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Wat komt aan de orde vandaag

• Het verhaal van deze (nieuwe) indicatie
• Historie OLT
• Aantallen 
• (Oncologische) indicaties
• CRLM
• Noorwegen
• Tekort aan donoren

• NATIONAAL PROTOCOL OLT CRLM
• Wie komt er (niet) voor in aanmerking

• (veel) vragen, mag ook tussendoor
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Korte Historie Livertransplantatie
• 1963 eerste succesvolle Levertransplantatie in USA (Thomas Starzl)

• 1979 eerste succesvolle Levertransplantatie in NL (UMCG)
• Nog immer in leven! (oudste ontvanger ter wereld)

• 1982 eerste Levertransplantatie bij een kind 

• Jaarlijks ca. 170 OLTs in Nederland
• Rotterdam, Leiden, Groningen

• 2022 (record jaar)
• 88 OLTs in UMCG
• Wv 17 LDLT 
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Greep uit enkele veelvoorkomende indicaties OLT
• Eind stadium chronische leverziekten

• Cirrose obv
• Galwegaandoeningen (PSC, PBC)
• Viraal (Hepatitis B,C)
• Post-alcoholisch
• MAFLD 

• Acuut leverfalen, 
• Falend transplantaat (HAT, PNF)
• Intoxicaties (PCM, Groeneknolameniet)

• Metabole ziekten (Wilson, MMA, CF etc)
• Oncologische indicaties

• HCC
• NET
• Cholangiocarcinoom
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OLT voor Hepatocellulair carcinoma (HCC)

Mazzaferro et al. N Engl J Med 
1996;334:693-9
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Voorwaarden OLT HCC

• Verschillende modellen
• Milaan-criteria
• AFP model

• Downstaging
• Ablatie
• SIRT
• TACE
• SABR
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OLT voor hilair cholangiocarcinoom

• Nationaal 
protocol 
sinds 2010
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Voorwaarden OLT Hilair Cholangiocarcinoom

• Irresectabel
• Niet te groot (3 cm)
• Geen metastasen (stagerings laparoscopie (ROBOT))
• NSE (38 MELD punten)
• Bij OLT geen metastasen 

• Lymfeklieren ligament
• Peritoneaal 

• Vaak ook HJ reconstructie galwegen
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Even naar ander onderwerp - CRLM
Colorectale levermetastasen
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• Colorectal cancer most prevalent solid malignancy (NL incidence 2016: 15.000, 2019: 
13.000)

• 50% liver metastasis
• Hepatectomy/local treatment is the only curative treatment (5-jrs OS up to 55%)
• Curative resection possible in only 20% of cases, but moving target (liver remnant, R0, 

EHD)

Colorectal liver metastasis (CRLM)

• R0 resection not 
obtainable (chemo)

• No adequate liver
remnant (PVE)
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Liver resectionOncological treatment

Colorectal liver metastasis (CRLM)
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Predicting outcome after liver resection
• Fong Clinical Score

House MG, Ito H, Gonen M, Fong Y, Allen 
PJ, Dematteo RP, et al. Survival after 
Hepatic Resection for Metastatic 
Colorectal Cancer: Trends in Outcomes for 
1,600 Patients during Two Decades at a 
Single Institution. J Am Coll Surg. 2010 
May;210(5):744–52. 

Fong Y, Fortner J, Sun RL, Brennan MF, 
Blumgart LH. Clinical score for 
predicting recurrence after hepatic 
resection for metastatic colorectal 
cancer: analysis of 1001 consecutive 
cases. Ann Surg. 1999 Sep;230(3):309–
318
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Oslo experience OLTx for CRLM
Background: no shortage of organs
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Hagness M, Foss A, Line P-D, Scholz T, Jørgensen PF, Fosby B, et al. Liver transplantation 
for nonresectable liver metastases from colorectal cancer. Ann Surg. 2013 
May;257(5):800–6.

SECA 1 study

Design: Open, prospective pilot study 2006-2011
N=21 (population 5 million) 

Main inclusion criteria: 

• CLM not eligible for resection 

• Minimum six weeks of chemotherapy

• No extra-hepatic disease

• Good performance (ECOG 0-1)

Heterogeneous group

• Extent of disease

• No of mets (4-40)

• Lines of chemotherapy given 

• N status of primary tumor (7-7-7) 

5yr OS estimated 60%
5yr OS observed 53%
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Outcomes – Patterns of Recurrence-SECA-1

Hagness, M., Foss, A., Egge, T. S. & Dueland, S. Patterns of 
recurrence after liver transplantation for nonresectable 
liver metastases from colorectal cancer. Ann Surg Oncol 
21, 1323–1329 (2014).

N=7, liver only

N=10, lung but no liver recurrence
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Hagness M, Foss A, Line P-D, Scholz T, Jørgensen PF, Fosby B, et al. 
Liver transplantation for nonresectable liver metastases from 
colorectal cancer. Ann Surg. 2013 May;257(5):800–6.

