Did the review authors describe the included studies in adequate detail?  

For Partial Yes (ALL the following):  

 described populations  

 described interventions  

 described comparators  

 described outcomes  

 described research designs  

For Yes, should also have ALL the 

following:  

 described population in detail  

 described intervention in detail 

(including doses where relevant)  

 described comparator in detail 

(including doses where relevant)  

 described studyõs setting  

 timeframe for follow -up  

 Yes  

 Partial Yes  

 No 

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual 

studies that were included in the review?  

RCTs  

For Partial Yes, must have assessed RoB 

from  

 unconcealed allocation, and  

 lack of blinding of patients and assessors 

when assessing outcomes (unnecessary for 

objective outcomes such as all cause 

mortality)  

 

For Yes, must also have assessed RoB 

from:  

 allocation sequence that was not 

truly random, and  

 selection of the reported result from 

among multiple measurements or 

analyses of a specified outcome  

 Yes  

 Partial Yes  

 No  

 Includes only 

NRSI 

NRSI  

For Partial Yes, must have assessed RoB:  

 from confounding, and  

 from selection bias  

 

For Yes, must also have assessed RoB:  

 methods used to ascertain exposures 

and outcomes, and  

 selection of the reported result from 

among multiple measurements or 

analyses of a specified outcome  

 Yes  

 Partial Yes  

 No  

 Includes only 

RCTs 

10. Did the review authors report on the sources of funding for the studies included in the review?  

For Yes  

 Must have reported on the sources of funding for individual studies included in the 

review. Note: Reporting that the reviewers looked for this information but it was not 

reported by study authors also qualifies  

 Yes  

 No 

11. If meta -analysis was performed did the review authors use appropriate methods for statistical 

combination of results?  

RCTs  

For Yes:  

 The authors justified combining the data in a meta -analysis  

 AND they used an appropriate weighted technique to combine study results and 

 Yes  

 No  

 No meta -

analysis 

conducted  
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adjusted for heterogeneity if present.  AND investigated the causes of any 

heterogeneity  

For NRSI  

For Yes:  

 The authors justified combining the data in a meta -analysis  

 AND they used an appropriate weighted technique to combine study results, 

adjusting for heterogeneity if present  

 AND they statistically combined effect estimates from NRSI that were adjusted for 

confounding, rather than combining raw data, or justified combining raw data when 

adjusted effect estimates were not available  

 AND they reported separate summary estimates for RCTs and NRSI separately when 

both were included in the review  

 Yes  

 No  

 No meta -

analysis 

conducted  

12. If meta -analysis was performed, did the review authors assess the potential impact of RoB in 

individual studies on the results of the meta -analysis or other evidence synthesis?  

For Yes:  

 included only low risk of bias RCTs  

 OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the 

authors performed analyses to investigate possible impact of RoB on summary 

estimates of effect.  

 Yes  

 No  

 No meta -

analysis 

conducted  

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the 

results of the review?  

For Yes:  

 included only low risk of bias RCTs  

 OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a 

discussion of the likely impact of RoB on the results  

 Yes  

 No 

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity 

observed in the results of the review?  

For Yes:  

 There was no significant heterogeneity in the results  

 OR if heterogeneity was present the authors performed an investigation of sources 

of any heterogeneity in the results and discussed the impact of this on the results of 

the review  

 Yes  

 No 

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation 

of publication bias (small study bias) and discuss its likely impact on the results of the review?  

 performed graphical or statistical tests for publication bias and discussed the 

likelihood and magnitude of impact of publication bias  

 Yes  

 No  

 No meta -

analysis 

conducted  

16. Did the review authors report any potential sources of conflict of interest, including any funding 

they received for conducting the review?  

For Yes:  

 The authors reported no competing interests OR  

 The authors described their funding sources and how they managed potential 

conflicts of interest  

 Yes  

 No 
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11.6  Übersetzungsmatrix für Evidenzstufen zwischen SIGN, Oxford 2009 und Oxford 

2011 bei Theapiestudien  
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