Oslo Score
Maximal Tumor diameter > 5,5 cm 1

Pre transplant CEA > 80 µg/l 1

Progression on chemotherapy 1

Time interval: diagnosis to tx < 2 yrs 1

Summary score 0-4

Risk scoring
Score: 0-1: 
5 year OS 75%, 
10 year OS: 47%
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Dueland S, , Syversveen T, Solheim JM, Solberg S, Grut H, Bjørnbeth BA, Hagness M, Line 
PD. Survival following liver transplantation for patients with non-resectable liver only 
colorectal metastases. Annals of Surgery 2019

SECA 2 study

• Estimated 5 yr OS 83%
• N=15: 8 males / 7 females 2012-2016
• Median waiting time after listing 29 days (7-148)
• Median age: 59,4 years (39-71)
• All patients had chemotherapy response of ≥ 10% 

(RECIST)
• Median Fong score (FCRS) at transplantation: 2 (1-3)
• Median observation time: 36 months (5-60)
• Immunosupression: Pred, MMF, Basiliximab+low

dose Tac, with switch to Rapamune at 6 weeks and 
gradual steroid tapering

• No routine chemotherapy postop.
• Aggressive treatment of all resectable recurrences
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Outcomes – Recurrence and DFS

• Multi-site recurrence is associate with poor survival
• About 70 % of the relapses are pulmonary metastases
• The majority of the pulmonary metastases are resectable
• 40-50% of lung metastases might be staging failures

SECA 1 study SECA 2 study

Hagness, M., Foss, A., Egge, T. S. & Dueland, S. Patterns of
recurrence after liver transplantation for nonresectable 
liver metastases from colorectal cancer. Ann Surg Oncol 
21, 1323–1329 (2014).

Annals of Surgery Publish Ahead of Print
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Fundamental problem:
Large gap between number of eligible patients and 
available organs

• Use of ECD grafts
• Living donation
• Technical innovations
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Machine preservation of liver grafts

- Rescue organs to avoid waste of 
organs

- Optimize organs to improve
outcome
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Orthotopic liver transplantation (OLTx)

• Allocation of donor livers is based on ‘most ill 
patient first’

• Model for end-stage liver disease (MELD)
• based on bilirubin, kreatinine and  prothrombin time

• Survival 1yr 90 , 5yr 75 %

• In NL: 65% chance to receive a LTx within 2 years 
on the waiting list

• In NL: 17% death on waiting list!
• IN NL: 30% oncological diagnosis, mainly HCC

Tieleman et al. NTvG 2018;162:D2159

#VOS2023UMCG



We doen meer, mensen wachten minder lang

• Let op! Dit
is een
selectie

Liver transplants (deceased donor) in Netherlands, by year, by 
urgency

Liver waiting list (at year-end) in Netherlands, by year, by urgency
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• Landelijk protocol tot stand gekomen na bijeenkomsten 
in NL en Oslo

• Goedgekeurd door brede groep professionals (ook uit 
niet-transplantatiecentra) 

• LOL (Landelijk Overleg Levertransplantatie) 
• ELITA (European Liver and Intestinal Transplantation Association



Nationaal protocol
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OLTx for CRLM in the Netherlands
Background: shortage of organs = more strict than Norway
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Justification protocol ‘liver-only CRLM’ in NL? 

• Unethical not to offer OLT in irresectable ‘liver-only’ CRLM

• Minimal achievable 3 yr survival after OLT > 60% (= protocol hilar
cholangiocarcinoma)

• Current evidence? 5 yr survival Oslo-experience
SECA 1 53%
SECA 2 83% , NB better results due to selection

(=less inclusions) 

• Reproducible? Single-centre experience (awaiting Transmet protocol (RCT chemo 
vs OLT)
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Pre-transplant evaluation & patient selection
more strict than Oslo

• Main tasks:
• Ascertain liver-only disease
• Ensure good performance status ECOG 0-1 (ca 50 % gr 3a complication after 

OLTx) 
• Exclude aggressive tumor biology (at least 10% response to chemo RECIST, 

before chemo no lesion >10 cm, if >30 lesions all less than 5 cm)
• Radical resection primary tumor
• Test of time: don’t list within 1 yr from primary CRC diagnosis 
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Inclusie -1
• ‘Informed consent’
• Leeftijd tussen 18 en 70 jaar
• Histologisch bewezen adenocarcinoom van colon of rectum en levermetastasen, 

niet geschikt voor lokale behandeling zoals geconcludeerd door MDO
• Geen aanwijzingen voor extrahepatische metastasen of lokaal recidief bij PET/CT-

scan (verricht binnen vier weken van MDO)
• Bij MRI-bekken geen aanwijzingen voor lokaal recidief van het rectumcarcinoom

(verricht binnen vier weken van MDO)
• Geen lokaal recidief bij coloscopie/CT-colografie verricht binnen 12 maanden van 

MDO)
• Goede klinische conditie (ECOG 0 of 1)

#VOS2023UMCG



Inclusie -2
• Status na gestandaardiseerde chirurgische procedure met adequate (R0) resectievlakken, inclusief

circumferentiële resectievlakken (CRM) van minstens ≥2 mm bij het rectumcarcinoom)
• Geen aanwijzingen voor progressie onder minstens acht weken behandeling met chemotherapie

(volgens RECIST-criteria)
• Minstens 10% respons (RECIST-criteria) bij chemotherapie
• CRLM kleiner dan 10 cm voorafgaand aan chemotherapie. In het geval van >30 CRLM dan kleiner

dan 5 cm en minstens 30% respons op chemotherapie (RECIST-criteria)
• Patiënten met minder dan 10% respons op chemotherapie maar minstens 20% respons bij

behandeling door middle van TACE (DEB-IR) of TARE (Yttrium)
• Minstens 1 jaar tussen primaire CRC-diagnose en plaatsing op de wachtlijst
• Oslo-score 0-2, elke factor is 1 punt 

• Metastase diameter >5,5 cm
• CEA >80 ug/l
• Tijdsinterval tussen primaire resectie tot transplantatie <2 jaar
• (progressie van metastasen tijdens neoadjuvante chemo, dit is echter een contra-indicatie zoals ook bovengenoemd, 

derhalve tussen haakjes genoemd)
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EXCLUSIE
• > 10% gewichtsverlies binnen zes maanden
• Extrahepatische metastasen (incl. eerder behandeld)
• Solide tumor <5 jaar of metastase(n) van andere maligniteiten
• Patienten zonder pre-, peri- of postoperatieve behandeling van CRC
• Rechtszijdige primaire CRC (coecum, colon ascendens)
• Palliatieve resectie van primaire CRC
• Positieve moleculaire markers (BRAF)
• MSI hoog (deze patienten kunnen profiteren van immuuntherapie)
• Primaire tumor pN2
• Niet voldoen aan algemene criteria voor levertransplantatie, onafhankelijk 

van oncologische status en ter beoordeling van het MDO 
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Patient b
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Other markers of prognostic significance

• Node status of the primary
• N0:  associated with better outcome
• N2:  associated with recurrence and poor outcome

• BRAF mutation: inferior outcome
• NB KRAS mutation: no significant effect

• Right sided tumors: poor outcome
• Fong clinical risk score>2
• Oslo score >2
• High Metabolic tumor volume on PET scan

Dueland S. Selection cirteria related to long-term survival following transplantation for CRLM. Am J Transplantation 2019
Smedman TM. LTx for unresectable CRLM in patients and donors with ext criteria (SECA2-arm D). BJS Open 2020 
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Hagness M, Foss A, Line P-D, Scholz T, Jørgensen PF, Fosby B, et al. 
Liver transplantation for nonresectable liver metastases from 
colorectal cancer. Ann Surg. 2013 May;257(5):800–6.

Oslo Score
Maximal Tumor diameter > 5,5 cm 1

Pre transplant CEA > 80 µg/l 1

Progression on chemotherapy 1

Time interval: diagnosis to tx < 2 yrs 1

Summary score 0-4

Risk scoring
Score: 0-1: 
5 year OS 75%, 
10 year OS: 47%
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Impact of 
performance status

Conclusion: Patients with non-resectable
colorectal liver-only metastases receiving 
liver transplantation had good long-term 
quality of life. Patients with elevated 
symptom scores (fatigue, pain and 
appetite loss) before transplantation 
had reduced 3-year overall survival

British Journal of Surgery Open. October 2018

QLQ-C30 

fatigue



Eligible patients the Netherlands?
• Estimation: 

• 14 (based on population Norway x 3,4) 
• 20- 35 pts (based on Cairo-5/DHBA numbers) per year

• How to prioritize: 
• no liver disease. 
• Patients with irresectable hilar cholangiocarcinoma (n=6 per year in NL) get 

38 MELD points, but is this fair to patients with non-malignant liver disease? 
(especially when living donor/RAPID is an option?) 
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Hoe gaat in z’n werk?

• Back-up patiënt
• Inspectie peritoneale laesies?
• Lymfeklier sampling ligament + vriesCoupe PA

• 1 st na OLT (UMCG)
• Nog geen recidief (CT & Lab na 6 maanden)

• 1 op wachtlijst (UMCG)
• 2 in analyse (UMCG)



Discussie/Conclusie
• OLT succesvolle behandeling voor leverziekten, maar óók 

oncologische indicaties
• In geselecteerde patiënten lijkt OLT voor irresectable (liver-only) 

CRLM een goede behandeling: 
• Selectie belangrijk! to achieve survival of >60% 3yrs
• After OLTx high chance of recurrence: aggressive treatment of all resectable

recurrences is recommended

• NL: protocol with more strict criteria than Oslo
• Liver transplant for CRLM is still a “work in progress”
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Contact UMCG 

c.i.buis@umcg.nl

a.p.van.den.berg@umcg.nl


